
 
 

N40003.AR.002597
PUERTO RICO NS

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BIOLOGICAL ASSESSMENT FOR CONTINUING TRAINING ACTIVITIES ON THE INNER
RANGE NAVAL ACTIVITY PUERTO RICO

8/1/2001
GEO-MARINE, INC



BIOLOGICAL ASSESSMENT FOR CONTINUING 
TRAINING ACTIVITIES ON THE INNER RANGE 

VIEQUES, PUERTO RICO 

Prepared for: 

Atlantic Division 
Naval Facilities Engineering Command 

1510 Gilbert Street 
Norfolk, VA 23511-2699 

Prepared by: 

Geo-Marine, Inc. 
550 E. 15th Street 

Plano, Texas 75074 

Contract No. 
N62470-95-D-1160, CTO 0015 

AUGUST 2001 



N62470-95-D-1160 
CTO 0015 

TABLE OF CONTENTS 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

Chapter Page No. 

1.0 INTRODUCTION .......................................................................................................................... 1-1 

2.0 RELEVANT REGULATIONS ....................................................................................................... 2-1 

3.0 METHODS USED TO CONDUCT THE BIOLOGICAL ASSESSMENT ANALYSIS .................. 3-1 

3.1 AERIAL SURVEY METHODOLOGY ......................................................................................... 3-1 
3.1.1 Helicopter Aerial Survey Methodology ............................................................... 3-1 
3.1.2 Fixed Wing Aerial Survey Methodology ............................................................. 3-2 
3.1.3 Marine Mammal Aerial Survey Short Course ..................................................... 3-2 

3.2 PLANT SURVEYS .................................................................................... ···························· 3-3 
3.3 BIRD SURVEYS ················································· ....................... ················ ·························· 3-3 
3.4 REEF AND SEA GRASS SURVEYS ........................................................................................ 3-3 

4.0 DESCRIPTION OF PROPOSED ACTION ................................................................................... 4-1 

4.1 BACKGROUND .................................................................................................................... 4-1 
4.1.1 Historical Inner Range Training .......................................................................... 4-2 

4.2 PROPOSED ACTION, PURPOSE AND NEED ........................................................................... 4-2 
4.3 OVERVIEW OF TRAINING ACTIVITIES .................................................................................... 4-4 

4.3.1 ATG .................................................................................................................... 4-4 
4.3.2 Amphibious Operations ...................................................................................... 4-4 
4.3.3 Artillery ................................................................................................................ 4-6 
4.3.4 CAS .................................................................................................................... 4-6 
4.3.5 CSAR .................................................................................................................. 4-7 
4.3.6 MIW .................................................................................................................... 4-8 
4.3.7 NSFS ................................................................................................................ 4-10 
4.3.8 NCW ................................................................................................................. 4-11 
4.3.9 Small Arms Training ......................................................................................... 4-11 
4.3.10 Special Operation Forces (SOF) ...................................................................... 4-12 

4 .4 EXERCISE DATA AND PROJECT ANNUAL EXPENDITURES .................................................... 4-12 

5.0 DESCRIPTION OF THE RESOURCES OF THE INNER RANGE .............................................. 5-1 

5 .1 TERRESTRIAL RESOURCES ................................................................................................. 5-1 
5.1.1 Land Resources ................................................................................................. 5-1 
5.1.2 Terrestrial Vegetation ......................................................................................... 5-2 
5.1.3 Terrestrial Wildlife Species ................................................................................. 5-6 

5.2 MARINE RESOURCES .......................................................................................................... 5-7 
5.2.1 Physical Resources ............................................................................................ 5-7 
5.2.2 Biological Resources .......................................................................................... 5-7 

6.0 DESCRIPTION OF FEDERALLY LISTED SPECIES THAT MAY BE AFFECTED BY 
THE PROPOSED ACTIONS ........................................................................................................ 6-1 

6.1 TERRESTRIAL SPECIES ....................................................................................................... 6-1 
6.1.1 Plants .................................................................................................................. 6-1 
6.1.2 Birds .................................................................................................................... 6-7 

6.2 MARINE SPECIES············································································································· 6-10 
6.2.1 Fish ................................................................................................................... 6-10 
6.2.2 SeaTurtles ....................................................................................................... 6-10 
6.2.3 Marine Mammals ............................................................................................ 6-16 

6.2.3.1 Endangered Marine Mammal Species ................................................ 6-19 

i-1 August2001 



N62470-95-D-1160 
CTO 0015 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

TABLE OF CONTENTS 
(Continued) 

Chapter Page No. 

7.0 DETERMINATION OF IMPACTS TO FEDERALLY LISTED SPECIES INCLUDING 
INFORMATION ON "NO EFFECTS" OR "MAY AFFECT" STATUS OF PROJECTS 
ON FEDERALLY LISTED SPECIES ........................................................................................... 7-1 

7.1 TERRESTRIAL SPECIES ....................................................................................................... 7-1 
7.1.1 Plants .................................................................................................................. 7-1 
7.1.2 Birds .................................................................................................................... 7-2 

7.1.2.1 Brown Pelican ........................................................................................ 7-2 
7.1.2.2 Roseate Tern ......................................................................................... 7-4 

7.2 MARINE SPECIES··············································································································· 7-5 
7.2.1 Sea Turtles ......................................................................................................... 7-5 

7.2.1.1 Land-Based Effects ............................................................................... 7-5 
7 .2.1.2 Sea-Based Effects ................................................................................. 7-8 

7.2.2 Federally Listed Marine Mammal Species ....................................................... 7-10 
7.2.2.1 Acoustic ............................................................................................... 7-10 
7.2.2.2 Non-Acoustic Effects ........................................................................... 7-13 
7.2.2.3 Manatee Habitat .................................................................................. 7-14 

8.0 ANY CONSERVATION OR MITIGATION MEASURES NECESSARY TO MINIMIZE 
POTENTIALLY ADVERSE IMPACTS TO LISTED AND/OR PROTECTED SPECIES .............. 8-1 

8.1 MITIGATION MEASURES ...................................................................................................... 8-1 
8.2 SEA TURTLE MONITORING AND PROTECTION ....................................................................... 8-2 
8.3 SPECIES RESCUE AND REPORTING REQUIREMENTS ............................................................ 8-3 

9.0 BIBLIOGRAPHY .......................................................................................................................... 9-1 

10.0 LIST OF PREPARERS .............................................................................................................. 10-1 

11.0 LIST OF AGENCIES, ORGANIZATIONS, AND PERSONS CONTACTED ............................. 11-1 

APPENDICES 

Appendix A 
Appendix B 
Appendix C 
Appendix D 
Appendix E 
Appendix F 
Appendix G 

Appendix H 
Appendix I 

An Preliminary Evaluation of the Condition of the Seagrass Beds Vieques, Puerto Rico 
Historical Use Trends 
Predictive Models for Listed and Rare Species 
Geo-Marine, Inc. Turtle Track Survey Data (Including Figures) 
Navy OP-1 Marine Mammal Sighting Data 
Stranding Data for the Caribbean Sea 
Caribbean Brown Pelican Behavioral Responses to Training Activities on Vieques Island, 
Puerto Rico 
Reef Damage Assessment and Condition Summary 
Ecology and Distribution of the West Indian Manatee in the Waters around Puerto Rico, 
with Emphasis on Vieques Island 

i-2 August2001 



N62470-95-D-1160 
CTO 0015 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

LIST OF FIGURES 

Figure No. Page No. 

1-1 Location of Vieques, Puerto Rico ................................................................................................. 1-2 
1-2 Location of the Inner Range, Vieques, Puerto Rico ..................................................................... 1-4 

3-1 Areas Where Surveys Were Conducted for Endangered and Threatened Plant Species ........... 3-4 
3-2 Location of Point Count Transects within the LIA and the Western AFWTF ............................... 3-5 

4-1 Location of Targets within the Live Impact Area (LIA) on Vieques Island, Puerto Rico ............... 4-5 
4-2 Location of North and South Mine Range Areas, Vieques Island, Puerto Rico ........................... 4-9 
4-2 Vieques Mining Range Usage .................................................................................................... 4-10 

5-1 Soils of the Inner Range (Reid and Kruer 1998) .......................................................................... 5-4 
5-2 Cover Types of the Inner Range .................................................................................................. 5-5 
5-3 Coral Reefs and Sea Grass Beds of the Inner Range ................................................................. 5-9 

6-1 Location of Federally Listed Plants in the Vieques Inner Range .................................................. 6-3 
6-2 Location of Brown Pelican Nesting Area and Roseate Tern Observations .................................. 6-9 
6-3 Location of Whales and Dolphins Sighted during Aerial Surveys around Vieques Island, 

Puerto Rico, January - December, 2000 (Source: Geo-Marine) ................................................ 6-17 
6-4 OP1 Marine Mammal Observations for Vieques Island, Puerto Rico, February 1990 

- October 2000 (Source: U.S. Navy) ......................................................................................... 6-18 
6-5 Satellite Telemetry Locations from Four Tagged Manatees (TPR 02, TPR 03, TPR 05, 

and TPR 06) Tracked to Vieques between May 1992 and November 1994. (Only 
High Quality Argus Locations of Classes 2 and 3 are shown) (Source Sirenia Project) ............ 6-20 

6-6 Locations of Manatees Sighted during Aerial Surveys Around Vieques Island, 
Puerto Rico, January- December 2000 (Source: Geo-Marine) ................................................ 6-21 

7-1 EMA/LIA Beach Names of Vieques Island, Puerto Rico .............................................................. 7-7 

LIST OF TABLES 
Table No. Page No. 

4-1 ATG Projectile Types Most Frequently Used at Vieques ............................................................. 4-4 
4-2 Marine Expeditionary Unit Ordnance (Non-Explosive) ................................................................. 4-5 
4-3 Small Arms Ranges Types within the Inner Range at Vieques .................................................... 4-9 

5-1 Correlation of Cover Types Mapped by GMI (2000) with Vegetation Types 
Recognized by Ewel and Whitmore (1973) .................................................................................. 5-3 

6-1 Federally Listed Plants and Animals of Vieques Island, Puerto Rico under 
USFWS Jurisdiction ...................................................................................................................... 6-1 

6-2 Endangered, Threatened, and Candidate Species and Critical Habitats (Puerto Rico) 
under the Jurisdiction of the National Marine Fisheries Service .................................................. 6-2 

6-3 Number of Sea Turtle Tracks Observed Per Survey by Month in 2000 ..................................... 6-11 
6-4 Number of Sea Turtles Observed Per Survey Around Vieques Island in 2000 ......................... 6-11 
6-5 Number of Sea Turtles Observed Per Survey During 2000 Clearing Exercises ........................ 6-12 
6-6 Marine Mammal Strandings on Vieques lsland .......................................................................... 6-19 
6-7 Fixed Wing Aerial Manatee Survey for 2000 .............................................................................. 6-25 

7-1 Percentage of Skips and Direct Water Hits During 2000 Training Exercises .............................. 7-9 
7 -2 SEAWOLF FEIS Criteria and Thresholds .............................................................................. 7-11 

i-3 August2001 



N62470-95-D-1160 
CTO 0015 

AGL 
AGS 
ASL 
ARG 
ATSDR 
AIREX 
AFWTF 
AAV 
BA 
CAS 
CNO 
COMPTUEX 
CSAR 
COMSECONDFLTSTAFF 
CRRC 
CZMA 
CZMP 
CFR 
CRTF 
CVBG 
ONER 
DNL 
DoD 
DU 
EA 
EEZ 
EFH 
EIS 
EMA 
EOD 
EPA 
EQB 
ESA 
EMA 
EO 
EW 
FMFLANT 
FMRI 
FONSI 
Ft 
GCE 
GIS 
GMI 
GPS 
IBU 
IDIC 
ITA 
JTFEX 
LCAC 
LCM 
LCU 
LGTR 
LIA 
L.P.R.A. 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

ACRONYMS AND ABBREVIATIONS 

Above Ground Level 
Air-to-Ground Strafing 
Above Sea Level 
Amphibious Ready Group 
Agency for Toxic Substances and Disease Registry 
Air Exercises 
Atlantic Fleet Weapons Training Facility 
Amphibious Assault Vehicles 
Biological Assessment 
Close Air Support 
Chief of Naval Operations 
Composite Training Unit Exercise 
Combat Search and Rescue 
Commander, Second Fleet Staff 
Combat Rubber Raiding Craft 
Coastal Zone Management Act 
Coastal Zone Management Plan 
Code of Federal Regulations 
Coral Reef Task Force 
Carrier Battle Group 
Puerto Rico Department of Natural and Environmental Resources 
Day-night Sound Level 
Department of Defense 
Depleted Uranium 
Environmental Assessment 
Exclusive Economic Zone 
Essential Fish Habitat 
Environmental Impact Statement 
Eastern Maneuver Area 
Explosive Ordnance Disposal 
Environmental Protection Agency 
Environmental Quality Board 
Endangered Species Act 
Eastern Maneuver Area 
Executive Order 
Electronic Warfare 
Florida Marine Forces, Atlantic 
Florida Marine Research Institute 
Finding of No Significant Impact 
Feet 
Ground Combat Element 
Geographic Information System 
Geo-Marine, Inc. 
Global Positioning System 
Inshore Boat Unit 
Inter Deployment Training Cycle 
Intermediate Training Assessment 
Joint Task Force Exercise 
Landing Craft, Air Cushion 
Landing Craft, Mechanized 
Landing Craft Utility 
Laser Guided Training Rounds 
Live Impact Area 
Puerto Rico Administrative Law 

i-4 August2001 



N62470-95-D-1160 
CTO 0015 

LSV 
LZ 
M 
MEU 
MHW 
Mm 
MMPA 
Mps 
MSL 
MOA 
MOU 
NAAQS 
NCW 
NEPA 
NMFS 
NASO 
NSFS 
OP-1 
OPAREA 
OPNAVINST 
RCO 
SAC EX 
SEALs 
SEIS 
SINKEX 
SOCOM 
SOCSOUTH 
TSS 
UGA 
ULT 
U.S.C. 
USFWS 
UN DEX 
USAF 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

ACRONYMS AND ABBREVIATIONS 
(Continued) 

Logistic Support Vessel 
Landing Zone 
Meters 
Marine Expeditionary Unit 
Mean High Water Mark 
Millimeter 
Marine Mammal Protection Act 
Meters per second 
Mean Sea Level 
Memorandum of Agreement 
Memorandum of Understanding 
National Ambient Air Quality Standards 
Navy Coastal Warfare 
National Environmental Policy Act 
National Marine Fisheries Service 
Naval Ammunition Support Detachment 
Naval Surface Fire Support 
Observation Post 1 
Operations Area 
Operations Naval Instruction 
Range Control Officers 
Small Arms Coordination Exercise 
Sea, Air and Land Navy Special Forces 
Supplemental Environmental Impact Statement 
Sinking Exercise 
Special Operations Command 
Special Operations Command, U.S. Southern Command 
Temporary Threshold Shift 
University of Georgia 
Unit Level Training 
U.S. Code 
U.S. Fish and Wildlife Service 
Underwater Explosions 
U.S. Air Force 

i-5 August2001 



N62470-95-D-1160 
CTO 0015 

1.0 INTRODUCTION 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

This Biological Assessment (BA) is intended to aid both the U.S. Fish and Wildlife Service (USFWS) and 
National Marine Fisheries Service (NMFS) in determining whether continued United States (U.S.) Navy 
(Navy) training activities within the Inner Range, Atlantic Fleet Weapons Training Facility (AFWTF) on the 
Island of Vieques (Figure 1-1) are likely to: (1) adversely affect listed species or designated critical 
habitat, (2) jeopardize the continued existence of species that are proposed for listing, or (3) adversely 
modify proposed critical habitat (50 Code of Federal Regulations [CFR] 402). This document will also 
attempt to quantify those impacts. 

In 1999, the Navy reinitiated formal consultation pursuant to Section 7 of the Endangered Species Act 
(ESA) on the Navy's training operations on the Vieques Inner Range. The consultation process for Navy 
activities on the Inner Range has been ongoing for several years and has generally been exercise­
specific -- a process that has been laborious for all parties. The Navy has entered into consultation with 
the USFWS and NMFS involving training activities on the Inner Range. This consultation effort will result 
in a cohesive and inclusive analysis of potential impacts and will allow the Navy to conduct training 
activities in a more efficient and compliant manner. 

The training activities described in subsequent sections of this document include all elements of sea, air, 
and land maneuver warfare. These exercises involve a variety of military organizations, including the 
Navy, U.S. Marine Corps (USMC), U.S. Air Force, U.S. Army, and allied forces. Also included in this 
document are discussions and analyses of range maintenance and operation functions and their potential 
impacts on listed species. 

The Inner Range on Vieques plays a critical role in the pre-deployment training program and provides the 
necessary facilities to ensure that the Carrier Battle Groups can deploy, full mission ready to carry out any 
contingency operation that might arise. Vieques is the only location in the Atlantic Fleet area of operations 
capable of supporting "high altitude attacks (beyond surface-to-air missile range) using laser-guided 
training rounds or laser-guided bombs and coordinated strikes by 15 to 30 aircraft approaching from 
different directions with pre-assigned targets ... " (Department of Defense 1999). In addition, Vieques is the 
only location in the Atlantic Fleet area of operations capable of supporting training for Naval Surface Fire 
Support (NSFS), a critical element of power projection ashore, and thus is needed for naval surface 
combatants (i.e., cruisers, destroyers, frigates, etc.) certification. 

The overall purpose of the training at Vieques is to ensure that the Carrier Battle Groups deploy in a full 
mission ready status. Full mission ready status of the Carrier Battle Group is established by programmatic 
use of the Inner Range. Programmatic shall be defined as continued use of the Vieques Inner Range for 
training operations typical of large scale exercises, multiple Unit Level Training (ULT), and/or a 
combination of large scale exercises and multiple ULT using non-explosive ordnance only, for no more 
than 90 days per year, consistent with the Presidential Order issued January 31, 2000. Depending upon 
the exercise, specific objectives of the proposed exercises could include but not limited to: 

• Providing a simulated combat environment in which to train and evaluate participating headquarters 
battle staff and component personnel in conducting operations involving air, land, fleet, and special 
operations units prior to deployment. 

• Testing the Carrier Battle Group's ability to prioritize every potential threat, balance the competing 
demands of all Carrier Battle Group resources, and apportion limited assets to counter enemy 
threats. 

• Evaluating the ability of the Carrier Battle Groups to accurately analyze and assess the tactical 
situation, constantly assimilate new information, and effectively allocate resources that are armed and 
ready to fight. 

• Ensuring the Carrier Battle Groups are prepared to respond effectively to a "real world" contingency 
situation. 

• Identify operational deficiencies. 
• Integration of the Carrier Battle Group, Amphibious Ready Group (ARG), and Marine Expeditionary 

Units (MEU), by allowing them to combine their capabilities in support of Marine forces ashore. 
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The island of Vieques is located in the Caribbean Sea approximately six miles southeast of mainland 
Puerto Rico and 22 miles southwest of St. Thomas, U.S. Virgin Islands. Vieques is approximately 22 
miles long and 4.5 miles wide, and covers about 33,000 acres. Approximately 14,500 acres (over 44 
percent) are currently owned or administered by the Navy and include the eastern end of the island from 
Camp Garcia to Punta Este. The Inner Range is located on the eastern-most end of the island. The land 
portion of the Inner Range is approximately 14,500 acres in size but the Inner Range also extends out 
into the adjoining waters, as shown in Figure 1-2. The water portion of the Inner Range includes a buffer 
zone that extends 4 nautical miles off the coast of the Live Impact Area (LIA)/Eastern Maneuver Area 
(EMA) in addition to an area referred to as the Danger Zone which surrounds the LIA. During an exercise, 
people, including fisherman are restricted from the Inner Range. The land portion of the Inner Range is 
comprised of two facilities: The AFWTF and the EMA (see Figure 1-2). The AFWTF occupies 
approximately 3,500 acres on the east side of the island. Within the AFWTF is approximately 900 acres 
that makes up the LIA. The EMA occupies approximately 11,000 acres adjacent to and west of the 
AFWTF. Approximately 10 miles of Navy owned land provides a buffer zone between the LIA and 
populated areas of Vieques. The Punta Este Conservation Zone (119 acres) is located to the east of the 
LIA (Figure 1-2). The physical and ecological resources of Navy-owned lands on Vieques are described 
in subsequent sections of this BA. 
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2.0 RELEVANT REGULATIONS 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

The principal federal law that requires consultation regarding potential impacts to endangered or 
threatened species and marine mammals is the Endangered Species Act (ESA) of 1973 (16 United 
States Code [U.S.C.] 1531 et seq.) This law provides for the protection of various listed organisms from 
virtually all types of impacts by requiring federal agencies to take appropriate actions to ensure that their 
activities do not result in jeopardy for endangered or threatened species or depletion of marine mammal 
populations. 

This BA has been prepared in accordance with the ESA, 50 CFR Part 402, and OPNAVINST 5090.1 B. In 
accordance with 50 CFR Part 402, Section 402.12, the purpose of a biological assessment is: 

A biological assessment shall evaluate the potential effects of the action on listed and 
proposed species and designated and proposed critical habitat and determine whether 
any such species or habitat are likely to be adversely affected by the action and is used 
in determining whether formal consultation or a conference is necessary. 

The ESA of 1973, as amended, was enacted to provide a program for the conservation of endangered and 
threatened species and to conserve the ecosystems on which these species depend for their survival. The 
ESA defines "conserve" as the use of "all methods and procedures that are necessary to bring any 
endangered species or threatened species to the point at which the measures pursuant to this Act are no 
longer necessary ... " All federal agencies are required to implement protection programs for these 
designated species and to use their authorities to further the purposes of the act. Responsibility for the 
identification of a threatened or endangered species and any potential recovery plans lies with the Secretary 
of the Interior and the Secretary of Commerce. 

The USFWS and the NMFS are the primary agencies for implementing the ESA. The USFWS is 
responsible for birds, terrestrial and freshwater species, sea turtles on land, and manatees, while the NMFS 
is responsible for non-bird marine species. The USFWS and NMFS responsibilities under the ESA include: 
(1) the identification of threatened and endangered species; (2) the identification of critical habitats for listed 
species; (3) implementation of research on, and recovery efforts for, these species; and (4) consultation with 
other federal agencies concerning measures to avoid harm to listed species. 

A federally endangered (E) species is a species, which is in danger of extinction throughout all or a 
significant portion of its range. A federally threatened {T) species is a species likely to become endangered 
within the foreseeable future throughout all or a significant portion of its range. Proposed species are those, 
which have been formally submitted to Congress for official listing as threatened or endangered. Species 
may be considered endangered or threatened if they meet any of the five following criteria: (1) 
current/imminent destruction, modification, or curtailment of their habitat or range; (2) overuse of the species 
for commercial, recreational, scientific, or educational purposes; (3) disease or predation; (4) inadequacy of 
existing regulatory mechanisms; or (5) other natural or human-induced factors affecting continued existence 
(Reed and Drabelle 1984 ). 
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3.0 METHODS USED TO CONDUCT THE BIOLOGICAL ASSESSMENT ANALYSIS 

The findings and analyses in this BA are based on relevant existing information (e.g., environmental 
impact statements, environmental assessments, scientific literature, etc.) as well as recent surveys/ 
studies conducted specifically for this assessment and the professional judgment of the authors. The 
authors closely followed the guidance set forth in the ESA. 

Estimation of potential impacts to protected species (i.e., federally listed species in the ESA) for this BA 
were based on information gathered in searches of available literature and during biological surveys 
conducted in the Inner Range, along with information obtained from the literature regarding impacts of 
military training and maintenance activities on the environment. Surveys (some are ongoing) conducted 
either specifically for or used in the preparation of this BA included surveys for marine mammals, sea 
turtles and sea turtle tracks, pedestrian surveys for protected plant species and four periods of behavioral 
observational study of brown pelican (Pe/ecanus occidentalis occidentalis) responses to noise generated 
during training activities conducted near Cayo Conejo. 

3.1 AERIAL SURVEY METHODOLOGY 

Geo-Marine, Inc. (GMI) conducted various aerial surveys of the LIA and EMA from January 26, 2000 
through December 26, 2000, using either a Bell 206 Jetranger helicopter, an A-Star 350B helicopter, or a 
high-wing, four seat Cessna 172. GMI, Caribbean Stranding Network (CSN), USFWS, Department of 
Natural and Environmental Resources (ONER), and the Navy conducted observations. 

3.1.1 Helicopter Aerial Survey Methodology 

The first type of helicopter aerial surveys of the EMA and LIA beaches on Vieques were conducted for 
nesting sea turtles one hour each morning, three days per week from January 26 through December 22, 
2000. Observations of turtle crawls were made and recorded on standard forms. The terminus of each 
crawl was interpreted as a nest location, and global positioning system (GPS) coordinates of each 
potential nest location were obtained utilizing survey-grade RTK GPS equipment. Coordinates were 
entered into the Vieques geographic information system (GIS) coverage theme for turtle nest locations in 
an ArcView format. Overflight altitude was the minimum allowable elevation in accordance with 
harassment criteria (NMFS 2000; USFW 2000). GMI also recorded incidental observations of marine 
mammals, birds, and sea turtles during the survey period. 

During the Navy training activities a second survey method was used which involved intensive aerial 
surveys for marine mammals, sea turtles, and sea turtle nests/crawls within the LIA and EMA. These 
surveys were conducted each day during training activities. Except for Day 1 when only one evening 
survey was performed, up to three surveys were conducted each day, within the Inner Range. Morning 
surveys of the coastal and beach areas were completed not more than 30 minutes prior to training 
commencement. The presence of sea turtle nests/crawls, sea turtles or marine mammals within the area 
at the conclusion of each aerial survey was reported to Navy personnel with the corresponding location of 
the species. Northern and southern coastal area transect surveys were conducted at 2000, 1000, and 
500 yards offshore, from an overflight altitude of 750 to 800 feet above sea level (ASL) over the shelf 
edge following the contour of the shoreline. The first sweep was from 900 yards offshore, a second 
offshore sweep from 1900 yards, and a third sweep commenced 400 yards offshore. Coastal aerial 
surveys were conducted at 60-70 knots. Beaches were surveyed from approximately 150 feet above 
ground level (AGL) at 40-50 knots for sea turtle nests/crawls and to determine if any beach impacts 
occurred during previous training activities 

Additional reconnaissance surveys were conducted during planned breaks in the training activity 
throughout the day. Aerial observation flights were conducted in late afternoon or evening at the 
conclusion of each days training activity. These surveys commenced no later than one (1) hour before 
sundown. Overflight altitude was the minimum allowable elevation except over Cayo Conejo; the 
restriction of 1500-foot altitude for a 1000-foot radius was followed. 
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3.1 .2 Fixed Wing Aerial Survey Methodology 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

Aerial surveys were conducted using a Cessna 172, high-winged, four-seat airplane with a pilot experienced 
in low altitude, slow speed, circling flights. Fifteen surveys were conducted once weekly (normally Friday), 
with three replicate surveys of 1.5 hours each morning, midday, and late afternoon from September 9 
through December 22, 2000. The survey scheduled for December 1 was cancelled due to bad weather 
and flown a day later. The December 8 survey was cancelled due to training exercises on the LIA. 
Surveys began after 7:00 a.m. and were completed by 5:00 p.m., with travel time extending longer at 
each end when necessary. The limitation of three, 1.5 hours surveys insured that observers would not 
experience fatigue. A description of survey methodology and data summary are presented in Appendix D. 

Each flight was flown at an altitude of 750 feet ASL and airspeed of 75-80 knots. When manatees were 
observed, the airplane slowed and circled the area until the observer was reasonably sure that an accurate 
count had been made (when repetitive counts become consistent). Turns were made to the right to offer 
optimal viewing to the primary observer. Photographs were taken when possible to confirm estimates of 
group size in clear water. 

Surveys were designed to cover likely manatee habitat around Vieques Island out to 1.5 nautical miles. Areas 
covered include all of the coastal areas around the Island except for the west end. The survey efforts include 
most of the areas manatees are known to frequent around the island as well as all of the LIA and EMA. 

Surveys followed a standardized flight path, which can be covered in approximately 1.5 hours. The detailed 
flight paths allowed surveys to be carried out with greatest efficiency. In addition, the flight track was recorded 
with GPS and observational data. 

Standard data forms were provided for recording observations. General conditions for each survey flight were 
recorded at the beginning of the flight. These included the date, start and end time, observers and pilot 
present, airplane speed and altitude, and weather conditions. 

Environmental conditions for each segment of the survey flight were recorded. These include time traveling, 
water clarity (depth to which a manatee can be seen), and water surface condition. The Beaufort Sea State 
Scale was used to record sea surface conditions. 

Manatee counts, location, behavior, and direction of travel were recorded on the data forms, with GPS 
readings. The number of adult manatees followed by an "M", the number of calves present followed by a "C", 
and a letter description of specific behavior. 

Total numbers of adults and calves sighted for each flight was recorded. Following each survey, copies of 
results and electronic data sheets were sent to GMl-Plano, Texas. The data forms and GPS data were 
compiled into the GIS (ArcView) database and plotted. Reports of manatees observed were provided for 
each survey day. 

3.1 .3 Marine Mammal Aerial Survey Short Course 

Pursuant to the USFWS, Puerto Rico field office request, a short course on marine mammal surveys was 
taught for all observers prior to conducting aerial surveys for manatees. The course was coordinated and 
taught by Dr. Bruce Ackerman, a research scientist with the Florida Marine Research Institute (FMRI) who is 
in charge of manatee aerial survey design and analysis for the FMRI. The course objectives were to: (1) 
review manatee and sea turtle natural history; (2) discuss survey procedures used in Florida; (3) go over 
current aerial survey procedures in Vieques surveys; (4) go on practice flights with observer teams; and (5) 
recommend possible improvements in Vieques aerial surveys. Representatives from GMI, the Navy, 
USFWS, Puerto Rico field office, and ONER attended the classroom and field portions of the course 

3-2 August2001 



N62470-95-D-1160 
CTO 0015 

3.2 PLANT SURVEYS 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

Surveys were conducted to determine the presence and distribution of potential rare, threatened or 
endangered plants that may occur in the Inner Range. The location of potential habitats for threatened or 
endangered plants species was evaluated using information derived from aerial photography, topography 
(elevation, aspect and slope), soils, streams, and vegetation cover type maps. A data set based on 
literature was developed for each species which identified key components of its habitat preference (i.e. 
elevation where previously recorded or occurrence near a stream) These parameters were weighted and 
input into a spatial analyst program to model likely sites of occurrence. The model then provided a map of 
sites which fit the parameters of occurrence for each species and provided site ranking. These maps 
were used to select likely habitat, stratify sampling effort, and design survey routes. Appendix C presents 
a description of the model methodology and the plant parameters used in model construction. 

These surveys were conducted utilizing personnel walking parallel transects which were spaced at 5 to 
20 meter intervals, depending on terrain and vegetation density. The areas on Vieques, which were 
covered by pedestrian surveys, are shown in Figure 3-1. Individuals or populations of threatened or 
endangered species found were recorded utilizing RTK GPS (submeter accuracy). An ARCINFO 
coverage file was created from the point locations. Areas surveyed during 2000 included the western end 
of the Yellow Beach Conservation Zone through Ensenada Honda Conservation Zone on the south side 
of the Inner Range; the North Coast Conservation Zone from the LIA west to the beginning of the EMA; 
and coastal areas within the LIA. 

3.3 BIRD SURVEYS 

Neotropical migratory and threatened/endangered birds surveys were begun on Vieques in August 2000 
and continued through August 2001. Survey points were established in representative habitat types along 
the LIA road network; in a control area west of the LIA in similar habitats; and at specialized habitats .. 
Nine point count stations were established in the LIA representing four cover types and ten point count 
stations representation four cover types were established in the AFWTF area immediately west of the LIA 
(Figure 3-2) Observations (listening and sightings) were recorded at each permanently established point. 
The survey was conducted on 3 consecutive mornings each month. In addition two lagoons in the LIA 
and two in the EMA were selected for observations of threatened/endangered species. Appendix G 
presents a description of the methodology. 

3.4 REEF AND SEA GRASS SURVEYS 

A damage assessment on the seagrass beds adjacent to the LIA and to the amphibious landing zones, 
previously assessed in 1978 and 1985, is currently being conducted. The seagrass beds in the Northwest 
Coast Conservation Zone will be evaluated as a control site. Dr. J Zieman (University of Virginia) will 
direct the seagrass bed damage assessment since he participated in the 1978 and 1985 evaluations. The 
study will include habitat mapping, seagrass trend analysis, and seagrass ecology. An initial trends 
analysis has been completed (Zieman 2000) and is presented in Appendix A. The study would be 
completed in 2002. 

The Navy has contracted to conduct a baseline survey and monitoring program of the Vieques Island 
coral reef ecosystem. Tasks involved in the study include: the design and implementation of the baseline 
coral reef study; the mapping of reefs (using LIDAR bathymetry, hyper spectral imagery, and true color 
aerial photography); development of a Geographic Information System; sedimentation studies; baseline 
assessment of reef fish populations; and literature survey. A number of alterations resulting from natural 
and physical perturbations (recurring tropical storms, hurricanes, diseases, bleaching, and physical 
disturbances) have potentially impacted corals. Baseline and subsequent monitoring data should allow for 
determining the principal factors leading to any community changes observed in future years. The studies 
currently underway will be able to compare Vieques reefs to St. Croix reefs, but it is not possible to 
directly compare current and past studies of Vieques. 
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4.0 DESCRIPTION OF PROPOSED ACTION 

4. 1 BACKGROUND 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

The mission of the Navy is to maintain, train, and equip combat-ready Naval forces capable of winning 
wars, deterring aggression and maintaining freedom of the seas. Section 5062 of Title 10 U.S.C directs 
the Chief of Naval Operations (CNO) to train all Naval forces for combat. The CNO fulfills this direction, in 
part, by conducting at-sea Carrier Battle Group and independent deploying forces training exercises, part 
of which includes joint operations training for Navy and Marine forces. The Navy has conducted Carrier 
Battle Group training exercises since the aircraft carrier became a principal platform for Navy power 
projection during World War II. Although the roles and missions of aircraft carriers and Carrier Battle 
Groups, and independent deploying forces have evolved over the years, a continuing need exists for 
realistic training, if the Navy is to accomplish its mission of national defense. 

Since 1975, Navy and Marine forces have relied mainly on Vieques to provide the training opportunities 
required to work-up and certify Battle Groups (aircraft carriers, their airwings, escort ships}, and MEU 
embarked in the ships of ARGs and independent deploying naval forces. Critical to the readiness of Naval 
forces are exercises with ships, aircraft and forces ashore; training to prepare leadership staffs to 
integrate, coordinate, and manage the full scope of modern naval warfare employing ordnance in a multi­
dimensional environment. 

The entire range complex at Vieques is designed expressly for integrated fleet operations. Vieques 
stands alone in its ability to support senior commanders in evaluating and strengthening the readiness of 
weapons, systems and most importantly, people. While it is impossible to predict how individuals or forces 
will react to the stress and rigor of actual battle, preparation in the most realistic training environment 
possible offers the best, and most valid capacity to assess potential for success in combat. 

The Navy-Marine Corps Team is typically selected as a first response force in crises. Since 1990, forward 
deployed Naval forces have responded to crises on average every five weeks, three times more 
frequently than during the Cold War (Pilling 2000). It is critically important that these forces be as well 
prepared as possible to respond on short notice for a wide array of tasks. Independent deploying naval 
forces Carrier Battle Groups, ARGs and the MEU, the operational organizations of forward deployed 
Naval forces, are the essential elements of the U.S. strategy of worldwide engagement. 

A typical Carrier Battle Group is comprised of the following ships: 

1 aircraft carrier 
2 guided missile cruisers 
2 guided missile destroyers 
2 destroyers 
2 frigates 
2 attack submarines 
2 replenishment ships 
3-5 amphibious ships 

The Carrier Battle Groups mission is to provide a credible, sustainable, independent forward presence 
and conventional deterrence in peacetime, to operate as the cornerstone of joint/allied maritime 
expeditionary forces in times of crisis, and to operate and support aircraft attacks on enemies, protect 
friendly forces and engage in sustained independent operations in war 
(www.chinfo.navy.mil/navpalib/factfile/ship/ship-cv. html 1999). 

The Commander-in-Chief, Atlantic Fleet, has primary responsibility for the tactical training of Naval forces 
provided to the regional Unified Commanders. Under the Fleet Commanders-in-Chief Tactical Training 
Strategy, primary mission area tactical training is executed by the Type (Surface, Air, or Submarine) 
Commanders in the Basic phase of the Inter-deployment training cycle (IDTC}, and by the Numbered 
Fleet commanders in the Intermediate and Advanced phases of the training. 
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Basic Training. The focus of basic training is at the unit level, emphasizing basic command and control, 
weapons employment, mobility (navigation, seamanship, damage control, engineering, and flight 
operations) and warfare specialty. Unit level training (ULT) can consist of individual ships, aircraft 
squadrons, ground combat elements, SEAL team, and other units. Warfare specialty refers to certain 
aircraft types and classes of ships that have a requirement for specialized warfare training. 

Intermediate Training. The focus of intermediate training is warfare team training in support of the 
Composite Warfare Commander organization. It is conducted at sea under the training direction of Battle 
Group/ARG Commanders, principally during the Composite Training Unit Exercise (COMPTUEX). This 
training is conducted primarily in the Puerto Rico OPAREA, with many key events centered on Vieques 
using the unique training the LIA/EMA and adjacent areas for support. 

Advanced Training. The focus of advanced training is development of coordinated Battle Group warfare 
skills and the capacity to accomplish multiple missions at the same time. Fleet commanders conduct this 
phase during a Joint Task Force Exercise (JTFEX), again with major portions completed in the Puerto 
Rican OPAREA, and specifically using Vieques. 

4.1.1 Historical Inner Range Training 

Historical use trends of the Inner Range are included in Appendices of the 1980 EIS, 1986 EA, and the 
1999 Pace-Fallon report (Department of Defense 1999, Department of Navy 1986, and Ecology and 
Environment 1980). 

4.2 PROPOSED ACTION, PURPOSE AND NEED 

The Navy proposes to conduct multiple training exercises with non-explosive ordnance in the Vieques 
Island Inner Range. Training during the course of a given year is limited to a total of 90 days (Presidential 
Order issued January 31, 2000) and can occur throughout the year. The proposed action is designed to 
exercise selected military organizations of component services in the procedures and tactics to be used: 
(1) in a hostile conflict; (2) to train U.S. and Allied forces for joint combat operations; (3) to improve joint 
operating procedures; and (4) to evaluate and improve joint relationships and command structure 
between participating component personnel. Naval training activities conducted at the Vieques Island 
Inner Range include: air, sea, and land maneuver warfare, air-to-ground Bombing (ATG) and Strafing 
(AGS), Amphibious Landings, artillery, Close Air Support (CAS), Combat Search and Rescue (CSAR), 
Mine Warfare (MIW), Naval Surface Fire Support (NSFS), Naval Coastal Warfare (NCW), Small Arms 
Training, and Special Operations. Circumstances may on occasion necessitate a change in range training 
activities within the inner range. Various combinations of these training activities provide the required 
operational and tactical training. 

Various training exercises are conducted at the Inner Range, but for simplicity, the following groupings 
are used: JTFEX; COMPUTEX; and ULT. Subsets of training groupings are identified. For example, a 
JTFEX could include a Supporting Arms Coordination Exercise (SACEX). Exercise elements can be 
removed or added as training requirements dictate. Major exercises like a COMPUTEX or JTFEX are 
projected for three times a year. Therefore, the Navy could expect to conduct six major training evolutions 
in a year. The Navy is limited to 90 training days a year at the Inner Range, as previously directed by the 
January 2000 Presidential Directive. 

The ULT is basic training for ship crews, aircrews of aircraft, NCW, and Special Forces units. The ULT 
emphasizes basic command and control, weapons employment, mobility (navigation, seamanship, 
damage control, engineering, and flight operations), and warfare specialty for certain aircraft types and 
classes of ships (Department of Defense 1999). 

The COMPTUEX is dedicated to the certification of naval forces in the mission-essential tasks, which the 
Battle Group's aircraft carriers, the embarked airwings, and escort ships are expected to execute during 
contingency operations while deployed. As the training progresses, exercises increase in difficulty, size 
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and complexity. The exercises replicate actual crises and combat situations (Department of Defense 
1999). 

The JTFEX serves as the ready-to-deploy certification for the Navy-Marine Corps team, requiring tests of 
critical plans, synchronized employment of available assets and realistic training with ordnance. The 
JTFEX is the culmination of training and preparation for deployment. This exercise requires the U.S. 
Naval (and often Allied forces) to integrate all assets to accomplish missions in a multi-threat, multi­
dimensional environment. Throughout the exercise, Navy and Marine commanders must analyze mission 
requirements, prioritize and allocate assets, respond to constant changes in the exercise scenario, and 
orchestrate a coordinated response to crises similar to those they will face when deployed. To meet 
exercise requirements, planners and fighting forces must efficiently employ personnel and assets. A 
centerpiece of the JTFEX is the Supporting Arms Coordination Exercise (SAC EX) conducted at Vieques. 
The SACEX is an event driven, firing exercise designed to test communications and fire support 
coordination capabilities. It is the only training event in which forces preparing to deploy can exercise their 
most complex capability--the employment of combined arms to support a Marine amphibious assault. 
Amphibious ships and assault forces are most vulnerable during ship-to-shore movement. Success 
during this operation hinges on the ability of commanders and fire control agencies to integrate the 
delivery of ordnance from naval surface ships and attack aircraft. Firing of individual weapons (or groups 
of one type of weapon) is a critical unit-level skill, but does not produce the combined arms effect required 
to effectively engage hostile targets. Military forces must master the ability to combine the effects of 
various weapons systems and to simultaneously and sequentially engage multiple targets. 

The independent deploying units, Carrier Battle Groups, ARGs, and MEU, which make up forward­
deployed naval forces, are fundamental elements of the U.S. strategic posture. These forces must be well 
trained to respond, at minimal personal risk to Sailors and Marines, to the myriad tasks, which might 
confront them. 

The Vieques Training Range, an integral part of the AFWTF, is critical for pre-deployment training and 
preparation for East Coast Navy and Marine Corps forces. It is a range designed to measure, under 
stress, the performance of people and systems in the maritime combat environment. 

The Vieques Training Range in conjunction with Naval Station Roosevelt Roads (NSRR) is uniquely 
suited for the multiple combat readiness training requirements of the Navy-Marine Corps Team. In 
particular, the Vieques Training Range is unique because it includes: 

• A land target complex with day and night capability; 
• A range immediately adjacent to a large area of low traffic airspace, and to deep water seaspace; 
• Areas for MIW training; 
• Amphibious landing beaches and maneuver areas; and 
• A full service naval base and air station, and interconnected range support facilities in close 

proximity. 

The Inner Range on Vieques is the only training facility along the Atlantic seaboard that can 
accommodate all of the following: 

• NSFS; 
• ATG ordnance for strike aircraft with tactically challenging targets; 
• An airspace which allows the use of high altitude flight profiles; 
• The coordinated delivery of naval surface, aviation and artillery ordnance; 
• Amphibious landings supported by naval surface fires, ATG ordnance; air-to-surface mine 

delivery, and artillery ordnance. 
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The location of targets within the Live Impact Area (LIA) on Vieques Island, Puerto Rico is presented in 
Figure 4-1. 

A synopsis of Navy training activities (ATG, Amphibious Landings, artillery, CAS, CSAR, MIW, NSFS, 
NCW, Small Arms Training, and Special Operations) conducted at the Vieques Island Range Complex is 
presented in the following discussion. 

4.3 OVERVIEW OF TRAINING ACTIVITIES 

4.3.1 ATG 

The Inner Range on Vieques (EMA and LIA) is unique within the Atlantic seaboard because it allows 
strike aircraft the use of ATG ordnance with tactically realistic and challenging targets. Furthermore, the 
Vieques ATG range also supports high altitude attacks and coordinated multi-plane air strikes. 

Aircraft carry and expend a wide variety of ordnance from 20-mm machine gun rounds to 2,000-pound 
bombs. Table 4-1 below lists types of non-explosive ordnance most frequently used at Vieques and gives 
their common weight. The MK 80 series bomb comprises the majority of ATG bombs expended at 
Vieques. 

AT G T 
Table 4-1 

F Projectile vpes Most requentlv Use d at Vieques 
PROJECTILE TOTAL 

PROJECTILE TYPE - NON-EXPLOSIVE WEIGHT (LBS) 
MK76 (practice bomb) 25 
Laser Guided Traininq Round (practice bomb) 89 
MK82 500 
MK83 1,000 
MK84 2,000 
MK106/BDU-48 (practice bomb) 10 
MK20 500 
2.75-inch rocket 6.5 
5-inch Zuni rocket 56 
20-mm (cannon) 0.56 
25-mm (cannon) 0.92 

4.3.2 Amphibious Operations 

A SACEX is an exercise conducted by Marines as part of a JTFEX or COMPTUEX. This exercise is an 
amphibious exercise that typically includes CAS maneuvers, NSFS, and an amphibious landing. The 
SACEX and associated training is normally conducted in five phases: pre-assault operations, ship-to­
shore movement, assault, consolidation, and withdrawal. As part of a SACEX, Harbor Utility Craft (YFU), 
Landing Craft Utility (LCU), Landing Craft Mechanized (LCM), Landing Craft Air Cushion (LCAC), Logistic 
Support Vessel (LSV), Amphibious Assault Vehicle (AAV) and other support craft would be used to 
transfer limited numbers of vehicles, cargo, and personnel from ships to shore. Artillery would also be 
fired from the EMA to the LIA. CAS would drop non-explosive bombs and strafe targets in the LIA. 
Approximately 2,000 personnel typically participate in an amphibious landing with approximately 850 
personnel going ashore on any given day. Once on shore, personnel and associated support vehicles 
would travel inland over designated roads, conduct maneuvers, train on existing ranges, and bivouac for 
approximately one week. The amphibious landings typically begin during predawn hours (offloading of 
equipmenU personnel from ships offshore). The beach assault typically begins just prior to dawn. A 
minimum of two amphibious landings (one landing and one withdrawal operation) is conducted per 
SACEX. The beach assault would occur over 3 to 4 hours, and the entire amphibious landing takes 
approximately 8-12 hours. For amphibious assault training, the Marine Corps designated four landing 
beaches (Red, Blue, Purple, and Yellow). 
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The landings are normally conducted on Blue Beach or Red Beach and infrequently on Purple or Yellow 
Beaches, and forces move inland channeled along existing beach access roads to the designated training 
areas/gun positions. Mobility matting (MOMAT) are used on the beach, if necessary, to prevent heavy 
vehicles from getting stuck in the sand. MOMAT is a synthetic material (e.g., green spongy plastic) placed 
on the beach and recovered upon completion of operations. Subsequent equipment/troop transport would 
involve approximately four craft in any given 4-hour period. A minimum number of personnel 
(approximately 20-30) associated with the Beach master Camp (located behind the vegetation where 
feasible) would be set up for 5-6 days until forces complete withdrawal operations. All landings require no 
clearing of existing vegetation. Permanent lighting is not required a part of the SACEX. However, vehicle 
and safety lighting (i.e., flashlights) would be used during recovery operations for safety considerations. 

4.3.3 A.rti!!ery 

USMC conducts training for MEUs, battalion landing teams, and attached maneuver elements in the EMA 
and the LIA On occasion, other allies and the Puerto Rican Army National Guard also use the EMA 
These exercises and associated training are normally conducted as part of a SACEX. Once in position, 
ordnance is normally fired from designated placement locations from the EMA into the LIA on the eastern 
end of the island. Table 4-2 describes the ordnance (mortars and artillery), which Marines routinely use in 
training on Vieques. The values listed are typical expenditures for a single MEU training event on 
Vieques. These events normally occur up to three times per year. 

Table 4-2 
Marine Expeditionary Unit Ordnance (Non-Explosive) 

WEAPON TYPE SACEX ROUNDS FIRED 
155 mm Artillery 300 
81 mm Medium Mortar 600 
60mm Liqht Mortar 450 
TOW Anti-Armor Missile 5 
DRAGON Anti-Armor Missile 2 

Source: Department of Defense 1999 

4.3.4 CAS 

In conjunction with SACEX, the MEU uses the EMA on Vieques to conduct ULT. The SACEX and 
associated training is conducted in the same sequence executed by naval forces when conducting 
amphibious operations. As Marines prepare to go ashore, Carrier Battle Group aircraft conduct high and 
low altitude air strikes, designed to neutralize/destroy "enemy" targets. These strike missions require 
precise ordnance placement to effectively engage targets ashore. During the ship to shore movement 
phase, the Navy-Marine Corps Team executes its landing plan and ship to shore movement plan, 
supported by ATG strikes and naval surface fires support. After initial assault waves have crossed the 
beach, command and control of fire support assets is passed from ship to shore. Once ashore, the MEU's 
Ground Combat Element conducts company-level training on small arms and artillery ranges in the EMA 
This is the last opportunity for Marine ground forces to conduct small arms fire and artillery training prior 
to deployment. At the conclusion of the exercise, ashore forces conduct a withdrawal of personnel and 
equipment, and air assets cover the withdrawal. This phase of the exercise replicates a critical, time­
consuming aspect of amphibious operations. 

Approximately 150 sorties per day would be flown for CAS during which non-explosive bombs and 
strafing runs are fired at approved targets inland in the LIA Approximately 35 percent of the flights may 
occur at night. Flight patterns over Vieques would be in accordance with AFWTF range manual for all 
traffic. Approximately 300 passes may be made each day during this exercise at altitudes typically from 
1,500 feet (ft) to 20,000 ft AGL. Up to 100 passes could be conducted at less than 1,500 AGL. A few 
would be conducted lower; strafing (and reconnaissance [aerial photo missions] flights could go as low as 
500 ft.) Illumination rounds could be used for nighttime training, however use would be the least number 
required for the missions. 
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CSAR is very small-scale training and may be conducted as part of a ULT, COMPTUEX, or JTFEX. 
Planes and helicopters from the Battle Group or Special Operations Forces (SOF) may be used to search 
for and rescue simulated downed pilots located in the Inner Range. Generally, the training is conducted in 
four events in conjunction with a COMPTUEX or JTFEX. CSAR events may use any of the landing zones 
(LZ) listed in the AFWTF Range Manual. Helicopters fly at 100 ft AGL until on landing profile. The 
helicopters are overland for less than 15 minutes. Fixed-wing aircraft fly at 10,000 ft AGL with short 
duration dives to 3000 ft AGL. Fixed wing aircraft remain in the vicinity (2-10 miles) of the LZ for up to an 
hour. Navy Special Forces (SEALs) often accompany the helicopters. Personnel being recovered use 
infrared strobe lights and low power green or red lens flashlights during their recovery. There are twelve 
AFWTF approved helicopter landing zones (300m x 300m) including Red, Purple, and Blue beaches and 
Camp Garcia. Aircraft may only land in designated landing zones. 

• Special operations 

Inflatable rubber and/or Rigid Hull Inflatable Boats (RHIB) would land at areas in the Vieques Island Inner 
Range and/or areas designated by AFWTF Range Control Operators (RCO) (approximately 2 - 12 craft). 
Navy personnel would then conduct a mission in the vicinity of Observation Post 1 or the small arms 
ranges on foot. Additionally, RHIBs located offshore would provide small arms cover fire while 
approximately 12 to 35 personnel go to or from shore with occasional cover fire. The small arms fire 
would consist of 40 mm or 50 caliber rounds fired from maneuvering RHIBS close to shore at designated 
inland targets (same targets used for NSFS). These exercises would involve NSW watercraft moving into 
a position within effective weapons firing range. The crews would fire their weapons at designated shore 
targets. Generally, the exercises will begin in a stationary position, with the ship/craft gradually 
progressing into a high speed run while maintaining accurate weapons firing. Once the mission is 
complete, navy personnel would return to their ships via the same mode. The special operations may be 
conducted at night with no continuous visible external light. There would be no formal post, nor would any 
vegetation be cleared. 

Amphibious landings for special operations will be conducted primarily on Blue Beach. Occasionally, 
other beaches suitable for landing small units may be used. Aircraft may only land in designated landing 
zones, as specified above. Amphibious landing beaches must be designated by message to AFWTF and 
NAVSTA Roosevelt Roads at least 60 days prior to an exercise so that beaches can be surveyed for sea 
turtle nests (AFTWF Range Manual). 

Potential special operations at Vieques EMA include: 

• Swimmer insertion/extraction-This would involve up to 16 personnel being transported to a 
predetermined infiltration position. Off-loaded personnel would either navigate their raiding craft to 
shore or proceed to shore by swimming or wading. The personnel would then identify a target in 
the LIA and request an offshore vessel to commence firing on the target. They would then 
proceed back to the boat while supported by live gunfire from a supporting vessel. 
Communication between the insertion team and support ship/craft would be maintained 
throughout the exercise. The insertion/extraction operation would introduce small/minor caliber 
ordnance to areas of the range. 

• Stationary and High Speed Fire Exercises- This would involve NSW watercraft moving into a 
position within effective weapons firing range along the shore. The crews would fire their 
weapons at designated targets in the LIA. Generally, the exercise will begin in a stationary 
position with the ship/craft gradually progressing into a high speed run while maintaining accurate 
weapons firing. 

• Direct Fire Support Exercises-These exercises would involve a pre-positioned ground force 
located on the EMA/LIA communicating with a ship/craft located off the shore of the island. The 
ground force would request a "call for fire" mission on a fixed target position in the LIA. 
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• Ship/Craft Target Illumination Exercises-These exercises would involve personnel on board the 
offshore ship/craft illuminating a target within the LIA, using 40mm illumination rounds fired from a 
M-203 grenade launcher. The crew of the ship/craft would continue to illuminate the target while 
firing. 

Gunnery Proficiency Training for various weapons on watercraft. These weapons may include: 
• M-2 .50 caliber machine guns 
• M-16 (5.56mm) assault rifles 
• M-60 (7.62mm) machine guns 
• GAU 17 (7.62mm) gatling guns 
• M-14 (7.62mm) assault rifles 
• MP-5 (9mm) submachine guns 
• MK-38 (25mm) machine guns 
• MK-19 (40mm) grenade launchers 
• M-203 (40mm) illumination grenade launchers 

Types of watercraft used in special operations training include: 
• Combat rubber raiding craft (CRRC) inflatable boats 
• MK V Special Operations (MK V SOC), these are high speed patrol/insertion craft 
• Rigid hull inflatable boats (RHIB), these are fiberglass hull boats with inflatable sponsons 
• Patrol Coastal (PC) ships 

Length of these vessels ranges from the 4.7 m (15 ft 5 in) CRRC to the 52 m (170 ft) Patrol Coastal. Draft 
of these vessels range from 0.3 m (1ft) to 2.4 m (7 ft 10 in). 

4.3.6 MIW 

Mine capable ships and aircraft require mine employment planning and execution of mine laying 
exercises to achieve and maintain combat readiness in this critical mission area. Carrier Airwings conduct 
mine warfare exercises during the IDTC, typically in conjunction with higher operational tempo exercises 
such as COMPTUEX or JTFEX. All mines used in this training are non-explosive and are recovered from 
the sea. 

Two designated mine practice areas located north and south of the Vieques Inner Range Complex are 
used for exercises (Figure 4-2). Only non-explosive ordnance is authorized for use on these ranges. 
These mining areas provide services for practice sessions and mining exercises. South Ranges A and B 
are the areas most frequently used for these events. Annual usage as measured by total mines dropped 
since 1982 is shown in Figure 4-3. In addition, practice MK-76/MK-106 and MK-58 marine smoke markers 
are used for training on the ranges. 

Procedures for mining exercises at Vieques are tightly controlled with built-in safety procedures. 
Coordination with AFWTF RCO's is required and recoverable practice mines/shapes with installed 
locating devices are used for the carefully scored mine delivery exercises. The mining ranges at Vieques 
play a key role in training Navy units in the critical warfare competency of mine warfare. The procedures 
in place have helped ensure exercises are conducted safely to minimize danger to personnel and 
property. 

Recoverable mine shapes are environmentally proactive alternatives that provide additional training for 
Explosive Ordnance Disposal (EOD) teams that furnish recovery services and post-exercise scoring. 
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During a training event, up to 100 non-explosive mine devices may be used although typically only about 
40 devices are used. The non-explosive mines are made of standard concrete and weigh between 500 
pounds and 1,200 pounds. The mines are dropped from planes or ships to the sea floor or they are 
suspended in the water by a cable and anchored to the sea floor. The aircraft would drop the mines from 
200 feet to 25,000 feet AGL with most drops occurring from 200 to 1,000 feet AGL. Minimum water depth 
required for planting the mines is 40-150 feet. Mine warfare-training exercises typically would occur 
during the daytime hours, but the exercises may be conducted at night. No illumination would be used for 
nighttime mining exercises. Both the mines and anchors would be recovered after the exercise. Mine aim 
points would be chosen to avoid placing mines on coral reefs (efforts would be made to avoid coral reefs 
by 250 yards, if possible). 

4.3.7 NSFS 

Shipboard gun crews on U.S. Navy ships must qualify during IDTC. Forward air controllers and spotters 
must be trained together to facilitate the coordination required in combat. Marine Corps forces ashore 
have limited artillery and depend heavily on NSFS to protect and defend engaged troops. Combat forces 
assigned an amphibious assault rely on NSFS and CAS to establish a beachhead. While LCAC's can 
transport heavy tanks and artillery rapidly to the beach, NSFS and CAS are essential to suppress enemy 
defenses until they can be unloaded, and to prevent enemy counter attacks once Marines are ashore. 

There are three methods of conducting NSFS: firing on a beacon, direct fire and indirect fire. All are 
challenging evolutions requiring highly trained crews. Firing on a beacon, which (in training) is only done 
to check the accuracy of fire control systems, entails tracking a beacon or fixed point by radar and 
offsetting the fall of shot from that known point. Direct fire is NSFS aimed visually from the ship itself. 
Indirect fire is conducted when a ship responds to a request for fire support from friendly forces (an 
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observer) on the beach with the landing forces. A request for fire begins with an estimate of a target 
position being passed to the ship. 

The ship, navigating precisely for extended periods of time must plot the target, compare the target's 
position to itself, and pass fire control data to the gunners. This information is fed to the fire control 
computers, and then double-checked against the position plotted on a map. Weapons handlers ensure 
the guns are loaded with the correct ammunition. The guns are then fired remotely. If the first shots miss, 
corrections must be made immediately. This evolution entails the coordination of up to 40 Sailors, acting 
with enough speed to hit a moving vehicle. 

The Vieques Range LIA is the only location where Atlantic Fleet ships conduct NSFS training and 
qualification. From 1983 to 1999, the Vieques Range LIA has served an average 77 ships per year (U.S. 
and Allied) in qualifying to support Marines and other troops ashore with NSFS. During 1998, 70 ships 
used the inner range facilities at Vieques (62 U.S., 8 Allied); approximately 7,300 rounds of five-inch 
shells were fired from surface ships into the LIA 

A typical exercise starts with a ship 8,000 to 12,000 yards to the south of the targets and takes 
approximately 80 to 130 rounds over approximately a four-hour period. 

4.3.8 NCW 

NCW training could involve approximately six small boats (Inshore Boat Units (IBU)) approximately 27-30 
ft in length that will conduct standard small arms weapons training. NCW units would fire from 
maneuvering boats in an area close to shore to inland targets in the LIA No personnel will come ashore 
nor does this training involve amphibious assault craft, landing craft or vehicles crossing the beach. Small 
arms and non-explosive 40-mm rounds would be fired at the same inland targets as those used for 
NSFS, and as those used during the SACEX mortar/artillery fire from the EMA into the LIA 

4.3.9 Small Arms Training 

Small arms training take place within the Inner Range at Vieques (EMA and the LIA). From FY1994 to 
FY1998, there were on the average 28 days of small arms training within the Inner Range at Vieques 
(Department of Defense 1999). USMC, Air Force Special Operation forces, the Puerto Rican Army 
National Guard, and international Marine forces use the EMA to conduct small arms training. 

Eight small arms ranges were established in 1966 along the northern coast of the EMA Ranges are 
designed so that ordnance does not overshoot the range. Following is a list of the type of training at each 
of these ranges (Table 4-3). 

RANGE 
1 

2 
3 
4 
4b 
5 

5a 

S II A ma rms R T 
Table 4-3 

. h" th anges ypes wit m 
SMALL ARMS TYPE 

e nner 

Squad-size fire and maneuver range (service 
weapons) rollinq terrain and random tarqets. 
Pistol and shotgun fire range. 
Liqht machine qun ranqe 
Hand grenade range 
Grenade launcher ranqe with fixed tarqets. 
Rocket range. 
Rocket ranqe. 

R ange at v· 1eques 

rifles, pistols, and submachine 

6 Demolition range with an overhead bunker and cleared demolition area (Inactive). 

Source: Ecology and Environment 1986 
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Special Operations Forces (SOF) use the Vieques ranges to integrate, coordinate, and execute complex 
and difficult simulated live fire special operations missions. Components of the Special Operations 
Command (SOCOM) use the Vieques range complex on a regular basis. The Naval Special Warfare 
Development Group also uses the range between four to eight times annually. Due to the variety of 
training and opportunities to integrate and train with conventional forces, the range is critical to the 
readiness of SOCOM and its components. 

The Special Operations component of U.S. Southern Command has recently relocated to Roosevelt 
Roads Puerto Rico from Panama. This command is comprised of about 300 personnel and has a theater 
requirement in support of Commander-in-Chief, U.S. Southern Command to provide the same types of 
services that SOF as a whole must provide in support of all war fighting Commanders-in-Chief. As such, 
the Navy is working to provide Special Operations Command, South access to training ranges to maintain 
proficiency in standard areas of Special Operations Forces expertise as well as theater specific 
requirements consistent with training already described within this document. 

4.4 EXERCISE DATA AND PROJECTED ANNUAL EXPENDITURES 

The information provided is based upon analysis of Navy training requirements, After Action Reports from 
Navy exercises at Vieques Inner Range conducted from May 1, 2000 to May 1, 2001 and guidelines as 
set forth by the Presidential Directive of January 2000. 

Projected annual cumulative expenditures: (all ordnance and expenditures are non-explosive): 
• Aircraft Sorties: (Strike/GAS/support) 7,590 

• Air-to-Ground Ordnance: 
ATG bombs: 
ATG rounds: 

MINEX: 

• NSFS: 
• Ground Element/ 

Crew Serv Weps Training: 

13,404 (251b to 2,000lb) 
600 2. 75 rockets 

9,000 rds 20mm 
3,900 rds 25mm 

42,000 rds .50cal 
30,600 rds 7.62mm 

600 (5001b -10001b) 

10,200 rds 5"/54 

900 rds 105mm/150mm artillery 
1,500 rds 81mm mortar 
1,200 rds 60mm mortar 

180 rds 60mm mortars (flares) 
120,000 rds 7.62mm 
40,000 rds .50cal 
80,000 rds 5.56mm 
19,000 rds 40mm Training grenades 

672 rds 40mm Illumination rounds 

Following analysis of the available data regarding the training at the Inner Range, the following 
assumptions can be drawn: 

• The ninety days of training at Vieques, that was authorized by Presidential Directive 
• The Navy could conduct 3 JTFEX, 3 COMPTUEX and 4 ULT events in a year, given that each 

COMTUEX uses 21 training days, each JTFEX uses 5 training days and each ULT uses 3 days at 
the Inner Range, and further considering an average cycle time of 43 days between COMPTUEX 
and JTFEX events. 
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5.0 DESCRIPTION OF THE RESOURCES OF THE INNER RANGE 

5.1 TERRESTRIAL RESOURCES 

The following section provides a description of the terrestrial resources in the project area constituting the 
environment of the federally listed species evaluated in this Section 7 consultation. 

5.1.1 Land Resources 

The proposed action is located on the eastern end of Vieques Island and is comprised of the Inner 
Range: the EMA, and the AFWTF (which includes the LIA and Punta Este) (see Figure 1-2). Figure 4.1 
shows the LIA and the layout of targets. A series of rolling hills and peaks, and narrow, low-lying coastal 
zones characterize Vieques. Generally, the hills on the western portion of the island are gentler and more 
rolling than the rest of the island and have a deeper soil profile. The hills on the eastern end of the island 
are more angular and rugged in appearance and have more exposed rock surfaces. The central hills are 
generally steeper on the northern faces versus the more gradual southern slopes. Several low-lying 
coastal zones are located on the island. The largest of these are located near the northwestern corner of 
the island, near the eastern end of the island (north of Bahia Salina del Sur), and in the southern valley 
between Esperanza and Bahia Tap6n (GMI 1996). 

The highest elevations are found on the western portion of the island, and decline along an axis that runs 
through the center of the island to the east. The highest peak on the island is Monte Pirata, which lies 
near the western end of the island at an elevation of 984 (300 meters [m]) ASL. The highest peak on the 
eastern side of the island is Cerro Matias, with an elevation of 450 ft (137 m) above ASL. Although the 
8,000 acres on the west end of the island have been transferred (per Presidential Directive of January 
2000), Monte Pirata and Cerro Matias are both still Navy-owned lands. 

The EMA, or western portion of the Inner Range, encompasses approximately 11,000 acres (ac) (4,451 
hectares [ha]). Primarily, Fleet Marine Forces Atlantic (FMFLANT) uses this area, and occasionally other 
allied forces to conduct training for marine amphibious units, battalion landing teams, and combat 
engineering units. The majority of the EMA is largely undeveloped and covered with dense thorn scrub 
and lowland/upland gallery forest vegetation. Camp Garcia is located on the western portion of the EMA. 
The Navy maintains a small maintenance and security section at Camp Garcia for administrative 
purposes. Camp Garcia occupies approximately 240 ac (97 ha) and includes a 200-ac (81 ha) airfield 
immediately to the south. The airstrip is approximately 4,898 ft {1,493 m) long and includes a parallel 
taxiway. Environmentally sensitive areas within the Inner Range include extensive mangrove forests and 
lagoons, three bioluminescent bays (Puerto Mosquito, Puerto Ferro, and Bahia Tap6n), seagrass beds, 
coral reefs, near-shore coastal waters, and lowland/upland gallery forests. 

The Inner Range contains various lagoons, associated mangrove forests, and beach areas that also have 
been identified as environmentally sensitive. These areas include Laguna Puerto Diablo, Laguna Anones, 
Bahia Playa Blanca, Cayo Conejo, Laguna Matias, Yellow Beach, Bahia Jalova, and the lagoons and 
associated mangroves found along the eastern portion of Ensenada Honda. The extreme eastern end of 
the Inner Range is a conservation zone. Major training exercises are conducted primarily in the LIA, 
which covers approximately 900 ac (364 ha) at the eastern boundary. 

The majority of soils on Vieques are residual in nature and there is a shallow soil profile on the eastern 
end of the island where soils are fine-grained with high clay content. Soils on the western end of the 
island are somewhat better developed (coarse-grained, primarily arkosic material, subordinate amounts 
of clay). Larger valleys on Vieques are filled with alluvial, stream-laid deposits consisting of clay, silt, 
sand, and gravel. This includes the large valley stretching from Esperanza to Camp Garcia on the south 
coast. The alluvial deposits are generally greater than 40 ft (12 m) thick. In addition, areas along the 
shoreline are covered with deposits of beach, alluvial, and wind-blown sand and lagoon and salt marsh 
muds. 
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Descalabrado soils are the most common soils found on Vieques (Figure 5-1 ). These are moderately 
steep-to-steep (5 percent to 60 percent), shallow, well-drained soils found above consolidated volcanic 
rocks. These soils are easily eroded and have severe limitations for agricultural and non-agricultural land 
uses. Another common soil is the Vieques series, which occurs on moderate to steep slopes (5 percent to 
40 percent) in dry uplands. These soils are shallow with good drainage, medium runoff, and moderate 
permeability. The Coamo series is fairly common and these soils are gently sloped, deep, and fairly rich. 
Part of Vieques is covered by rock land where rock outcrops cover 50 percent to 70 percent of the 
surface area with a slope of 60 percent to 70 percent. 

5.1.2 Terrestrial Vegetation 

Vieques lies in two life zones as classified by Ewel and Whitmore (1973): the subtropical dry forest life 
zone, covering about 66 percent of the island, and the subtropical moist forest life zone at the higher 
elevations. There have been 9 vegetation types identified on Vieques which included the following: (1) 
sandy beach; (2) beach scrub; (3) dry evergreen beach woodland; (4) mixed dry evergreen and 
deciduous woodland of the rocky coastal slopes; (5) ucar forest; (6) seasonal forests of high moisture 
areas such as ravines and drainage areas; (7) moist deciduous formation of the inner hills and slopes; (8) 
thorn scrub; and (9) mangroves. A general description of the common vegetation communities within the 
Inner Range at Vieques is discussed below (Figure 5-2). Cover types presented in Figure 5-2 were 
mapped based on recent (November 1999) true color aerial photography. The equivalent vegetation 
types described by Ewel and Whitmore (1973) are shown in Table 5-1. 

Table 5-1 
Correlation of Cover Types Mapped by GMI (2000) 

with Vegetation T fpes Recognized by Ewel and Whitmore (1973) 

GMI Cover T~~e Ewel and Whitmore Vegetation T~~es 

Lagoon + 
Bare Ground + 
Beach 1 - Sand Beach 
SalUSand Flat + 
Evergreen Scrub 2 - Beach Scrub 
Forest Scrub 3 - Dry Evergreen Beach Woodland 
Grassland + 
Mixed Woodland 4 - Mixed Dry Evergreen and Deciduous Woodland 

+ 5 - Ucar Forest 
Thorn Scrub - Sparse 8 - Thorn Scrub 
Thorn Scrub - Thick 8 - Thorn Scrub 
Forested 6 - Seasonal Forest, 7- Moist Deciduous 
Mangrove 9 - Mangroves 
Infrastructure + + No Equivalent 

The vast majority of the land area owned by the Navy on Vieques is undeveloped and supports a variety 
of habitat types (Department of the Navy 1986). Mangrove swamps, lagoons, coconut plain flats, and salt­
sand flats occur along the coastal areas of Vieques. In addition, several unique or rare plant communities 
exist on Vieques. These communities include bioluminescent bays, evergreen scrub, upland forest, and 
lowland forest. Five species of endangered and/or threatened plants are found on Vieques and are 
discussed in Chapter 6. 

Thorn scrub communities are a common vegetation type and are interspersed with forested quebradas 
(ravines) and other upland forest types (GMI 1996). Thorn scrub species include acacia trees (Acacia 
sp.), mesquite (Prosopis ju/iflora), jujube (Ziziphus mauritiana), Zanthoxylum sp. (no common name), box 
brier (Randia aculeata), cat's claw (Pithecellobium unguis-cat1), sage (Lantana sp.), and Croton sp. (no 
common name) (Buell and Dansereau 1966). 
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The evergreen scrub community is found only on the dry coastal limestone uplifts along the south coast 
and eastern tip of Vieques and 1s not found anywhere else in Puerto Rico. This scrub community is 
composed of a variety of shrubs that grow on rocky coasts and limestone formations that are exposed to 
sea breezes Vegetation consists primarily of drought resistant shrubs with sclerophyllous leaves. This 
community is most extensive on limestone formations of Punta Este and on the south coast peninsula 
between Puerto Ferro and Puerto Mosquito. Typical species are the palmetto (Thrinax morrisi1) and black 
torch (Erithalis fruticosa) . 

The upland forest community (moist deciduous formations) is found mostly on the inner hills and slopes 
primarily on the western side of Vieques. A few widely scattered remnant stands can be found within the 
Inner Range in the hills east of Puerto Ferro, north of Laguna Yanuel, on a few hilltops north of Camp 
Garcia, and on the upper slopes of Cerro Matias. Typical species are almacigo (Bursera sp.), caper trees 
(Capparis sp.), fiddlewood (Citharexylum sp.), "fish poison" (Piscidia carthagenensis), candle berry 
(Byrsonima lucida), the legume "fustic" (Pictetia sp.), cat's claw, box brier, and myrtle trees (Eugenia sp.). 

The lowland forest community (seasonal forests of high moisture areas) is limited within the Inner Range, 
although it does occur along drainages and 1n quebradas. These forests include limited stands of the 
legume genogeno (Lonchocarpus domingensis) and dense stands of acacia and mesquite trees. 

Mangrove forests In the Inner Range are located along the south and northern coasts (Sorrie et al. 1981 ). 
Mangrove communities and their associated open-water lagoons, shallow salVsand flats or tidal mud flats 
occupy approximately 1,327 acres (537 hectares) on Vieques (GMI 1996). Of 36 mangrove forest areas 
on Vieques. 25 are entirely within the Inner Range. and one mangrove stand (Puerto Mosquito) is partially 
on Navy property. Most mangrove forests are characterized as closed lagoon forests, although open and 
ephemeral lagoons. as well as fringe and dwarf types. are also present. Mangrove species include red 
mangrove (Rhizophora mangle), white mangrove (Laguncu/aria racemosa), black mangrove (Avicennia 
germinans), and button mangrove (Conocarpus erectus) (Proctor 1994; Lewis et al 1981; D'Aluisio­
Guerrieri 1981 ; Cintron et. al 1978; Callahan et al 1981 · GMI 1996 ). 

Sandy beach and beach scrub communities occupy the open sandy beach and adjacent beach 
vegetation in the salt spray zone. Typical species include the beach creeper (lpomoea pes-caprae), sand 
spur grasses (Cenchrum sp.), and seagrapes (Coccoloba uvifera). 

5 1.3 Terrestrial Wiidiife Species 

Vieques does not support a large number of terrestnal vertebrates, which is typical of offshore islands. 
Birds are the most abundant and diverse group of vertebrates at Vieques since the oceanic barrier does 
not restrict them. In addition to the approximately 123 species of birds known to occur at Vieques, there 
are 4 amphibian species, 14 terrestrial reptile species, and 7 terrestrial mammal species reported 
(Raffaele 1983; Department of the Navy 1986). Two endangered species of birds are found on Vieques, 
the brown pelican [Pe/icanus occidentalis] and roseate tern [Stema dougal/ir]) . 

Bats make up the largest group of mammals on Vieques. Red fruit bats and bats of the Tadarida genus 
have been observed. All other mammals were introduced by man to the island and include the house 
mouse (Mus musculus), rat (Rattus sp.), mongoose (Herpestes auropunctatus), and domestic animals 
such as cattle, horses, dogs, and cats. The mongoose preys on sea turtle nests, eggs, and hatchlings, 
nesting birds and may have also contributed to the elimination of most snakes on the Island (Department 
of the Navy 1986). 

There have been at least 22 species of reptiles and amphibians reported from Vieques (Department of 
the Navy 1986). Four of these are marine turtles. The remaining species include three frogs, the marine 
toad (Bufo marinus), 11 lizards and geckos. the worm snake (Typhlops richardir) and ground snake 
(A/sophfs sp.), and one freshwater turtle. 

The birds occurring on Vieques can be classified into land birds, lagoon birds, and seabirds. Each group 
is represented by species that breed on Vieques as well as by other species such as non-breeding 
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residents, winter migrants, and accidental strays. Land birds are found in all terrestrial vegetation types; 
the most common land birds on Vieques are the common ground dove (Columba passerina), zenaida 
dove (Zenaida aurita), Caribbean elaenia (Elaenia martinica), gray kingbird (Tyrannus dominicensis), 
mangrove cuckoo (Coccyzus minor), bananaquit (Coerba flaveola) , black-faced grassquit (Tiaris bicolor), 
yellow warbler (Dendroica petechia), Greater Antillean grackle (Quiscalis niger), green-throated carib 
(Sericotes ho/osericeus), northern mockingbird (Mimus polyglottos), pearly-eyed thrasher (Maragarops 
fuscatus) , Antillean crested hummingbird (Orthorynchus cristatus), and smooth-billed ani (Crotophaga 
am) (Sorrie 1978; Department of the Navy 1986). 

Lagoon birds are for the most part restricted to lagoons and the associated open water, mangrove forest, 
and mudflat habitats although land birds and seabirds can also be found in lagoons. Herons and egrets 
such as the cattle egret (Bubulcus ibis), tri-colored heron (Egretta tricolor), little blue heron (Florida 
caerulea), snowy egret (Egretta thula). yellow-crowned night heron (Nyctanassa violacea), and great 
egret (Egretta alba) are found in lagoons and most also nest on Vieques. Waterfowl, rails, and grebes 
also inhabit the lagoons and include species such as the white-cheeked pintail (Anas bahamensis), ruddy 
duck (Oxyura jamaicensis), blue-winged teal (Anas discors), common gallinule (Gallinula chloropus), 
Caribbean coot (Fulica caribaea), clapper rail (Rallus /ongirostris), and pied-billed grebe (Podilymbus 
podiceps). Shorebirds found In lagoons include the ruddy turnstone (Arenaria interpres), black-necked 
stilt (Himantopus himantopus), black-bellied plover (Squatarola squatarola}, greater yeflowlegs (Tringa 
me/anoleauca), lesser yellowlegs (Tringa flavipes). short-billed dowitcher (Limnodromus griseus), killdeer 
(Charadrius vocifera). semipalmated sandpiper (Calidris pusilla), semipalmated plover (Charadrius 
semipalmatus), and spotted sandpiper (Actftis macu/aria). These birds typically utilize the extensive 
mudflats of the mangrove lagoons (Sorrie 1978; Department of the Navy 1986). 

At least 13 species of seabirds occur at Vieques These include the brown pelican, magnificent frigatebird 
(Fregata magnificens), royal tern (Tha/asseus maximus), brown booby (Sula leucogaster), laughing gull 
(Larus atricilla), least tern (Stema albifrons), sooty tern (Sterna fuscata), red-billed tropicbird (Phaethon 
aethereus), white-tailed tropicbird (Phaethon lepturus), American oystercatcher, roseate tern, sandwich 
tern. and bridled tern These birds use rocky shores, cliffs, small islands, sandy beaches, and the lagoons 
(Sorrie 1978; Department of the Navy 1986). 

The brown pelican is an endangered species, and a nesting colony occurs on Cayo Conejo off the 
southeast coast of Vieques (Collazo et al. 1998; Diaz 2000; GMI 2000a) The roseate tern was found 
nesting on Cayo Conejo 1n 1978, which was the first nesting record for this species on Vieques 
(Department of the Navy 1986). In addition, recent observations of the roseate tern (Stema dougal/if) , a 
threatened species, have been made on Punta Este and off the south coast of the EMA (GMI 2000b). 

5.2 MARINE RESOURCES 

Marine resources of concern to the proposed action include resources along the shorelines of the Inner 
Range and offshore of these areas. The following is a description of the marine resources of the project 
area, constituting resources utilized by federally protected species evaluated in this Section 7 
consultation. 

5.2.1 Physical Resources 

Most of the island's marine waters are classified as suitable for direct human contact and for the 
propagation and preservation of desirable marine species. The only offshore waters that are limited to 
indirect human contact are those near the wastewater discharges at Isabel Segunda and Puerto Real 
(Department of the Navy 1986). Numerous coral reefs and seagrass beds occur along the coast of 
Vieques. 

5.2.2 Biological Resources 

Coral reefs are an important component of the natural coastal system of tropical seas and offer protection 
to the inner waters of the continental shelf and the coasts. The reefs constitute a food resource; provide 
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for habitat, and scientific investigation; and play an important role in coastal ecology because of their 
interaction with other ecosystems. Coral reefs are among the most biologically productive ecosystems 
and shelter a variety of fish and crustaceans (Figure 5-3). 

There are approximately 800 species of reef fish known to occur at Puerto Rico, but none are endemic 
(Causey et al. 2000). At least 131 species have been observed at Vieques and nearby St. Croix. The 
most abundant reef fish (60 percent of fish observed ma 1985 survey) were damselfish (Pomacentridae). 
parrot fish (Scaridae), wrasses (Labridae), grunts {Haemulidae), and surgeonfish (Acanthuridae}. The 
Caribbean has three associations of fish present - fish of grassbeds and sandflats, reef fishes, and open 
water (pelagic) fishes - with overlap of habitat usage between all three. Reef fish are the most abundant 
and diverse fish association in the inshore waters around Vieques (Department of the Navy 1986). 

From 1979 to 1990 reef fisheries severely decreased with a 69 percent reduction in fish landings (Causey 
et al. 2000). Coincidentally, there is evidence that large fish predators, and parrotfishes are absent from 
reefs at Puerto Rico (Causey et al. 2000) causing the proliferation of damselfishes. which harm coral 
growth by algae farming on coral substrate. Over fishing of spiny lobster caused the populations of their 
prized prey, coral eating mollusks, to increase and in tum impact elkhom corals (Acropora palmata) 
(Causey et al. 2000). 

The most recent assessment of coral reefs of Puerto Rico as reported in Causey et al. (2000), found that 
live coral cover was on the average 15.5 percent (3.7-48.9 percent) at 1-5 m depth, 0.6-49.1 percent at 6-
12 m depth. and 0-44 percent at 15-25 m depth. From 1 to 12 m, the dominant live cover consisted of 
algae (28-98 percent}. Puerto Rican coral reefs include 228 coral species: 117 stony corals 
(scleractinians), 99 soft corals and gorgonians, 13 corallimorphs, 3 fire corals, and 5 hydrocorals (Garcia 
et al 2000; Causey et al. 2000}. Boulder star corals (Montastraea annu/aris, M. faveolata, M. frankst) are 
generally the dominant taxa in areas containing high live coral cover. Other commonly dominant coral 
taxa include Montastraea cavemosa. Porites astreoides, and Dipforia strigosa. 

Puerto Rican coral reefs located near the main island have been damaged largely because of urban and 
industrial coastal development (Garcia et al. 2000; Causey et al. 2000}. Severe anthropogenic impacts on 
Puerto Rican main island reefs include deforestation, dredging, agricultural runoff, raw sewage disposal, 
and power plant runoff (Causey et al. 2000). 

In 1979, corals and other reef organisms of Puerto Rico suffered mass mortalities due to white band and 
black band disease (Causey et al. 2000). In 1983, sea urchins (Diadema antillarum) experienced a 
massive die-off throughout the Caribbean. Sea urchins are now making a comeback in Puerto Rico 
(Causey et al. 2000). In 1996, brain corals of Puerto Rico were affected by white plague disease, and 
during the 1980's, corals in general suffered high mortality rates associated with mass bleaching events. 
The 1998 mass-bleaching event did not cause as much coral mortality (Causey et al. 2000). 

There are three major reef types on the Puerto Rican shelf: rock reefs (mostly encrusted prominences 
located within a 10 m water depth); hard ground reefs (encrusted eolianite platforms in 5-30 m water 
depth); and coral reefs (fringing, patch, bank, and shelf-edge formations) (UNEP/IUCN 1988; Garcia et al. 
2000). Fringing reefs are the most common coral reef formations in Puerto Rico. They are located mainly 
along the northeastern, eastern and southern coastlines (e.g Cayo Diablo off Fajardo), and small islands 
of the eastern and southern coastlines. Shelf-edge reefs (18-35 m depth) are probably the best­
developed reefs with live cover exceeding 60 percent (Garcia et al. 2000). 

Coral reefs occur at Vieques Island as fringing, patch, and barrier reefs (Dodge 1981 }. The most studied 
reef locations at Vieques Island are shallow bays (less than 10 m water depth) of the eastern end of the 
island contained within the AFWTF (e.g., Rogers et al. 1978; Dodge 1981; Antonius and Weiner 1982; 
Macintyre et al. 1983). Up until 1983, the elkhorn coral Acropora palmata was a dominant coral taxon of 
the shallow (less than 4 m water depth}. southeastern end of Vieques (Macintyre et al. 1983). Coral in 
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such bays occur mainly on hard promontories. The remaining substrates of this shallow, potentially high· 
energy environment included Thalassia seagrass beds, sand, rubble, and pavement (Rogers et al. 1978; 
Macintyre et al. 1983). 

From 4 m to an 8 m water depth, Bahia Salina del Sur contained assemblages of M annu/aris, 0. 
strigosa (brain coral), and Siderastrea siderea (starlet coral) coral heads with scattered A. palmata 
(Macintyre et al 1983). Most acroporids and P. porites of Bahia Salina del Sur were severely damaged 
by storm waves during Hurricane David in 1979 (Raymond and Dodge 1980). Any remaining acroporids 
have probably been decimated by subsequent storms and white band disease (Antonius and Weiner 
1982; Gladfelter 1982), particularly during the 1980's and 1990's. 

Some of the near shore P. porites was reportedly damaged prior to Hurricane David in 1979 as a result of 
range activities (Macintyre et al. 1983). Most of the damages caused by range activities during the 1970's 
were documented on patch reefs along the northern shore of the LIA (Bahia lcacos and Salinas), and at 
Bahia Salinas del Sur (Rogers et al. 1978). Range activities are shown to decrease coral diversity 
particularly closest to the shore. 

Some very shallow areas of the reef exhibit low diversity, low live cover, and few coral taxa primarily 
because of exposure at low tide and high temperatures (Rogers et al. 1978). Increased sedimentation 
induced by range activities and the presence of debris has probably caused local stress or lasting 
damage on coral colonies (Rogers et al. 1978). The extent of damages caused by range activities appear 
to be restricted to few coral reef areas of the eastern end of Vieques (Antonius and Weiner 1982). Yet, 
the overall condition of coral reefs of the eastern end of Vieques Island is probably largely influenced by 
natural disturbances (recurrent tropical storms. the 1983 mass mortality of Diadema antillarum, coral 
diseases, mass coral bleaching). 

Bioluminescenl bays are a phenomenon occasionally found in protected tropical bays and have very 
specialized physical, chemical and biological characteristics. The bioluminescence is caused by an 
accumulation of large numbers of the dinoflagellate Pyrodinium bahamense that emit light when disturbed 
by the motions of boats. swimmers. and fish (Departamento de Recursos Naturales 1988). There are 
three bioluminescent bays on Vieques - Bahia Tap6n, Puerto Ferro. and Puerto Mosquito. All three bays 
are located partially or completely in the South Coast Bays Conservation Zone which is a Class I 
conservation area (GMI 1996). 

Distribution of seagrass around Vieques is shown in Figure 5-3. Seagrass floras are diverse in Puerto 
Rico and have a high net primary production. They provide nutrients and habitat for many reef species of 
plants and animals. They are highly susceptible to damage caused by sedimentation. poor water quality, 
and human activities. Juvenile fish use seagrass beds as shelter and adults and young graze on the 
organisms and detritus attached to the grass blades. Larger carnivores in turn prey upon these. Both 
adults and juvenile green sea turtles feed almost exclusively on seagrasses throughout the Caribbean. 
The manatee also uses the seagrass beds as a food source (Kruer 1995; Caribbean Fishery 
Management Council 1994; Reid and Kruer 1998; Zieman 1985). 

A number of marine mammal species are known to occur in the coastal and offshore waters of Puerto 
Rico and the Virgin Islands, including cetaceans (dolphins and whales) and one sirenian species 
(manatee). The West Indian manatee and the sperm. blue, humpback, and sei whales are federally listed 
endangered species. Four species of marine turtles are found in the Caribbean, three of which are known 
to nest on Vieques. All sea turtle species occurring in this area are hsted as endangered or threatened. 

Numerous coral reefs are found along the shallow coastal margin of Vieques and most occur along the 
eastern end. The most common type of coral reefs at Vieques are fringing reefs found adjacent to the 
shoreline, patch reefs, and bank/barrier reefs. Environmental factors affecting the reefs include wave 
exposure, light intensity, bottom profile, sedimentation, and seasonal abrasion. These factors affect the 
development of animal and plant communities and result in distinct coral zones at different depths and 
positions across the reef (Rogers et. al 1978 ). 
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6.0 DESCRIPTION OF FEDERALLY LISTED SPECIES THAT MAY BE AFFECTED BY THE 
PROPOSED ACTIONS 

Several terrestrial and marine species that occur on, or in the waters surrounding Vieques are listed as 
protected by the USFWS and are presented in Table 6-1 . Marine species in Puerto Rico that are listed as 
protected by the ESA and fall under the jurisdiction of the NMFS are listed in Table 6·2. The following 
sections present information concerning each species, pertinent to the proposed action. 

Table 6-1 
Federally Listed Plants and Animals of Vieques Island, Puerto Rico 

under USFWS Jurisdiction -
SPECIES FEDERAL STATUS 

Plants 
Cobana negra (Stahlia monosperma) Threatened 
Thomas' lidflower (Calvotranthes thomasiana) Enda nae red 
Chamaecrista glandu/osa var. mirabilis Endangered 
Euaenia woodburvana Endanaered 
Beautiful goetzea (Goetzea elegans) Endangered 

Reptiles 
Hawksbill sea turtle (Eretmochelys imbricata) Endangered 
Leatherback sea turtle (Dermochelvs coriacea) EndanQered 
Green sea turtle (Che/onia mvdas) Threatened" 
Loaaerhead sea turtle (Caretta caretta) Threatened 
Kemp's ridlev sea turtle (Leoidochelvs kemoi1) Endanaered 
Olive ridley sea turtle (Lepidochelys olivacear' Threatened 

Birds 
Brown pelican (Pelicanus occidentalis occidentalis) EndanQered 
Roseate tern (Ste ma douaallii) Threatened 

Marine Mammals 
West Indian manatee (Trichechus manatus) Endangered 
l . . ·- . Recent discovery (Wilkinson and Cubma 2000) 
2 Green turtles are listed as threatened, except for breeding populations of green turtles in 

Florida and on the Pacific coast of Mexico, which are listed as endangered . 
3 Olive ridleys are listed as threatened, except for breeding populations of olive ridleys on the 

Pacific coast of Mexico, which are listed as endangered. 

6.1 TERRESTRIAL SPECIES 

Five species of plants listed as either federally threatened or endangered are known to occur on Vieques. 
Beautiful goetzea (Goetzea elegans) was recently discovered on the western end of the island in the 
NASO and may potentially occur within the inner range on the eastern end of the island. Dr. Eugenio 
Santiago at the University of Puerto Rico's botanical garden herbarium confirmed the identification of the 
goetzea (Wilkinson and Cubina 2000). Two bird species, the brown pelican and the roseate tern {listed as 
federally endangered and threatened), respectively. 

6.1 .1 Plants 

The four endangered plant species of concern occurring in Vieques are Thomas' lidflower (Calyptranthes 
thomasiana), Chamaecrista g/andulosa var. mirabilis, Eugenia woodburyana, and beautiful goetzea. The 
threatened plant species is cobana negra (Stahlia monosperma). 
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Table 6-2 
Endangered, Threatened, and Candidate Species and Critical Habitats 
erto Rico) under the Jurisdiction of the Nat ional Marine Fisheries Serv (Pu ice 

SPECIES FEDERAL STATUS 

Marine Mammals 
Blue whale (Balaenoptera musculus) Endangered 
Fin whale (Balaenoptera ohvsalus} EndanQered 
Humpback whale (Megaotera novaeangliae) Endanaered 
Sei whale (Balaenoptera borealis) EndanQered 
Sperm whale (Phvseter macroceohalus) Endanaered 

Turtles 
Hawksbill sea turtle (Eretmochelys imbricata) Endanoered 

Leatherback sea turtle (Dermoche/ys conacea) EndanQered 
Green sea turtle (Chelonia mvdas) Threatened' 
Loaaerhead sea turtle (Caretta caretta) Threatened 
Kemp's ridlev sea turtle (Leoidochlevs kempi1) Endanaered 
Olive ridlev sea turtle (Lepidochelys olivacea) Threatened~ 

Fish 
Jewfish (Eoineohelus itaiara) Candidate~ 
Nassau grouper (Epinephelus striatus) Candidate., 

Desianated Crit ical Habitat 
Green sea turtle: the waters extending seaward 3 nautical miles (5.6 km) from 
the mean hiQh water line of Culebra Island, Puerto Rico4 

Hawksbill sea turtle: the waters extending seaward 3 nautical miles (5.6 km) 
from the mean hiah water line of Mona and Manito Islands, Puerto Rico.3 

I Green turtles are threatened. except for breeding populations of green turtles in 

Florida and on the Pacific Coast of Mexico, which are listed as endangered. 
2 Olive ridleys are listed as threatened. except for breeding populations of olive 

ridleys on the Pacific coast of Mexico, which are listed as endangered 
3 Candidate species are not protected under the ESA. but concerns about their 

status indicate that they may warrant listing in the future. Federal agencies and 
the public are encouraged to consider these species during project planning so 
that future listings may be avoided. 

' Culebra is approximately 8.6 miles (13.84 kilometers or 7.5 nautical miles) to the 
north of Vieques' north shoreline. 

Figure 6-1 displays the locations of all listed and rare plant species occurring within the Inner Range. In 
addition, models were prepared to show the probability of occurrence for each threatened or endangered 
plant species (Appendix C - Figures 1-5). These predictive models were prepared using ESRI Spatial 
Analyst modeling software using information on elevation, slope, aspect, soils, and associated vegetation 
communities. Refer to Appendix C for a further description of modeling methods and specific parameters 
for each species. 

Cobana negra is the only plant on the endangered/threatened list that has been confirmed as occurring 
within the Inner Range. This population consists of over 20 cobana negra individuals at Laguna Yanuel 
within a conservation zone on the southern coast. Based on the results of surveys conducted at all 
probable sites it was not found in the LIA nor were any new sites found on the north or south coast. 

Based on models it is very unlikely that Thomas' lid flower or Eugenia woodburyana would be found 
within the Inner Range because they usually occur on mountains at higher altitudes than are present on 
the eastern end of the island. However, no new surveys were conducted for this species. 

Surveys for Chamaecrista glandulosa have been conducted in part of the LIA and most of the southern 
coastal portion of the EMA. In the areas surveyed no plants have been found. The portion of the LIA that 
has not been surveyed is unsuitable habitat due to severe soil disturbance due to bombing or range 
maintenance activities. 
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Suitable habitat for beautiful goetzea may exist in the quebradas along the north coast of the Inner 
Range; however, specific surveys for beautiful goetzea along the quebradas have not been conducted. 
The high probability habitat occurs on the north side of the EMA in areas where training activities do not 
occur. 

Detailed descriptions of the plants and their habitat are presented in the following sections. 

• Thomas' lidflower ( Calyptranthes thomasiana) 

Thomas' lidflower is a small evergreen tree/shrub in the Myrtaceae (myrtle) family. It was listed as an 
endangered species in 1994 and occurs in moist forest where it is found in only three localities, one of 
which is Monte Pirata at Vieques (Center for Plant Conservation 1992, Federal Register 1993). Monte 
Pirata is a steep hill comprised of Cretaceous plutonic rocks and is covered with large boulders. The soils 
are Pandura-Very Stony Land Complex with 40 to 60 percent slope and are shallow, well drained, 
moderately permeable, and acidic. Other locations of the plant include approximately 100 plants on 
Bordeaux Mountain on St. John, in the U.S. Virgin Islands, and about 100 plants on Gorda Peak on Virgin 
Gorda in the British Virgin Islands (USWFS 1997). Thomas' lidflower is normally found in the moist 
deciduous formation of the inner hills and slopes that include semi-evergreen forests. This forest type is 
characterized by trees that are 10 to 15 m (30 to 45 ft) in height, of which one-third to one-half are 
deciduous. A lower strata with epiphytic orchids and vines is present. The most common species in this 
forest type is the palm tree (Coccothrinax argentea) (USFWS 1997). This plant may reach 30 ft (9 m) in 
height and 5 inches (13 centimeters [cm]) in diameter. Its leaves are opposite. obovate to oblong, blunt at 
the apex, and short pointed at the base. The leaves are shiny on the upper surface, and dull on the lower 
surface, and have gland dots. Flower buds are obovoid, apiculate, and 0.1 inches (3 mm) long while the 
flowers have four small, spatulate petals. The fruit has not been described (USFWS 1997). 

It is unlikely that Thomas' lidflower would occur in the Inner Range due to lack of the appropriate habitat. 
The predictive model (see Appendix C) shows that if appropriate habitat were present, this plant would 
most likely occur on steep hillsides along the southern coast and central portions of the Inner Range, or 
along the quebradas in the north. Previous surveys have determined that this plant is not present along 
the southern coastal areas. Thomas' lidflower is reported to grow within dense semi-evergreen forests on 
mountains at 300 feet to 800 feet (91 to 244 meters) altitude (Little and Woodbury 1980). The highest 
altitude in the AFWTF is 453 feet (138 meters} at Monte Jalobra (the location of Observation Post-1 [OP-
1]). The habitat at Monte Pirata on the western side of the island is more suitable for this plant and 10 to 
12 plants have been reported as occurring there (USFWS 1989). 

• Chamaecrlsta glandu/osa var. mirabilis 

Chamaecrista glandulosa was listed as endangered in 1990 and is extremely rare within its range. This 
small legume/shrub is endemic to white silica sands along the northern coast of Puerto Rico. Once 
common, it now is restricted to one area in Dorado and one area in Vega Alta. Scattered populations are 
present along the southern shore of Laguna Tortuguero (USFWS 1994a). The sands where 
Chamaecrista glandulosa occurs on the north coast are between Vega Baja and Manatt at near sea level 
elevation. The soils belong to the Algarrobo-Corozo-Arecibo soil association, which are deep, excessively 
drained, fine sands. At Laguna Tortuguero, Chamaecrista glandulosa is found growing on almost pure 
sands, with no organic layer, and frequently in open areas. Chamaecrista glandulosa is a prostrate, 
ascending or erect shrub up to 3.3 feet (1 meter) in height. Its branches are slender, straight, and wire­
like. The leaves are alternate, evenly one-pinnate, 0.4 to 1.2 inches (1 to 3 cm) long, 0.2 to 0.4 inches 
(0.5 to 1 cm) wide, and have some scattered whitish hairs. The stipules are persistent, striate, and about 
0.8 inches (2 mm) long. The leaflets are mebranaceous. usually in 18 pairs, 0.1to0.2 in (3 to 6 mm) long 
and 0.02 to 0.06 inches (0.5 to 1.5 mm) wide. Its flowers are solitary and have a yellow corolla. Mature 
fruits (legumes) are flat and 1 to 1.6 inches (2.5 to 4 cm) long, with 12 to 15 seeds (USFWS 1994a). 

Because Chamaecrista glandu/osa var. mirabilis occurs in open, sandy areas, there could be habitat 
suitable for this plant within the LIA (see Figure 6-1 ). The predictive model (see Appendix C) shows some 
areas of high probability for this plant within the LIA. A historical record indicated that Chamaecrista 
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glandulosa had been collected near Bahia Corcho by Dr. George Proctor; however, Bahia Corcho was 
intensively surveyed in 1996 for the plant and none were found (GMI 1997). In addition, recent surveys 
conducted for this BA by GMI in 2000 along the south coast outside the LIA and along the western coast 
did not reveal any plants of this species. 

• Eugenia woodburyana 

Eugenia woodburyana, no common name, 1s a small evergreen tree in the Myrtaceae family and 1s 
endemic to southwestern Puerto Rico. There are approximately 150 individuals known from a range of 
hills (Sierra Bermeja) in the municipalities of Cabo Rojo and Lajas, and from the Guanica Commonwealth 
Forest. Eugenifi woodburyana was listed as an endangered species in 1994 (USFWS 1994, 1998) and 
has been included in the Center for Plant Conservation's Report on Rare Plants in Puerto Rico as taxa, 
which may become extinct within the next 10 years. It is also considered to be a critical plant by the 
Natural Heritage Program of the Puerto Rico ONER (USFWS 1994, 1994b). Eugenia woodburyana is 
found in subtropical dry forest zones, which are either deciduous or semi-evergreen seasonal forests 
(Puerto Rico Conservation Foundation 1999; USFWS 1998). Extensive areas of this forest type overlie 
limestone. The deciduous forest consists of tree and shrub strata in which the trees may reach 33 ft (10 
m) in height. Soils in the semi-evergreen forests retain greater moisture and the trees are somewhat taller 
(Puerto Rico Conservation Foundation 1999). Vegetation in the subtropical dry forest zone forms a 
complete ground cover, leaves are succulent, and spiny and thorny species are common. Trees are 
usually no more than 49 feet (15 meters) in height with crowns broad, spreading, and flattened. Eugenia 
woodburyana may reach 20 feet (6 meters) in height. The leaves are opposite, obovate, pilose on both 
sides, with glandular dots below, and from 0.6 to 0.8 inches (1.5 to 2 cm) long and 0.4 to 0.8 inches (1 to 
1.5 cm) wide. The calyx is 4-lobed and the petals are white. The fruit at maturity is red, 8-winged, and 0.8 
inches (2 cm) in diameter (USFWS 1998). 

It is highly unlikely that Eugenia woodburyana would occur in the Inner Range due to the lack of 
appropriate habitat. The predictive model (see Appendix C) shows that if appropriate habitat were 
present, this plant would most likely occur on steep hillsides along the southern coast and central portions 
of the Inner Range, or along the quebradas in the north. Previous surveys have determined that this plant 
is not present along the southern coastal areas. In 1996, five Eugenia woodburyana individuals were 
observed on the steep, southwest slope of Monte Pirata on the western side of the island (the highest 
altitude in the AFWTF is 453 ft [138 m] at Monte Jalobra, the location of OP-1 ). The Monte Pirata 
population was also documented again during a survey conducted during September 2000 (Wilkinson 
and Cubina 2000). Two additional Eugenia woodburyana individuals were located on the north side of 
Monte Pirata during a survey conducted by GMI on December 20, 2000. 

• Beautiful goetzea (Goetzea elegans) 

Beautiful goetzea is a small tree in the Sotanaceae (nightshade) family that occurs In moist limestone and 
moist coastal forests at 200 feet to 600 feet (61 to 183 m) attitude on the north coast of Puerto Rico. 
Beautiful goetzea was listed as an endangered species in 1985. Historically, it has been collected near 
Aguadilla, Guajataca Gorge near Quebradillas. Guajataca Forest, Cambalache Forest, and in 1883 at 
Jimenez near Rio Grande. north of the Luquillo Mountains (Little and Woodbury 1980). This plant is 
restricted to semi-evergreen forests of the subtropical moist forest zone and, until a recent Vieques 
discovery (Wilkinson and CubiM 2000). had only been documented in the hills of northern Puerto Rico. 
These karst limestone hills were about 660 ft (200 m) in elevation. The limestone karst region is 
characterized by undulating topography of low relief and some steep, rounded hills, sinkholes, caves, and 
subterranean streams. Soils are limestone-derived, poorly developed, and excessively drained. Beautiful 
goetzea occurs in semi-evergreen forests that are composed of an overstory of tree strata, with an open 
understory and sparse ground cover. Most beautiful goetzea populations (approximately 50 known 
individuals on mainland Puerto Rico) occur as relics in ravines and along fence lines. The present 
distribution of the species appears to be restricted to the rnesic sites within topographic moisture 
gradients of the limestone hills and may do best along seasonal watercourses. Beautiful goetzea reaches 
30 feet (9 meters) in height with a stem diameter of 5 inches (13 cm). It has simple. alternate, elliptic 
leaves with entire margins and a shiny dark green upper surface. Beautiful goetzea flowers and sets fruit 
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between April and August. The perfect (bisexual} funnel-shaped flowers are yellow-orange in color. The 
fruit is an orange, one-seeded berry up to 1 inch (2.5 cm) in diameter and reported to be poisonous 
(USFWS 1987). 

The only locations that beautiful goetzea would be found in the Inner Range would be along any of the 
four or five main quebradas that are located on the northern coast as determined by the predictive plant 
model (see Appendix C) and appropriate habitat. This type of habitat is not found within the LIA. Surveys 
for beautiful goetzea in the Inner Range had not been conducted at the time of this report. Beautiful 
goetzea had not previously been recorded in Vieques, but seven locations for the plants were found 
during the September 2000 surveys along the quebradas on the western end of Vieques. The number of 
individuals at each location varied from 1 to 30. Several beautiful goetzea were flowering and bearing fruit 
at the time of the survey. The plants were restricted to the terraces in the bottom of the quebradas and 
the lower slopes. Plants seem to be localized near confluences and around bends (Wilkinson and Cubina 
2000). This species appears to have always been rare and local in its distribution (Little et al. 1974). Of 
the six historical locations where beautiful goetzea has been found, only the three most recently 
discovered sites in the Guajataca/Quebradillas area are still intact; the remaining three sites have been 
extirpated since their discovery (USFWS 1987). The rarity of this species makes this discovery very 
important for the native flora of Puerto Rico. 

With the discovery of beautiful goetzea, the September 2000 survey expanded the known range of 
beautiful goetzea to Vieques and more than doubled the known population, from approximately 50 
individuals to over 130 individuals. The seven new locations occurring along three major quebradas 
represent a population of at least 80 individuals with both mature adult and juvenile plants. Mature plants 
in flower and fruit were reported from several locations. All plants were found on the western end of 
Vieques within the NASO (surveys were not conducted on the eastern end within the Inner Range) 
(Wilkinson and CubiM 2000). 

• Cobana negra (Stahlia monosperma) 

Cobana negra was listed as threatened in 1990. This medium-sized evergreen tree of the legume family 
occurs in coastal woodlands of the eastern and southern districts of Puerto Rico, on Vieques, and on 
Hispaniola (Liogier 1999). The largest known population is in southwestern Puerto Rico near Boquer6n 
and contains 23 mature trees and 35 seedlings. Cobana negra usually grows in brackish, seasonally 
flooded wetlands in association with mangroves. Its associates are ucar (Bucida buceras), black 
mangrove, white mangrove, and buttonwood. Plants are also found on pasturelands adjacent to 
mangrove forests. Nearly all of the known trees are growing at the edge of salt flats or shallow lagoons 
that are inundated during the wet season. Although cobana negra trees are usually found adjacent to 
black mangrove stands, they are limited to the drier. slightly elevated soil not occupied by mangroves 
(USFWS 1990). Cobana negra can reach 8 to 53 ft (2.4m to 16 m) in height and 1 to 1.6 ft (0.3 to 0.5 m) 
in diameter. The plant has pinnately compound, alternate leaves comprised of six to 12 opposite leaflets 
with scattered black dots or glands on the lower surface. Yellow flowers are produced between March 
and May. Fruits are approximately 0.8 inches to 1.2 inches (2 cm to 3 cm) in diameter and have a single, 
large seed surrounded by a red, fleshy covering. Seeds are normally dispersed by animals and germinate 
following burial and recession of surface water (USFWS 1995a). 

There are three known populations of cobana negra at Vieques totaling about 48 individuals. It is found 
on Vieques near Laguna Yanuel (Ensenada Honda) and Laguna Kiani, both Class I conservation zones 
(GMI 1996). The first site on the west side of the island in the conservation zone at Laguna Kiani has 
historically had one to three mature individuals of cobana negra. The trees are approximately 246 ft (75 
m) away from the road in a transitional area between salt-sand flats and thick thorn scrub. Nearby 
vegetation consisted of bastard gregre ( Ginoria rohril), mesquite, acacias, black mangrove, and 
buttonwood (GMI 1997). 

The second site consisting of approximately 18 individuals was reconfirmed at a location along the 
northwest shoreline. This population has been known about for sometime but has not been reported in 
the literature. The population occurs on the east end of a mangrove community at the edge of a dense 

6-6 August2001 



N62470-95-0-1160 
CTO 0015 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

forest in a transitional area between salt-sand flats and thick thorn scrub. It appears that these plants are 
offshoots from a mature plant that was blown down in a hurricane (probably Hugo). The plants are in 
several rows that radiate from the parent plant. No flowers or fruits were observed on any of the plants. 
The most common species near the cobana negra are Bastard gregre, mesquite, acacia trees (Acacia 
farnesiana and Acacia macracantha), black mangrove, buttonwood, and white mangrove {Wilkinson and 
Cubina 2000). 

The third population located at Yanuel Laguna in the Inner Range is represented by at least 20 
individuals. The site is in the transitional area between mangrove forest and the upland forest north of the 
Lagoon. Bastard gregre, a species associated with cobana negra around Laguna Kiani on western 
Vieques, also occurs in the upland forest of Laguna Yanuel. Other species present were buttonwood, 
mesquite, box brier, ucar, almacigo, black mampoo (Guapira fragrans), and caper tree (Capparis 
flexuosa). 

With the verification of the population along the northwest shore of Vieques in September 2000, there are 
now three confirmed cobana negra sites found on Vieques, none of which are in areas impacted by 
military operation. The total number of plants at the three locations is in excess of 48 individuals. 
However, the age structure of these populations is dominated by older individuals or by plants 
reproducing by vegetative propagation. No flowers, fruits, or young plants were observed at any of the 
three locations (Wilkinson and Cubina 2000). 

A predictive model constructed for this plant indicated only a small area of potential habitat exists within 
the LIA (see Appendix C; Figure 5). Surveys conducted by GMI in November 2000 and January 11-13, 
2001, found no plants present within the LIA. All of the potential habitat within the LIA has been searched 
on foot or by helicopter 

6.1.2 Birds 

Two federally listed species of birds are known to occur at Vieques. 

• Brown Pelican (Pelecanus occidentalis) 

The brown pelican was listed as an endangered species 1n 1970, except the U.S. Atlantic coast, Florida, 
and Alabama. Brown pelicans typically inhabit coastal waters and nest on islands. Brown pelicans breed 
on Pacific coast islands; off of Costa Rica and Panama; in the Galapagos; along the Atlantic, Gulf, and 
Caribbean coasts; in the northwestern Bahamas, Greater and Lesser Antilles, southern Veracruz, 
Yucatan Peninsula, and Belize; and along parts of the South American coast. The brown pelican's range 
includes the Pacific coast of the Americas and parts inland while it occurs casually in the interior of the 
southwestern U.S. and throughout the Atlantic, Gulf, and Caribbean coastal and insular areas (American 
Ornithologists' Union 1983). The brown pelican is usually found in shallow estuarine water and seldom 
ventures further than 20 miles (32 kilometers [km]) out to sea. This bird uses sand pits and offshore 
sandbars for daily loafing and nocturnal roost areas. Nesting commonly occurs on small coastal islands 
that provide protection from predation and that are of sufficient elevation to prevent nests from flooding. 
Pelicans generally feed on blue fry (Jenkinsia /amprotaenia), sharkmouth fry (Anchoa /yo/epis), sprat 
(Harengu/a sp.), and whalebone anchovy (Centengaulis edentulis). The adult pelican is dark gray-brown 
in color with white about the head and neck. Immature birds are gray-brown on the upper body and neck 
and have white underparts. Caribbean pelicans often have dark plumage. The brown pelican reaches a 
weight of up to 8 pounds (3.6 kilograms) and has a wingspan of over 7 feet (2.1 m) (Collazo n.d., USFWS 
1986). 

On Vieques, brown pelicans have been observed flying or roosting on rocky outcrops along the northern 
coast of the Inner Range, along much of the southern coast of Vieques, and along the western coast of 
Vieques. Traditional roosting sites include rocky outcrops near Punta Vaca and Punta Boca Quebrada 
and on pilings near Mosquito Pier. The brown pelican feeds in the waters of most of the coves and inlets 
surrounding Vieques and also in some of the larger lagoons such as the Laguna Kiani complex and 
Laguna Monte Largo (GMI 1996). A nesting colony of brown pelicans occurs on Cayo Conejo - a small 
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island located less than 0.5 mile (1 km) off the southeastern coast of Vieques just south of the LIA (Figure 
6-2). The Navy entered into an agreement with the USFWS in the early 1980s to protect this colony. The 
USFWS surveys on the colony have indicated that successful nesting is occurring (USFWS 1986). 

It is also important to note that brown pelican populations fluctuate naturally and that the reasons for 
these fluctuations are not well documented. For instance, one study noted that mean winter counts in 
Puerto Rico decreased 74 percent between the 1980s and 1990s {Collazo et al. 1998). The study pointed 
out that contaminants levels were lower in the 1990s than in the 1980s and that only minimal losses of 
roosting and nesting habitat were realized in the same period. The conclusion was that more research 
(i.e., a long-term study} is needed to determine the acceptable range of population fluctuation and the 
reasons for these fluctuations (Collazo et al. 1998). An assessment of status and summary report of 
literature was prepared by Dr. E.A. Schreiber (National Museum of Natural History, Smithsonian Institute) 
(Schreiber 1999) and is presented in Appendix G. 

• Roseate Tern (Stema dougal/iI) 

The roseate tern was listed as an endangered species in 1987 {USFWS 1993). The Virgin Islands and 
islets off southwestern Puerto Rico support the largest population of roseate terns in the tropical Atlantic 
(Raffaele et al. 1998). The roseate tern inhabits coastal waters, bays, and estuaries. It breeds along the 
Atlantic coast of North America; in the Florida Keys, Bahamas, Cuba, Jamaica, Hispaniola, Puerto Rico, 
Virgin Islands, Lesser Antilles; and on islands off Venezuela, Belize, and other parts of the Caribbean and 
the world. The roseate tern winters in the Americas along the eastern Caribbean and also in other parts of 
the Atlantic coast and the world. It migrates at sea off the Atlantic coast of North America to the Florida 
area. The roseate tern nests on sandy beaches, open bare ground, and grassy areas and under tumbled 
boulders primarily on islands. It is mostly pelagic and occurs rarely along seacoasts, bays, and estuaries 
during the nonbreeding season (American Ornithologists' Union 1983). Distinguishing characteristics of 
the roseate tern include its very long, deeply forked tail, pale gray mantle and primaries, tail extending 
well beyond wing tips when at rest, and the underside primary feather tips with little or no blackish 
coloration. The breeding adult has a black bill with some red and a black cap; the non-breeding adult has 
a blackish bill and indistinct dark marking on the shoulder and forehead. The juvenile has a dark forehead 
and crown, a blackish bill, a mottled back, and a shoulder with indistinct marks (Raffaele et al. 1998). 

The presence of the roseate tern within the Inner Range is not as well documented as the brown pelican. 
Recently, the species has been observed on a few occasions in flight over the Inner Range. The first 
nesting record for roseate terns was on Cayo Conejo in 1978 {Department of Navy 1986). Roseate terns 
were not observed during 1985 survey, but the survey was not conducted during the breeding season. 
The roseate tern has not been observed breeding, nesting, or roosting within the LIA. A USFWS biologist 
first noted the occurrence of roseate terns (two observations) on the south side of the LIA during training 
exercises in June 2000. These birds were observed from OP-1 and were flying over the east side of 
Bahia Salina del Sur. Area search surveys of coastal areas in the EMA and LIA were initiated in late July 
2000 by GMI biologist as part of the Neotropical bird surveys. One resting roseate tern was observed on 
Cayo Yallis with nine resting sandwich terns on July 31, 2000 {see Figure 6-2). Four roosting roseate 
terns were noted on Cayo Yallis on September 12, 2000 (GMI 2000b). In general, roseate terns prefer to 
nest in colonies, (Burger and Gochfeld 1988) and no such colonies have been found within the LIA 
although no specific surveys have been conducted. Recently, GMI personnel observed a group of roseate 
terns during an aerial survey in June 2001 on the east end of Punta Este. On July 5, 2001, Mr. Oscar 
Diaz and Mr. Winston Martinez (NSRR) visited the area and observed approximately 15 to 20 roseate 
terns. At least three nests, with one egg in each one, between the crevices of the rocks were recorded . 
Although nesting habitat (i.e., cays) would not be found in the Inner Range, it does exist on Cayo Conejo, 
Punta Este, and possibly Cayo Yallis (Department of Navy 1986, Schreiber 1999). 
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There are no threatened or endangered fish species listed as occurring for Puerto Rico. The jewfish 
(Epinephe/us itajara) and the Nassau grouper (Epinephe/us striatus) are candidate species and, as such, 
are not protected under the ESA. Concerns about their status indicate that these fish may warrant listing 
in the future. 

6.2.2 Sea Turtles 

Sea turtles spend nearly all of their lives in the water. Females must emerge periodically from the ocean 
to nest on beaches. Sea turtles are long-lived, slow-reproducing animals. It is generally believed that all 
sea turtle species spend the first few years of their lives in pelagic waters, occurring in driftlines and 
convergence zones (in sargassum rafts) where they find refuge and food items that accumulate in surface 
circulation features (Carr 1986, 1987). Genetic analysis of sea turtles has revealed in recent years that 
discrete, non-interbreeding stocks of sea turtles make up "worldwide extensive ranges" of the various 
species. 

Six sea turtle species have documented sightings in the Caribbean Sea. These are the loggerhead sea 
turtle (Caretta caretta), green sea turtle (Chelonia mydas), leatherback sea turtle (Dermochelys coriacea), 
olive ridley (Lepidochelys olivacea), Kemp's ridley (Lepidochelys kempil), and hawksbill sea turtle 
(Eretmoche/ys imbricata). The Kemp's ridley has been reported in the Caribbean region on one occasion. 
Four of the sea turtle species (hawksbill, green, leatherback, and loggerhead) are known to nest in the 
Caribbean. There are varying numbers of foraging hawksbills, greens, and leatherbacks present year­
round. The hawksbill nests in low density on Vieques. and the species may be found in Vieques waters 
year-round (Pritchard and Stubbs, 1982; GMI unpubl. data). The green turtle nests very rarely on 
Vieques, but immature greens are found in small numbers on turtle grass pastures around the island 
(e.g., Pritchard and Stubbs, 1982; GMI unpubl. data). The leatherback nests in small numbers on 
Vieques, but there is no evidence of the species being resident in Vieques island waters (e.g., Pritchard 
and Stubbs, 1982; GMI unpubl. data). The loggerhead is extremely rare in Vieques waters (e.g., Rainey 
1979, Pritchard and Stubbs 1982; GMI unpubl. data). Only one loggerhead individual was seen and 
identified with certainty during the 1980-81 survey (Pritchard and Stubbs 1982). The olive ridley is known 
for Puerto Rico by two individuals (Caldwell and Erdman 1969, Horta et al. 2000). The Kemp's ridley sea 
turtle was known in the Caribbean by one individual, it was captured in a tangle net near Miskito Cay, 
Nicaragua (Manzella et al. 1991 ). 

Sea turtles are illegally harvested throughout the region for meat, shell, oil, and skins and are accidentally 
captured in fishing gear. They can be impacted by oil spills and plastic debris; their nesting beaches and 
feeding grounds continue to undergo degradation (Eckert et al. 1992). 

Three species of sea turtles, the hawksbill, leatherback, and green, nest each year on Vieques beaches 
including beaches within the Inner Range. A conservation effort on Vieques was initiated in 1991 in 
conjunction with the Naval Station Roosevelt Roads, Puerto Rico. As of July 2000, over 20,000 turtles 
were hatched in the hatchery facility and released to the sea. Another 80,000 turtles were left at their 
nests and were protected and monitored over the years (Rainey 1979; Matos et al. 1992; Belardo et al. 
1993, 1994, 1995, 1996, 1997, 1998, 1999,2000). 

GMI began conducting aerial surveys for sea turtles via helicopter on 26 January 2000. GMI has 
performed 161 surveys through 26 December 2000. These surveys were intended to locate turtle tracks 
on the beaches and individuals in the waters within the Inner Range. GMI personnel observed 307 turtle 
tracks on the beaches within the Inner Range. The number of turtle tracks observed averaged 1 .9 tracks 
per survey, and ranged from a low of 0 to a high of 13 tracks per survey. The number of tracks observed 
per survey by month ranged from a low of 0 in January to a high of 88 in August (Table 6-3 and Appendix 
0). 
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January 

February 

March 

April 

May 

J~ne 

July 

August 

September 

October 

November 

December 

Total 

Table 6-3 
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Number of Sea Turtle Tracks Observed Per Survey 
I ont '" b M h. 2000 

Number of Number of Average Number of 
Survevs Conducted Tracks Observed Tracks Observed Per Survey 

3 0 0 
12 2 0.2 
12 5 0.4 
10 11 1.1 
16 41 2.6 
16 39 2.4 

10 51 5.1 
39 88 2.3 
7 35 5.0 
18 28 1.6 
4 5 1.2 
14 2 0.1 

161 307 1.8 

Helicopter and fixed-wing aircraft surveys were also conducted to collect data on turtle distribution and 
numbers around Vieques Island. One hundred sixty-one helicopter surveys conducted during January­
December 2000 yielded 520 turtle sightings. Forty-five airplane surveys conducted from September­
December 2000 yielded 483 turtle sightings (Table 6-4). The number of turtles sighted during the 
helicopter surveys was 3.99 turtles/hour with a range of O to 6.1 7 turtles/hour. During surveys with the 
airplane, 7.04-turtles/ hour were recorded, with a range of 3.2 to 11.9 turtles/hour. 

Table 6-4 
N b um f S T rtl Ob ero ea u es serve dP S er . th w urvey in e ate rs s d' v· I I d. 2000 urroun mg teQues s an '" Helicopter Surveys Fixed (High) Wing Airplane Surveys 

Number of Number of No. Turtle's Number of Number of No. Turtle's 
Month Surveys Turtles Average Surveyed Surveys Turtles Average Surveyed 

Conducted Observed Per Survey Per Hour Conducted Observed Per Survey Per Hour 
January 3 0 0.0 0.0 0 0 0 0 
February 12 14 1.2 1.24 0 0 0 0 
March 12 35 2.9 3.28 0 0 0 0 
April 10 31 3.1 3.72 0 0 0 0 

May 16 47 2.9 4.28 0 0 0 0 
June 16 54 3.4 4.83 0 0 0 0 

July 10 21 2.1 2.51 0 0 0 0 

August 39 207 5.3 6.17 0 0 0 0 

September 7 26 3.7 3.79 12 129 10.8 7.02 

October 18 60 3.3 4.15 12 235 19.6 11.9 

November 4 0 0.0 0.0 12 77 6.4 4.4 
December 15 25 1.7 2.57 9 42 4.7 3.2 

Total 161 520 3.2 3.99 45 483 ± 10.73 ±7.04 

Rainey (1979) collected similar data for Culebra and Vieques during May, June, August, and September. 
The sighting rates reported for these surveys are within the ranges reported for surveys conducted 
around Culebra (11.1 turtles/hour) and Vieques (1.2 turtles/hour). These data indicate that the number of 
turtles around Vieques may have increased since the 1978 surveys, however, to effectively compare the 
relative density of turtles around the two islands would require simultaneous aerial surveys stratified by 
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habitat type. Aerial survey sighting rates are not readily convertible to estimates of the number of turtles in 
Vieques waters. but do provide an index of the population. 

From May through December 2000, 84 aenal surveys were conducted prior to exercises to verify that the 
area was clear of T&E species (Table 6-5). The purpose of these surveys was to clear the area and 
determine whether manatees, dolphins, whales, or sea turtles were observed in the Inner Range. During 
the surveys, a total of 355 turtles were sighte<L August had the most training exercise survey effort and 
therefore the greatest total number of turtles sighted. However, September had the greatest sea turtle 
density, followed closely by August. The clearing surveys were not designed to determine abundance or 
density of sea turtles, however, using this data we calculated a density estimate (number of turtles/mile2

}. 

Assuming a transect width of 1500 feet, surveys would cover 182 acre/linear mile. Based on these 
estimates turtle densities ranged from 0.55 to 1.69 turtles/mile2

• 

Table 6-5 
Number of Sea Turtles Observed Per Survey 

0 . 2000 Cl . E . urmg ear mg xerctses 
Total Density No. of 

Month No. Turtles in Water (No. Turtles/mile2
) Surveys Conducted 

May 17 0.553 8 
June 22 0.859 8 
Aui:iust 206 1.61 38 
September 26 1.69 4 
October 59 1.00 14 
December 25 0.612 12 
Total 355 84 

Aerials surveys typically underestimate the numbers of individuals, since some sea turtles are submerged 
and therefore are not available to be seen (availability bias) and others may be present on the surface. 
but missed by observers (perception bias) (Marsh and Sinclair 1989). Sea turtles have long dive times, 
and a conservative estimate for amount of time that sea turtles spend at the water's surf ace was 
determined to be 12 percent for the SEAWOLF FEtS (Department of Navy 1998). The aerial surveys were 
typically flown at 750 ft in order to not harass manatees or other marine mammals. This herght makes 
small size classes of sea turtles difficult to detect. 

The ONER would visit nesting beaches early in the morning every other day, Monday through Friday to 
conduct surveys. ONER personnel recorded any new nests and old nests that were expected to hatch by 
the date of visitation. If a local holiday came, then employees contracted by the Navy visited the beaches 
and would pass the information to the ONER During the days exercises would occur, they did not enter 
Navy land. The Navy's contractor, as part of the daily aerial surveys, surveyed the beaches on the days 
exercises occurred. When exercises were finished, ONER personnel would resume beach visits and mark 
all new nests recorded by the Navy contractor during the aerial surveys. 

• Hawksbill Sea Turtle (Eretmochelys imbricata). 

The hawksbill sea turtle is found worldwide in tropical waters, typically occupying rocky areas, reefs, 
shallow coastal areas, lagoons or oceanic islands, and narrow creeks and passes. This turtle is seldom 
found in water deeper than 65 ft (20 m). 

The hawksbill is a small to medium-sized sea turtle; the name "hawksbill" refers to its prominent hooked 
beak. Adult hawksbill turtles average 30 to 35 inches (76 cm to 89 cm) long and weigh between 95 
pounds to 165 pounds (43 to 74 kg). Nesting females average about 34.3 inches (87 cm) 1n curved 
carapace length and can weigh up to 176.4 pounds (80 kg). The hawksbill has an elongated, oval shell, 
overlapping scutes on the carapace, a relatively small head, and flippers with two claws. Its coloration is 
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brown with numerous splashes of yellow, orange, or reddish-brown on the carapace. The plastron is 
yellowish with black spots on the intergular and postanal scales. Juveniles are black or very dark brown 
with light brown or yellow on the edge of the shell, limbs, and raised ridges on the carapace. 

Hawksbill turtles are generally associated with coral reefs or other hard substrate areas. In the Caribbean, 
the hawksbill feeds almost exclusively on sponges (e.g. , Meylan 1988). 

The NMFS has designated critical habitat for the hawksbill sea turtle - the waters extending seaward 
3.4548 miles (3 nautical miles or 5.6 km) from the mean high waterline of Culebra Island, Puerto Rico. 
Culebra is approximately 8.6 miles (13.84 km or 7.5 nautical miles) to the north of Vieques' north 
shoreline. The area around Culebra (specifically from Cayo Luis Pena to Culebra Island) is an important 
foraging ground for the hawksbill (e.g., Vicente and Carballeira 1992). 

Nesting is usually on undisturbed, deep-sand beaches in the tropics. This turtle rarely nests on Florida 
barrier islands and is found occasionally on Puerto Rico and U.S. Virgin Islands beaches. Nesting sites 
include Culebra Island. Vieques, St. Thomas, St. John, and St. Croix. The two most important nesting 
areas in the Caribbean are Mona Island on Puerto Rico and Buck Island in the U.S. Virgin Islands 
(USFWS 1992; NMFS and USFWS 1993). 

On Vieques. the hawksbill sea turtle utilizes all types of beaches for nesting but prefers those with 
vegetated areas. From 1991 to 1999, 12 to 62 nests were identified each year with a breeding population 
of 5 to 23 females. Nesting occurred on 4 to 15 different beaches on Vieques. Twelve (12} nests 
belonging to hawksbill sea turtles were identified during the nesting season in 1999. Nests were found on 
Blue. Cayo Afuera. Jalova, Jalovita, Sixto Velez, and Yellow beaches within the Inner Range. Several 
nests were found on other parts of the island on Esperanza and Punta Arenas beaches (Matos et al. 
1992; Belardo et al. 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000). The breeding population in 1999 
was estimated to be 8 hawksbill females (Belardo et al 2000). Hawksbills prefer the area of Bahia Jalova 
and Green Beach (western end) at Vieques 

• Green Sea Turtle (Chelonia mydas) 

The green sea turtle is found worldwide in temperate seas and oceans where it typically inhabits fairly 
shallow water inside reefs, bays, and inlets. The maximum estimated population of adult green sea turtles 
is 600,000 worldwide (USFWS 1992). In U.S. Atlantic waters, green sea turtles are found around the U.S. 
Virgin Islands, Puerto Rico, and the continental U.S. from Texas to Massachusetts. 

The green sea turtle is the largest hard-shelled sea turtle; adults commonly reach (39.4 inches) 100 cm in 
carapace length and 330.7 pounds (150 kg) in weight (Hirth 1997). The turtle has a heart-shaped shell 
and single-clawed flippers. The adult carapace is smooth, keelless, and light to dark brown with dark 
mottling; the plastron is whitish to light yellow. Adult heads are light brown with yellow markings. 
Hatchlings generally have a black carapace, white plastron, and white margins on the shell and limbs. 

The green sea turtle is the most common sea turtle species in the coastal waters of Puerto Rico (Rathbun 
et al. 1985). These turtles are usually attracted to shallow waters of lagoons and shoals with an 
abundance of seagrass (Carr and Caldwell 1956). Green sea turtles found in the Caribbean are 
herbivores, feeding on seagrasses, primarily Thalass;a (Bjorndal 1982). 

The NMFS has designated critical habitat for the green sea turtle - the waters extending seaward 3.4548 
miles (3 nautical miles or 5.6 km) from the mean high waterline of Culebra Island, Puerto Rico. Culebra is 
approximately 8.6 miles (13.84 km or 7.5 nautical miles) to the north of Vieques' north shoreline. 

Nesting commonly occurs on sloped open beaches with minimal disturbance. This turtle shows strong 
nesting site fidelity and prefers beaches characterized by usually rough seas with variable slopes and 
highly unstable sand. Important nesting beaches in the Caribbean are found on Mona and Culebra 
Islands (Puerto Rico); on St. Thomas, St. John, and St. Croix; and on Vieques (Lowe et al. 1990; NMFS 
and USFWS 1991b). On Vieques, green sea turtle activity appears to be confined to the eastern part of 
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the island (GMI 1996), particularly at Brava, Barco, and Blanca beaches. From 1991 to 1999, 0 to 39 
emergent nests per nesting season were counted on Vieques. During some years, nests could not be 
confirmed due to Navy activities. The population of females during these years was estimated from zero 
(0) to 12. The most Important beach area for the green sea turtle is Tortuga Beach (northeast end of 
island) (Matos et al. 1992; Belardo et al. 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000). 

• Leatherback Sea Turtle (Dermochelyes coriacea). 

The leatherback sea turtle is distributed worldwide in tropical and temperate waters and is often found 
near the edge of the continental shelf. The world's breeding population of female leatherbacks is 
estimated at 136,000 (Moler 1992). Leatherbacks have unique deep-diving abilities (Eckert et al. 1986), a 
specialized jellyfish diet (Brongersma 1972). and unique physiological properties that distinguish them 
from other sea turtles (Lutcavage et al. 1990; Paladino et al. 1990). This species is the most pelagic and 
most wide-ranging of sea turtles, undertaking extensive migrations following depth contours for hundreds, 
even thousands, of kilometers (Morreale et al. 1996; Hughes et al. 1998). The leatherback's distribution is 
not entirely oceanic. It is commonly found in relatively shallow continental shelf waters along the U.S. 
Atlantic Coast (e.g., Shoop and Kenney 1992) and northern Gulf of Mexico (e.g., Davis et al. 2000). 

The leatherback is the largest of the sea turtles, with an average curved carapace length for adult turtles 
of 5.1 ft (155 cm) and weight ranging from 440 to 1,543 lbs (200 to 700 kg) (NMFS and USFWS 1992). 
The leatherback can be distinguished by its leathery skin and by seven longitudinal ridges along the 
carapace. The carapace is triangular shape and is covered with a layer of rubbery skin. The head and 
neck are black or dark brown with a few white or yellow blotches. The paddle-hke clawless limbs are black 
with white margins and may have white spots. Hatchlings are dark brown or black with white or yellow 
carapacial keels and flipper margins. 

Leatherback nesting occurs along the eastern border of Mexico, northern border of South America , and 
along the coast of Florida, Puerto Rico, and St. Croix, U.S Virgin Islands. Leatherbacks prefer beaches 
backed with vegetation, sloped sufficiently, and close to deep and generally rough seas Sandy Point, St. 
Croix. supports the largest concentration of nesting leatherback sea turtles in the U.S. and possibly in the 
northern Caribbean (Eckert and Eckert 1983). In Culebra, Puerto Rico, there are approximately 100 nests 
found annually (USFWS 1992). On the main island of Puerto Rico, nesting occurs on several beaches but 
not in large numbers (NMFS and USFWS 1992). Pritchard and Stubbs (1982) reported 26 nests on 
Vieques during aerial surveys conducted from October 1980 to October 1981. On Vieques from 1991 to 
1999, 14 to 59 leatherback nests were found each year. The population of breeding females was 
estimated from 9 to 30 per year. Leatherbacks nested on 7 to 18 different beaches on Vieques (Matos et 
al. 1992; Belardo et al. 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000). Fifty-nine (59) nests belonging 
to leatherbacks were identified during the nesting season in 1999. Nests were found on Blue, Brava, 
Fanduca, Fosil, Jalova, Navia, Purple, Red, Salina Sur, Sun Bay, and Yellow beaches (all located within 
the EMA and/or AFWTF) (Belardo et al. 2000). The primary nesting beach area for leatherbacks is Yellow 
Beach. Long-term studies in the U.S. Virgin Islands and Puerto Rico show that females produce 5 to 7 
clutches per year and return to the same nesting beach every 2 to 3 years. Clutch size averaged 80 to 90 
yolked eggs. 

• Loggerhead Sea Turtle (Caretta caretta) 

The loggerhead sea turtle occurs worldwide in temperate waters in habitats ranging from estuaries to the 
continental shelf (Dodd 1988). An exact population estimate of loggerheads is unknown; however, current 
estimates range from 40,000 to 60,000 nests annually (NMFS and USFWS 1991a). 

The mean straight carapace length of adult southeastern U.S. loggerheads 1s approximately 3 ft (92 cm); 
the corresponding mean body mass is approximately 246.1 pounds (113 kg) (NMFS and USFWS 1991a). 
The loggerhead sea turtle has a large head with blunt jaws. The carapace and flippers are reddish-brown 
and the plastron is yellow. 
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Coral reefs, rocky places, and shipwrecks are often used as feeding areas. Juvenile and subadult 
loggerheads are omnivorous, foraging on pelagic crabs, mollusks, jellyfish, and vegetation captured at or 
near the surface (Dodd 1988; Plotkin et al. 1993). Adult loggerheads are generalist carnivores that forage 
on nearshore benthic invertebrates (Dodd 1988). 

In the western North Atlantic, there are at least four loggerhead nesting subpopulations: the Northern 
Nesting Subpopulation (North Carolina to northeast Florida, about 29° N latitude); the South Florida 
Nesting Subpopulation (29° N latitude to Naples); the Florida Panhandle Nesting Subpopulation (Eglin Air 
Force Base [AFB] and the beaches near Panama City); and the Yucatan Nesting Subpopulation (northern 
and eastern Yucatan Peninsula, Mexico) (Byles et al. 1996). Based upon the returns of tags applied at 
nesting beaches, non-nesting adult females from the South Florida Subpopulation are distributed 
throughout the Bahamas, Greater Antilles, Yucatan, eastern Gulf of Mexico, and southern Florida (Meylan 
1982). Turtles tagged in Florida have been found in the Bahamas, the Gulf of Mexico, throughout the 
Caribbean, and as far away as Europe (Moler 1992). 

Nesting typically occurs on open beaches or along narrow bays having suitable soil, often in association 
with other turtle species. Nesting of the loggerhead in the Caribbean occurs occasionally along the 
Caribbean coast of Central America {Belize, Hondorus, Nicaragua). rarely in the Lesser Antilles, and not 
known to occur in the British Virgin Islands {Eckert et al. 1992). A loggerhead nesting on Vieques would 
be extremely rare (e.g., Rainey, 1979; Pritchard and Stubbs, 1982; GMI 1996). No loggerhead turtles 
were reported to nest on Vieques from 1991 to 2000 (Matos et al. 1992; Belardo et al. 1993, 1994, 1995, 
1996, 1997, 1998, 1999, 2000). 

• Olive Ridley Sea Turtle (Lepidochelys olivacea) 

According to the ESA, as amended, nesting populations of olive ridleys along the Pacific coast of Mexico 
are listed as endangered and all others are listed as threatened. However, the NMFS intends to propose 
upgrading the Atlantic population(s) of olive ridley to endangered {NMFS and FWS 1998). The olive ridley 
is considered to be the most abundant of all the world's sea turtles. 

This is a pantropical species, occurring worldwide in tropical and warm temperate waters. The common 
range of this species is in the 20-degree isotherm (Marquez-M. 1990). Though this species is most 
common in the east Pacific, there are population(s) in the Atlantic. Extra-territorial records are known from 
Cuba, Puerto Rico and the eastern Caribbean islands (Marquez-M 1990). The olive ridley is a rare 
vagrant in Puerto Rican waters (Caldwell and Erdman 1969). 

The olive ridley is the smallest living sea turtle, with an adult carapace length usually between 60 and 70 
cm {NMFS and FWS 1998). Olive ridleys rarely weigh over 50 kg. Adults are olive or grayish green 
above, but sometimes appear reddish due to algae growing on the carapace. The underparts are 
greenish white, especially in younger specimens, becoming creamy yellow with age. The olive ridley eats 
a variety of prey, with crustaceans playing a major role (NMFS and FWS 1998, Marquez-M. 1990). 
Identified prey includes a variety of mostly benthic, but also some pelagic, prey items. 

• Kemp's Ridley Sea Turtle (Lepidoche/ys kempiJ) 

The Kemp's ridley sea turtle is classified as endangered under the ESA (USFWS and NMFS 1992). It is 
considered the most imperiled of the world's sea turtles. Currently, the nest totals exceed 3,000 per year 
(Turtle Expert Working Group 2000). There are no estimates of the total abundance of the population 
{Weber 1995). 

The Kemp's ridley primarily occurs in the North Atlantic Ocean (Marquez, M. 1994). Though this species 
is most common in the Gulf of Mexico, it is known to appear along the eastern seaboard of North America 
to Nova Scotia (Lazell 1980; Morreale et al. 1992). Previously, there had been no Kemp's ridley records 
from the Caribbean (Ross et al. 1989); however, there has been one confirmed occurrence of a captured 
Kemp's ridley in the Caribbean near Miskito Cay, Nicaragua (Manzella et al. 1991 ). It is considered rare 
for the Caribbean region. 
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There is a primary nesting beach at Rancho Nuevo, Tamaulipas, Mexico (USFWS and NMFS 1992), with 
a few additional nests in Texas, Florida, South Carolina, and North Carolina (Meylan et al. 1990; Weber 
1995; Foote and Mueller 2000). They seek open-ocean, pelagic habitats as post-hatchlings and small 
juveniles then move to benthic, near shore feeding grounds in warm waters, especially in bays and 
estuaries, as large juveniles and adults. 

The Kemp's ridley is one of the smallest living sea turtles. It has a straight carapace length of around 65 
cm; the adult carapace length is as wide as it is long (USFWS and NMFS 1992). The carapace is 
somewhat heart-shaped. and distinctly light gray. The Kemp's ridley feeds primarily on portunids and 
other crabs, but also mollusks, shrimp, fish, and plant material (Ernst et al. 1994; Marquez-M. 1994). It 
may possibly feed on shrimp fishery bycatch (Landry and Costa 1999). 

Sea turtle stranding data have been requested from the Caribbean Stranding Network and the PRDNER 
As of the report date this data has not been received. 

6.2.3 Marine Mammals 

Twenty-eight cetacean, one sirenian, and one pinniped (the hooded seal, which is considered extralimital) 
species have confirmed or possible occurrence in Puerto Rico. Until the 1950's, the Caribbean monk seal 
was present in the Caribbean, but is now considered extinct (Le Boeuf et al. 1986). Puerto Rico and the 
Virgin Islands have never been considered a locality where Caribbean monk seals were usually found 
(Mignucci-Giannoni 1989). 

Cetaceans are divided into two major suborders: Mysticeti and Odontoceti (baleen and toothed whales, 
respectively). Four of the six baleen whale species with confirmed or possible occurrence in Puerto Rico 
are listed as endangered. Of the 22 toothed whale species with confirmed or possible occurrence in 
Puerto Rico, only the sperm whale is listed as endangered. The only member of the Order Sirenia found 
in Puerto Rico is the endangered West Indian manatee. 

The waters of the northeastern Caribbean are calving grounds for some cetacean species, while other 
species utilize these waters year-round for feeding and reproduction. There is a relationship between 
cetacean distribution and bottom topography in some areas (e.g., Kenney and Winn 1987; Davis et al. 
1998). Complex sea floor relief appears to enhance food availability. Cetacean distribution in many areas 
is related to the presence of hydrographic features, in particular, upwelling events, which serve to 
concentrate zooplankton and micronekton biomass, indicating richer concentrations of cetacean prey 
(e.g., Biggs et al. 2000). Hydrographic features are dynamic; therefore cetaceans occurring off the 
continental shelf or away from the shelf break will also have a dynamic distribution. Species that typically 
occur on the shelf, are outside of the major influence of eddies. Cetacean distribution off Puerto Rico and 
the Virgin Islands is highly correlated to the area's bathymetric relief (Mignucci-Giannoni 1998). Most 
cetacean species in this area are sighted during the winter and early spring, with the increase in sightings 
beginning in December, peaking in February, and gradually decreasing in March and April, with few 
sightings from May through November (Mignucci-Giannoni 1998). Mignucci-Giannoni (1998) noted that 
the seasonality of toothed whales coincides with the known spawning, inshore movements of octopus in 
Puerto Rico. 

Aerial surveys conducted by GMI in the Inner Range from January through December 2000 have found 
cetaceans in or near the Inner Range (Figure 6-3). In March 2000, there were two sightings of humpback 
whales: one on the north side of Vieques within the Inner Range, the other just outside the Inner Range 
on the south side of the island. A sighting was made of a sperm whale cow/calf pair outside the Inner 
Range towards the southeast tip of Vieques in November 2000. One other whale sighting (unidentified 
species) occurred outside the Inner Range, towards the northeastern tip of Vieques in September 2000. 
Sighting data provided by the Navy (Figure 6-4; Appendix E) suggests that cetacean sightings occur 
predominately in February and March, the months during which humpback whales would be expected to 
be seen in the area. The Navy sighting information provided, however, suggests sightings closer into land 
than those made by qualified observers on aerial surveys conducted by GMI. A listing of marine mammal 
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strandings for Puerto Rico and the U.S. Virgin Islands is presented in Appendix F; marine mammal 
stranding occurring on Vieques Island appears in Table 6-6. 

Table 6-6 
M . M arme am ma IS d' tran mQs on V1eQues Island 

NO. CATALOG 
DATE SPECIES ANIMALS LOCATION NO. COMMENTS 
1950 Z. cavirostris 1+ El Cai'i6n. Playa NEPST012 Herd stranding 

del Cotti 
1976 T. manatus 1 Punta Boca Quebrada NEPST090 Capture 
1991 G. griseus 1 Plava Monte Santo NEPST173 Chronic heart failure 
1992 Z cawostris 1 Cayo Veldiares NEPST195 Undetermined cause of death 

(Puerto Ferro) 
1996 P. macrocephalus 1 Punta Este NEPST498 Undetermined cause of death 
1998 Z. cavirostris 1 Cayo Jalova, NEPST531 

EL Lim6n Undetermined cause of death 
1999 T. manatus 1 Puerto Ferro NEPST578 Undetermined cause of death 
2000 T. truncatus 1 Isabel Sequnda NEPST613 Deoendent calf 
2000 Z. cavirostris 1 Morropouse NEPST601 Undetermined cause of death 
2000 T. truncatus 1 Playa Grande NEPST603 Undetermined cause of death 

Previous research efforts around Vieques have documented manatee sightings to be concentrated at the 
western end of the island (e.g., Magar 1979; Rathbun et al. 1985; Reid and Kruer 1998). Recent work has 
suggested that the southern shore may be used by more manatees than previously thought (Reid et al. 
1993; Reid and Kruer 1998; GMI, unpubl. data). Puerto Ferro and Ensenada Honda have had the greater 
concentrations of manatees on the southern shore of Vieques. Locations around Vieques Island of 
manatees tagged by the Sirenia Project (1992-1995) are found in Figure 6-5. GMI made 60 sightings, for 
a total of 76 manatees, during aerial surveys of Vieques (Figure 6-6). A sighting is defined as the 
observation of 1 or more manatees at a location, with a single GPS coordinate position taken for the 
individual or group. More survey effort was dedicated to the eastern end of Vieques, in and around Inner 
Range. Twenty-four of the sightings occurred to the east of the Navy area boundary; 36 occurred on the 
western end of Vieques. Group sizes ranged from 1-5 individuals, with 5 individuals in a group observed 
twice during a single day (October 13,2000) in Puerto Ferro. On only two occasions was a calf observed 
in a group. To date, during surveys conducted by GMI, manatees have been observed on only three 
occasions adjacent to the LIA. On August 5, 7, and 8, 2000, during surveys conducted prior to training 
activities, a manatee was observed near Bahia Salina del Sur. In accordance with established exercise 
restrictions, targets were used that were over 1000 yards from the reported location of the manatee. On 
August 15, 2000, another possible observation of a manatee was made. but the sighting could not be 
confirmed. Manatees have never been sighted on the northeastern shore of Vieques in the area of the 
Inner Range. 

6.2.3.1 Endangered Marine Mammal Species 

There are four baleen (blue, fin , sei, and humpback) whale, one toothed (sperm) whale, and one sirenian 
(West Indian manatee) species with occurrence in the Caribbean that are listed as endangered. The West 
Indian manatee and humpback whale are common in the Caribbean, while the others are considered 
uncommon. 

• Baleen Whales 

• Blue Whale 

The blue whale is the largest animal known. Like all rorquals, the blue whale is slender and streamlined. 
The blue whale feeds almost exclusively on zooplankton via a combination of gulping and lunge feeding 
in areas of heavy prey concentration (Yochem and Leatherwood 1985). The blue whale occurs in all 
major oceans of the world; some blue whales are resident, some are migratory (Jefferson et al. 1993; 
NMFS 1998). Those that migrate move poleward to feeding grounds in spring and summer, after 
wintering in subtropical ahd tropical waters (Yochem and Leatherwood 1985). The only Caribbean record 
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for a blue whale ls from San Cristobal, the northern entrance to the Panama Canal, in 1922 (Harmer 
1923). Thus, there appears to be little justification for considering the blue whale to be a regular inhabitant 
of the Caribbean. 

• Fin Whale 

The fin whale is the second largest whale species, by length. The fin whale has unusual head coloration; 
it is markedly asymmetric with the right lower jaw being largely white in contrast to the rest of the head, 
which is dark. Fin whales are active lunge feeders, taking small invertebrates, schooling fishes, and squid 
(Jefferson et al. 1993). Fin whales have a worldwide distribution and are most commonly sighted where 
deep water approaches the coast (Jefferson et al. 1993). The fin whale makes regular seasonal 
migrations between temperate waters, where 1t mates and calves, and the more polar feeding grounds 
occupied in the summer months. Acoustic recordings from passive-listening hydrophone arrays indicate a 
southward "flow pattern" in the fall from the Labrador-Newfoundland region, south past Bermuda, and into 
the West Indies (Clark 1995). There are at least two stocks in the western North Atlantic, one centered in 
Nova Scotia and New England waters and the other in Newfoundland waters (Reeves et al. 1998). 
National Marine Fisheries Service recognizes a single stock of fin whales in U.S. waters of the western 
North Atlantic (Waring et al. 1997). 

Fin/sei whales in Puerto Rico have only been observed north of Isla de Mona and south of Cayo Ratones 
in Salinas. Most sightings have been from the Virgin Islands, equally distributed in the shelf, near shelf 
edge and offshore waters. in areas of low sea floor relief The majority of sightings have been from the 
winter or early spring and from the Virgin Islands. 

• Sei Whale 

The sei whale is a medium-sized rorqual. Sei whales skim copepods and other small prey types, rather 
than lunging and gulping like other rorquals (Gambell 1985). Sei whales are open ocean whales, not often 
seen close to shore (Jefferson et al 1993). They occur from the tropics to polar zones, but are more 
restricted to mid-latitude temperate zones than are other rorquals (Jefferson et al. 1993). Pole-ward 
summer feeding migrations occur. and sei whales generally winter in warm temperate or subtropical 
waters. Se1 whales are not common anywhere in U.S. Atlantic waters (Reeves et at. 1998). The 
southernmost confirmed records are strandings along the northern Gulf of Mexico and in the Greater 
Antilles (Mead 1977). 

• Humpback Whale 

The humpback whale is more robust in body than other balaenopterids. They have rounded heads and 
extremely long flippers that are often all or partly white. They occur in all oceans, feeding in higher 
latitudes dunng spring, summer, and autumn. and migrating to a winter range over shallow tropical banks, 
where they calve and presumably conceive (Jefferson et al. 1993) Humpbacks are adaptable lunge 
feeders, using a variety of techniques to help concentrate krill and small schooling fish for easier feeding 
(Winn and Reichley 1985; Clapham and Mead 1999). It is generally believed that humpbacks do not feed 
while on their calving grounds. though feeding behaviors have been observed (Mignucci-Giannoni 1989). 

During summer, there are six geographically distinct humpback whale feeding aggregations occurring 
between latitudes 42° N and 78° N. Humpback whales from all feeding areas mate and calve in the winter 
(November through May with the peak being February through March) primarily in the West Indies, 
although some animals have been reported in the feeding regions during winter (e.g., Swingle et al. 
1993). At least 7,100 whales from the North Atlantic population of 9,300-12,100 humpback whales are 
estimated to inhabit Caribbean breeding areas during winter (Smith et al. 1999). 

Whaling data indicate that the eastern and southern Caribbean Sea formerly supported a large-scale 
fishery for humpback whales (e.g., Price 1985). Dunng Feb-March 2000, acoustic detections of singing 
humpback whales in the eastern and southern Caribbean Sea formed the basis of a preliminary estimate 
of the relative abundance of humpback whales in the islands and coastal areas surveyed to be 116 
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whales in February and 123 in March (Swartz et al. 2000). Results of that survey suggest that the 
abundance of humpbacks in the eastern and southern Caribbean Sea is lower than it was during the 191

h 

century. Observed dens1t1es were one or two orders of magnitude lower than those recorded from the 
primary wintering areas in the eastern Greater Antilles. In the West Indies, the maiority of whales are 
found in the waters of the Dominican Republic, notably on Silver Bank, on Navidad Bank, and in Samana 
Bay (NMFS 1991 ). Humpback whales are also found at much lower densities throughout the remainder of 
the Antillean arc, from Puerto Rico (Mona Passage) to the coast of Venezuela (e.g., Winn et al. 1975; 
Mattila and Clapham 1989). Mignucc1-Giannoni (1998) observed two major areas of humpback whale 
concentration: one along the northwestern coast of Puerto Rico, and the second widely spread around 
the northern Virgin Islands. Humpbacks are sporadically seen between St. Thomas and St. Croix, off St. 
Croix itself, and on the southern coast of Puerto Rico. Humpbacks were also reported near Isla de Mona, 
Isla Desecheo, and along the north coast of Puerto Rico, at times close to San Juan and Arecibo. Off the 
northwestern coast of Puerto Rico, humpbacks aggregated more often in two areas: off Punta Higuera in 
Rincon, and off Punta Agujereada (near Punta Borinquen) in Aguadilla. The only United States-controlled 
portions of the breeding range are along the northwest coast of Puerto Rico, including Punta Agujereada 
and nearby Punta Higuera and in the Virgin Islands (NMFS 1991 ). Females with calves and other whales 
exhibiting behaviors associated with mating occur along the northwest coast of Puerto Rico. Humpback 
whales have been sighted off Vieques Island, e.g .. between Culebra and Vieques (e.g., Erdman et al. 
1973). Stevick et al. (1999) reported photographic matches of an individual in Puerto Rico and Dominica. 
demonstrating an exchange between the eastern Caribbean and more northerly breeding area in the 
Greater Antilles This supports the hypothesis that humpbacks wintering in the West Indies belong to a 
single population that distributes itself throughout the region during the winter. 

Humpback whales in the Caribbean are strongly associated with banks and other shallow waters with low 
sea floor relief (e.g., Mignucci-Giannoni 1998). Roden and Mullin (in press) noted, however, that 
humpback whales were also sighted in very deep water (water depth of all sightings averaged 2.877 m). 
There are nine stranding records for this species for Puerto Rico (Mignucci-Giannoni et al. 1999). The 
northwest and west coast of Puerto Rico have most of the strandings (Mignucci-Giannoni 1996). 

• Toothed Whale 

• Sperm Whale 

The sperm whale is the largest toothed whale Sperm whales are distributed from the tropics to the pack­
ice edges in both hemispheres. although generally only large males venture to the extreme northern and 
southern portions of their range (Jefferson et al. 1993). As a group, sperm whales seem to prefer certain 
areas within each major ocean basin, which historically have been termed "grounds" (Rice 1989). As 
deep divers. sperm whales tend to inhabit oceanic waters, but they do come close to shore where 
submarine canyons or other physical features bring deep water near the coast (Jefferson et al. 1993). 
Mesoscale patterns In the biological and physical environment are important in regulating sperm whale 
habitat usage (Griffin 1999; Biggs et al. 2000). 

Sperm whales are widely distributed in the Caribbean and are common in the deep water passages 
between the islands and along continental slopes (Taruski and Winn 1976; Watkins and Moore 1982). In 
the Puerto RicoNirgin Islands area, sperm whales were observed 64 percent of the time near the shelf 
edge, in areas of high bottom relief (Mignucci-Giannoni 1998). Sperm whales have been sighted off 
Vieques Island (Erdman et al. 1973; Mignucci-Giannoni 1998). Recently, sperm whales were sighted near 
Vieques during the winters of 1995 and 1996 during NMFS Caribbean surveys (NMFS 1995; Swartz and 
Burks 2000) and in the Outer Range in 2000 (GMI unpubl. data). There is only one record of a sperm 
whale stranding on Vieques, which occurred in 1996, which occurred on Vieques (Caribbean Stranding 
Network unpubl. data). 

Despite the fact that recorded sightings and acoustical contacts would indicate that sperm whales appear 
to be more common during the fall (OcVNov) and winter/spring (as early as mid-Jan and rarely in May) 
(Erdman et al. 1973; Watkins and Moore 1982; Watkins et al. 1985), a review of stranding records 
actually suggests a year-round presence of this species (Mignucci-Giannoni 1996). There are a total of 13 
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reported strandings of sperm whales for 1867 through 1995 for Puerto Rico and the Virgin Islands 
(Mignucci-Giannoni et al. 1999a}. 

Large mesopelagic squid are the primary diet of sperm whales; other cephalopods, demersal fishes, and 
occasionally benthic invertebrates may also be eaten (Rice 1989; Clarke 1996). Stomach content 
analyses of sperm whales stranded in Puerto Rico revealed beaks of unidentified squid species 
(Mignucci-Giannoni 1996 ). 

• Sirenian 

• West Indian Manatee 

The West Indian manatee is the most endangered of the marine mammals of Puerto Rico. There are less 
than an estimated 200 manatees in the Puerto Rico area (Mignucci-Giannoni, pers. comm. 2000). This 
species accounts for 44 percent of all marine mammal-stranding records in Puerto Rico since 1980 
(Mignucci-Giannoni 1996). Two subspecies of the West Indian manatee have been proposed: the Florida 
manatee and the Antillean manatee (Domning and Hayek 1986). The Antillean manatee is found 
throughout the West Indies, along the Caribbean coasts of Mexico and Central America, and along the 
Atlantic coast of South America to central Brazil (Lefebvre et al. 1989). A recent study of mtDNA lineages 
for the West Indian manatee is not concordant with previous subspecies designations; it instead shows 
three distinctive lineages for this species (Garcia-Rodriguez et al. 1998}. 

Shallow coastal areas, shelter from oceanic wave action, and availability of vegetation and freshwater are 
important elements of manatee habitat (Lefebvre et al. 1989). Manatees can exist for some time without 
freshwater, but it is believed that they must have access to freshwater periodically to survive. Distribution 
of the manatee ls limited to low-energy, inshore habitats supporting the growth of seagrasses. Manatees 
are herbivores that feed opportunistically on a wide variety of submerged, floating, and emergent 
vegetation (USDOI, USFWS 1995b}. The diet of the manatee in Puerto Rico appears to consist of turtle 
grass (Thalassia testudinum), shoal grass (Ha/odu/e sp.), and manatee grass (Syringodium filiforme), with 
occasional use of mangrove and accidental ingestion of green alga (Ulva lactuca and Caulerpa prolifera) 
and hydroids (Mignucci-Giannoni and Beck 1998). Manatees in Puerto Rico often fed on T. testudinum 
due to its abundance. However, manatees exhibit selective feeding by returning to specific sites with 
abundant H. wrightii (Lefebvre et al. 2000). They also appeared to feed selectively on T. testudinum 
shoots associated with clumps of the calcareous alga Halimeda opuntia. Diaz et al. (1992) suggested that 
even though seagrass biomass appears to be higher in Vieques than NSRR, the habitat of Vieques may 
not be as attractive to manatees due to the paucity of fresh water sources. 

As in other areas of the Caribbean, manatee distribution in Puerto Rico is not uniform. Areas of 
importance to manatees contain extensive seagrass beds, relatively calm waters, and freshwater sources 
for drinking (river mouths, sewage treatment plant outfalls. and storm-drain discharges). Manatees in 
Puerto Rico inhabit nearshore marine and estuarine areas, with the highest abundance on the east (in 
association with Naval Station Roosevelt Roads [NSRR]) and south shores of the island (Powell et al. 
1981; Rathbun and Possardt. 1986). Manatees congregate in coves along the southern shore of NSRR, 
feeding on the sea grass beds and drinking fresh water from the outfall of Capehart Sewage Treatment 
Plant (Rathbun et al. 1986; Reid et al. 1993). This military installation may provide a sanctuary for Puerto 
Rico's small manatee population, due to human activities being restricted in this area (Rathbun et al. 
1985; Reid et al. 1993). Other known drinking sites include the mouth of the Rio Humacao, Rio Blanco, 
Rio Guanajibo, and Anton Ruiz (Reid 1995). In the area of NSRR, manatees have been sighted feeding 
in Pelican Cove and Ensenada Honda (Rathbun et al. 1986; Freeman and Quintero 1990). There is high 
use by manatees of seagrass beds in Bahia Algodones, west of Roosevelt Roads (Reid et al. 1993). 
Although seagrass beds extend offshore and to depth >20 meters, most manatee feeding areas are close 
to shore and in shallow water (Lefebvre et al. 2000). 

The distribution of manatee strandings in Puerto Rico resembles the distribution of live sightings of this 
species based on aerial surveys (Mignucci-Giannoni et al. 2000). The north, northeast and south coasts 
of Puerto Rico have the highest stranding numbers of manatees (Mignucci-Giannoni 1996; Mignucci-
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Giannoni et al. 2000). Most manatee deaths in Puerto Rico can be attributed to anthropogenic causes. 
Rathbun et al. (1986) suggested that the principal source of human-related manatee mortality in Puerto 
Rico is from entanglement in gillnets. More recently, however. it has been determined that most human­
related manatee deaths are due to watercraft (included both power boats and jet skis) collisions 
(Mignucci-Giannoni et al. 2000). 

From April 1992 to May 1996, the Sirenia Project and the Navy cooperated on a project to radio track 
manatees in the vicinity of the NSRR. Satellite and radio-tracking data has shown that there are 
manatees making directed long-distance movements between eastern Puerto Rico and Vieques (e.g., 
Reid et al. 1993; Deutsch et al. 1998; Reid and Kruer 1998). The area on the northwest coast ofVieques 
Island, to the west of Mosquito Pier, is well-known to be used for feeding and resting by manatees (e.g., 
Magar 1978; Rathbun et al. 1985; Reid and Kruer 1998). The width of the seagrass bed (mixed Tha/assia 
and Syringodium) on the northwest end of Vieques is greater than that of any other grass bed on Vieques 
(Magor 1978). Magar (1978) noted that sightings were concentrated in the lee of Mosquito Pier and off 
the mouth of Laguna Kiani on Vieques. It should be noted that one manatee was observed bottom resting 
offshore of Bahia Mosquito in 1 O meters of water; deeper water than many manatees typically have been 
observed to use (Reid and Kruer 1998). Seagrass habitat assessments for Vieques were conducted by 
Magar (1978) and Diaz et al. (1992). In September 1995, the Sirenia Project and the Navy cooperated to 
map the nearshore benthic habitats along the eastern coast of Puerto Rico at NSRR (Reid and Kruer 
1998). 

Manatees also use areas along the southern shore of Vieques (Reid et al. 1993). A mating group was 
observed off Punta Conejo. suggesting that the south coast may be used by more manatees than 
previously thought. One radio-tagged manatee traveled east as far as Ensenada Honda (Reid and Kruer 
1998; Reid 1993, 1994, 1995, 1996). 

From September 2000 through February 2001, 51 aerial surveys using fixed wing aircraft recorded the 
locations and numbers of manatees sighted around Vieques (Table 6-7) For a discussion of methods and 
results refer to Appendix D. During 72.27 hours of aerial surveys, 33 manatees were sighted, for a mean 
number of 0.46 manatees sighted per flight hour. These numbers are not comparable to Rathbun et al 
(1985), who combined manatee sightings at NSRR and Vieques. 

Table 6-7 
Fixed Wing Aeria IM S anatee urve1• f 200 or 0 

SURVEY NO.OF NO.OF SURVEY NO.OF NO.OF 
DATE HOURS MANATEES DATE HOURS MANATEES 

Seotember November 
9 3.72 0 3 4.57 1 
16 3.85 0 10 3.76 3 
22 3.89 3 17 3.82 0 
29 4.81 0 22 3.89 0 

October December 
6 4.35 2 2 3.84 0 
13 4.23 13 15 3.76 0 
20 3.94 5 22 3.91 1 
27 4.10 4 February 

2001 
16 4.30 1 
23 3.15 0 

Source: GMI 2001 (Appendix D) 

To date during GMI surveys, manatees have been observed on only three occasions adjacent to the LIA. 
On August 5, 7, and 8, 2000, during surveys conducted prior to training activities, a manatee was 
observed near Bahia Salina del Sur. In accordance with established exercise restrictions, targets were 
used that were over 1000 yards from the reported location of the manatee. On August 15, 2000, another 
possible observation of a manatee was made, but the sighting could not be confirmed. 
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7.0 DETERMINATION OF IMPACTS TO FEDERALLY LISTED SPECIES INCLUDING 
INFORMATION ON "NO EFFECTS" OR "MAY AFFECT" STATUS OF PROJECTS ON 
FEDERALLY LISTED SPECIES 

This BA has been prepared in the context of a significant record of consultation for military training 
activities at the Inner Range. After decades of naval training at the Inner Range, federally listed species 
have continued to thrive and newly listed plant species have been identified. 

Naval training at Vieques began in post World War II years. The training was expanded and increased in 
the mid/late 1970's. In the late 1970's, the Navy, FWS and NMFS began ESA Section 7 consultations for 
use of the Range. Relying in part on the Navy's 1980 DEIS for use of the Range, the FWS and NMFS 
issued Biological Opinions (BO's) in 1980 and 1982, respectively. 

Naval training continued through the next decades. In August 1999, the Navy reinitiated infonnal 
consultations to determine the continued viability of the original BO's. The Navy determined the BO's 
needed to be updated and the Navy reinitiated formal consultations in November 1999. For a period prior 
to this decision and while the Navy conducted studies and gathered literature to support this BA for the 
reinitialization of formal consultation and continued use of Vieques, the Navy sought informal 
consultations for individual training activities. The Navy determined and NMFS concurred that several 
individual exercises over the approximate year time period were not likely to adversely affect any listed 
species or their habitat, contingent on stated mitigation measures. 

The FWS similarly concurred on early exercises in this period, but in July 2000 the FWS determined that 
the Navy's training at the Range through December 2001, subject to express mitigation, would not 
jeopardize any listed species and issued a BO for the stated period. 

Throughout the decades of the Navy's use of the Inner Range, the Navy has no recorded documentation 
or of any correlation between naval activities and adverse impacts on federally listed species. The Navy 
has implemented numerous programs to enhance the protection of listed species on the Inner Range. 
The continued presence and increasing numbers of new and existing listed species would indicate the 
Navy's use and management of the Range provides a refuge for the species from encroachment of 
myriad human activities. 

7 .1 TERRESTRIAL SPECIES 

7 .1 .1 Plants 

No effects are anticipated to occur to listed plant species since none have been found in the LIA, nor are 
any expected to occur there based on surveys and predictive models. Listed species found in the 
remainder of the AFWTF and EMA are within conservation zones, which are off-limit to training activities. 

Five species of plants listed as either federally threatened or endangered are known or suspected to 
occur on Vieques. Of these, only one species (cobana negra) has been confirmed to exist within the 
EMA. One species (beautiful goetzea) is likely to occur in the quebradas, and one species (Chamaecrista 
g/andulosa) could occur in the LIA, but it is not likely. The remaining two species (Thomas' lidflower and 
Eugenia woodburyana) would not likely be found on the Inner Range because they usually occur on 
mountains at higher altitudes in dense vegetation, and favorable habitat does not exist on the eastern end 
of the island. 

Factors that could affect these plant species include direct impact from non-explosive bombing, hits from 
stray rounds, fires, road maintenance, changes in drainage patterns, range refurbishment and 
maintenance, or events that could accelerate erosion within the Inner Range. The only plant that could 
occur in the LIA is Chamaecrista glandulosa. However, this species has not been found elsewhere on the 
island, and it is highly unlikely that it occurs in the LIA. Therefore, no significant negative effects are 
predicted due to these factors in the LIA. Road maintenance, and drainage/erosion factors could affect 
beautiful goetzea and cobana negra and are discussed below. 
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There may be suitable habitat for beautiful goetzea in the quebradas along the north coast of the EMA 
(see Appendix C; Figure 4); however, these quebradas have not been surveyed for goetzea. If goetzea 
are present in the quebradas, they could be affected by road maintenance, changes in drainage patterns, 
or events that accelerate erosion in the quebradas. As long as activities are not conducted within the 
quebrada streambed, next to the streambed, or upstream, adverse effects are not anticipated to occur 
(the quebradas are not in an area that would be affected by non-explosive bombing or stray rounds). 
Since quebradas are within Class II conservation zones limited military activities are permitted (GMI 
1996). 

Cobana negra is the only endangered/threatened plant confirmed to be located within the EMA. There is 
a small population of 20 plus cobana negra individuals at Yanuel Lagoon on the southern coast. Recent 
surveys of the LIA have not found any additional plants. All individuals are located within a Class I 
conservation zone. No effects are anticipated to occur as a result of the exclusion of Naval training 
activities in Class I conservation zones. No effects are anticipated to occur to Thomas' lidflower or 
Eugenia woodburyana since they do not likely exist within the AFWTF. In conclusion, no significant 
effects to threatened or endangered plants are anticipated. 

7.1.2 Birds 

Two listed bird species are known to occur on and near the Inner Range, brown pelican and roseate tern 
(see Chapter 6). The potential adverse impacts that may occur to birds would likely result from startle 
responses to noise generated during military training activities. Impacts resulting from the proposed 
training are detailed in the two subsections below. 

7.1 .2.1 Brown pelican 

No significant effects are anticipated to occur to the Brown Pelican population at Cayo Conejo given the 
mitigation measures that would be employed during the proposed training. 

The brown pelican colony on Cayo Conejo has been exposed to noise and activity from naval training for 
almost 50 years. Schreiber {1999) reviewed existing data on the responses of brown pelicans to over 
flight noise on Cayo Conejo and concluded that "The 500 foot flight limit over Cayo Conejo that was in 
effect during 1978 must have provided adequate protection for the pelicans since they had been nesting 
there successfully for years, and since some flights were taking place that were below that limit". In a 
1978 report by Sorrie, disturbance to seabirds was discussed. In particular, Sorrie stated, ~ordnance and 
craters were found on Cayo Conejo .. . yet exploding a 1 ,000 bomb on 16 June in the target area did not 
flush the pelicans (information from W. Reagan). On 1 June a low-flying helicopter caused the pelicans to 
fly off their nests, circle once and return, whereas two human visitors to the island's rocky shore caused 
the pelicans to stay off the nests (exposing the eggs to full sun) until the visitors left." Presumably, Sorrie 
is speaking of his visit to the island (May 16 - June 6, 1978) while he and W. Reagan counted birds from 
the "edges of the colony". He estimated a total of 40-50 nests on Cayo Conejo (Sorrie 1978). 

Flight restrictions over Cayo Conejo have always put more restrictive limits on helicopters than on fixed 
wing aircraft. This is most likely based on the belief that helicopters are more disruptive to nesting and 
foraging birds than fixed wing aircraft. During a study of the effects of helicopter censuses on wading bird 
colonies in Florida (Kushlan 1979}, observers watched the behavior of birds and considered it a drastic 
disturbance if a bird left its nest and failed to return within 5 minutes. Lesser reactions consisted of 
behaviors such as looking up, standing up, or walking or flying from the nest but returning within 5 
minutes. In all tests, no bird that left its nest failed to return within 5 minutes. The conclusion was that 
neither fixed-wing aircraft nor helicopters flying at altitudes as low as 60 m had any adverse affect on the 
birds. Of the 220 recorded observations of wading birds, in 90% of the observations the birds either 
showed no reaction or merely looked up. During the study, qualitative observations were made on other 
bird species including brown pelicans nesting on bushes. Observations of these birds determined that 
they did not show any disturbance from helicopters. Even when nesting birds abandoned their nests for a 
short time in response to aircraft, predation did not occur to the nests (Kushlan 1979). 
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Black et al. (1983. 1984) reported that the response by brown pelicans to F-16 overflights at 420 knots at 
500 feet AGL consisted of no response, a look upwards, or changed position (to an alert posture) and no 
productivity limiting responses were observed F-16 overflights did not result in any differences in adult 
attendance, aggressive interactions. or chick feeding. Black also stated that in a report from a former 
sanctuary warden at the National Audubon Society's Tampa Bay Sanctuary, reactions from breeding 
birds to military craft above 500 feet were limited to head movements. In another report assessed by 
Black, results at the same sanctuary in different years indicated that aircraft were usually at 1000 to 2000 
feet and some suspected to be as low as 500 feet still caused no reactions in the birds. In addition, the 
population of breeding brown pelicans continued to increase from 500 pairs in 1976-1978 up to 650-700 
breeding pairs in 1980-1981. 

Recently, observations conducted from OP-1 by three different biologists support Schreiber's (1999) 
conclusions (see Appendix G). 

Observations by a GMI biologist (Manuel Figueroa-Pagan) on August 3, 2000 from 0645 to 1700 hours 
reported no startle response during helicopter and fixed wing aircraft over-flights (Appendix G). He 
observed 35 to 80 pelicans present on Cayo Conejo or in the immediate area. Routine foraging behavior 
and flights occurred around Cayo Conejo and across the LIA during operations. 

A Navy biologist (Oscar Diaz) noted a similar finding during exercises on August 17, 2000 (Diaz Memo, 
Appendix G). According to the report, the pelicans seemed accustomed to the noise and continued their 
activities, including foraging and feeding chicks. The biologist noted 60 birds, 10 of them being chicks. No 
observations were made during the training (i.e., NSFS) that indicated any response to the gunfire. The 
biologist discussed the findings with Dr. Jaime Collazo, whose dissertation included work on the brown 
pelicans at Cayo Conejo. Dr. Collazo stated that he was not surprised about the observations and stated 
that pelicans and other seabirds seem to be tolerant of noise levels that would be annoying to humans 
and that as long as their breeding grounds are not negatively impacted by intrusive human presence, the 
species would be safe. 

The Navy, acting on a request by the USFWS, conducted a two-day study on behavioral responses of the 
Brown Pelican to noise generated during a JTFEX on October 15 and 16, 2000 (GMI 2000a) (Appendix 
G). The study, conducted by a GMI biologist (Ross Rasmussen) involved observations of the birds on 
Cayo Conejo over the first two days of the exercise and included observations during four types of 
training: ship-to-shore bombardment, helicopter flights, land-to-land artillery and mortar fire, and air-to­
ground bombardment. All activities were carried out using non-explosive ordnance only, under similar 
restrictions to those that would be used for the proposed training activities. The biologist noted a 
maximum of 41 adult birds and 19 young (chicks}. The result of the study was that the training activities 
did not appear to disturb parental responsibilities (feeding chicks), resting, or roosting of the adult 
pelicans. Young pelicans appeared to exhibit a short (1 to 2 minute) startle response, consisting of wing 
flapping, at the initiation of training on October 151

h. However, at the initiation of training on the second 
day (October 16), the young pelicans did not exhibit any startle response. 

Recently, a five-day study was conducted of behavioral responses of the Brown Pelican to noise 
generated during a JTFEX on June 25-29, 2001 (GMI 2001) (Appendix G). The study, conducted by a 
GMI biologist (Manuel Figueroa-Pagan) involved observations of the birds on Cayo Conejo over five days 
of the exercise and included observations during four types of training: ship-to-shore bombardment, 
helicopter flights, land-to-land artillery and mortar fire, and air-to-ground bombardment. All activities were 
carried out using non-explosive ordnance only, under similar restrictions to those that would be used for 
the proposed training activities. The biologist noted a maximum of 32 adult birds and 2 young (chicks). 
The result of the study was that the training activities did not appear to disturb resting, roosting, or 
breeding (copulation) of the adult pelicans. Young pelicans appeared to exhibit a short (1 to 2 minute) 
startle response, consisting of wing flapping, at the initiation of training. These observations are 
consistent with those previously observed by other biologists. 

Based on the original 1980 biological opinion, the approved minimum was 500 feet for fixed wing aircraft 
and 1,500 feet for helicopters. These mitigation measures will continue to be enforced for the brown 
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pelican colony on Cayo Conejo. These measures include: (1) under no circumstances will fixed-wing 
aircraft be permitted below 500 feet or helicopters be permitted below 1,500 feet AGL over or within a 
1,000-foot radius of Cayo Conejo, and (2) surveys for endangered bird species will be conducted during 
the scheduled sea turtle/manatee aerial surveys. If a listed bird species is observed within 1,000 yards of 
an active target, and if a change in the training activity is possible, NSFS exercises would select an 
alternate target to be used until the birds move out of the area. 

The observations of the brown pelican colony at Cayo Conejo indicate that during the long history of over­
flights the population at Cayo Conejo has remained in place for decades (Schreiber 1999). A population 
of 50 or more nests was documented in 1971 (Sorrie 1975) as well as a population of 40-50 nests in 1978 
(Sorrie 1978). Schreiber (1999) stated "The Navy presence has, in fact, protected the colony from human 
disturbance and probably extirpation. The restrictions set up for overflights over Cayo Conejo should be 
adequate to protect the nesting birds, and the fact that the birds have been nesting successfully for years 
attests to this. In my opinion, birds are only nesting there because the area is closed to humans and that 
the birds are not disturbed by military training activities". In a 1978 report on the status of the brown 
pelicans on Vieques (Schreiber 1978) came to the same conclusion and strongly advised that the colony 
be protected from humans coming ashore. Additionally, the USFWS issued a biological opinion, in 1980, 
concluding that Naval exercises conducted on Vieques were not likely to harm any of the endangered 
species (manatees, brown pelicans, turtles) around and on the island. 

'The protections stipulated for Cayo Conejo and the Brown Pelican nesting colony in the 
Section 7 Consultation Package (Nov. 10, 1999) are more than adequate to assure that 
the breeding colony is not disturbed during military maneuvers. It stipulates that fixed­
wing aircraft will stay at 1000 ft or more when flying over the colony, and that helicopters 
will fly at 1500 ft vertical distance and 1000 ft horizontal distance when transiting the area 
of the colony. In the past fixed-wing aircraft were allowed within 500 ft of Cayo Conejo 
and the colony was apparently undisturbed (Schreiber 1978, Biological Opinion of FWS, 
issued 16 May 1980). I see no potential harm of any sort occurring to the birds during 
operations on the bombing range. " (Schreiber 1999) 

"/ cannot find any data to indicate that the military presence on Vieques has harmed 
Brown Pelicans. The closure of the area around Cayo Conejo is probably the only reason 
that the birds still breed on this island. Brown Pelicans in the Caribbean are more 
susceptible to disturbance than those in the southeast U.S. and they depend on having 
nesting sites free from human disturbance to nest successfully. This is not available in 
most areas of the Caribbean. On Vieques we have the opportunity to continue to make 
sure Brown Pelicans and other birds have safe nesting sites." (Schreiber 1999) 

No significant impacts are anticipated to occur to the brown pelican population on Cayo Conejo given the 
mitigation measures that would be employed during the proposed training. Any responses to naval 
activities would be short-term and minor. In addition, any adverse impacts of Navy activities to foraging 
brown pelicans would be temporary, minor if at all, and the transitory nature of the operations at Vieques 
as well as the conditioning the birds have received over the years would make any impacts negligible. 

7.1.2.2 Roseate Tern 

No effects are anticipated to occur to the roseate terns on Cayo Conejo, Cayo Yallis, or Punta Este given 
the mitigation measures that would be employed during proposed training. No effect is anticipated to 
occur to the tern population nesting at Punta Este given that the nesting location being 1-1.5 miles from 
the eastern friendly fire line. 

The presence of the roseate tern within the Inner Range is not as well documented as the brown pelican. 
The species has been observed on a few occasions: nesting on Cayo Conejo (Department of Navy 
1986), roosting on Cayo Yallis, in flight over the Inner Range, and recently, nesting on Punta Este. 
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Roseate terns have only recently been identified in the LIA. In June 2000, a USFWS biologist noted the 
occurrence of roseate terns (two observations) on the south side of the LIA during training exercises. 
These birds were observed from OP-1 and were flying over the east side of Bahia Salina del Sur. Aerial 
search surveys of coastal areas in the EMA and LIA were initiated in late July 2000. One resting roseate 
tern was observed on Cayo Yallis with nine resting sandwich terns on July 31, 2000 (see Figure 6-2). 
Four roosting roseate terns were noted on Cayo Yallis on September 12, 2000 (GMI 2000b). During the 
summer of 2001, a small group of terns were observed nesting during an aerial survey on the east end of 
Punta Este by Oscar Diaz and Manuel Figueroa-Pagan. Mr. Diaz and Mr. Winston Martinez confirmed 
them to be a group of approximately 15-20 roseate terns on a site visit conducted on July 5, 2001, at least 
three nests were observed as well. 

Although there are no current surveys to confirm whether roseate terns regularly nest on the Inner Range, 
it is unlikely because of the absence of preferred nesting habitat (i.e., cays). It is more likely that the birds 
observed were post-breeding transients, feeding and resting in the area. If they do nest in the area, 
smaller colonies of nesting birds may be disturbed and their nests abandoned more easily than larger 
colonies. 

Aerial surveys in support of exercises will continue to monitor any effects on the roseate tern. Ground 
surveys will be conducted as necessary next spring. 

Any impacts would most likely occur in the form of harassment from noise or human activity, and the 
effects of this on transient birds would be minimal. In addition, any adverse impacts of Navy activities to 
foraging roseate terns would be temporary, minor if at all, and the transitory nature of the operations at 
Vieques as well as the conditioning the birds have received over the years would make any impacts 
negligible. No impact is anticipated for the terns nesting at Punta Este because the area is 1-1.5 miles 
from the eastern friendly fire line of the LIA. 

7 .2 MARINE SPECIES 

7.2.1 Sea Turtles 

Five species of sea turtles have documented occurrence around Puerto Rico - the green, hawksbill, 
loggerhead, olive ridley, and leatherback. The olive ridley and Kemp's ridley are considered rare vagrants 
to Puerto Rico. Potential effects would include physical injury by non-explosive ordnance striking the 
water's surface; damage to seagrass beds during amphibious landings and from ordnances; debris­
related issues (chaff, flares, and parachutes); and collisions with vessels. For discussion purposes, 
effects to sea turtles are divided into effects on nesting individuals (land-based effects) and effects on the 
free-swimming, foraging or mating individuals (sea-based effects). There is some crossover, for example, 
breeding females swimming toward the beach to nest. However, most cases can be seen as either land­
based or sea-based. Rainey (1979) and Pritchard and Stubbs (1982) discussed potential impacts of 
Naval operations around Vieques on sea turtles. It should be noted that the National Research Council 
(1990) noted that sea turtles nesting in areas adjacent to military bombing activities, such as eastern 
Vieques, might actually benefit, because the control of human access and the danger of unexploded 
rounds greatly reduce the presence of egg poachers. No development activities or permanent lighting 
exists on the beach area of the Vieques Inner Range. 

7.2.1.1 Land-Based Effects 

Land-based impacts from naval activities that could potentially affect breeding females, hatchlings, and 
nests include non-explosive bombing, hits from stray rounds, fires, soil disturbance, artificial lighting, 
human presence, and beach vehicular driving. Other factors, not related to Naval activities include 
poaching and predation. The Navy's management and controlled public access of the property limits the 
potential poaching activities. Predation has been reduced with the implementation of the sea turtle 
management program. 
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Beaches, vital to the survival of sea turtles, are generally subject to coastal development and hazards 
such as armoring, litter, artificial lighting, and access by humans and domestic animals (e.g., Coston­
Clements and Hoss 1983). Traffic may cause compression damage to nests, lowering hatching success. 
Heavy vehicles can crush developing eggs and pre-emergent hatchlings (Lutcavage et al. 1997). Physical 
obstacles, such as tire tracks and sand piles, may slow the rate of sea-approach for hatchling turtles and 
increase their susceptibility to stress and predation {Witham 1995). Vehicles operated at night can disturb 
nesting females and crush emerging hatchlings crawling toward the sea. Human visitation at night can 
cause turtles to abort nesting attempts, although where visitation is controlled, this disturbance is minimal 
(Lutcavage et al 1997). 

At Vieques, hawksbills, greens, and leatherbacks nest in the LIA (see Appendix 0). Loggerheads have 
not been documented nesting on Vieques and sightings are uncommon. Nesting at Vieques is year­
round. Egg incubation lasts from 55 to 75 days. Surveys conducted jointly by the Navy/ONER since 1991 
and additional surveys conducted by GMI have provided information on the numbers of nests, nest 
crawls, and beach utilization by the sea turtles (Matos et al. 1992; Belardo et al. 1993, 1994, 1995, 1996, 
1997, 1998, 1999, 2000; GMI unpubl. data). Leatherbacks seem to prefer Yellow Beach; data since 1991 
indicate Yellow Beach is the primary nesting area for leatherbacks. Matos et al. (1992) and Belardo et al. 
(1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000) found leatherback turtle nests at 25 Vieques beaches 
- the majority of nests were located at Red Beach, Blue Beach, Punta Brigadier, Playa Brava, Sun Bay, 
and Yellow Beach. The green sea turtle uses Tortuga Beach (northeast end of the island) as well as 
Barco. Blanca, and Brava beaches (Matos et al. 1992; Belardo et al. 1993, 1994, 1995, 1996, 1997, 
1998, 1999, 2000). Hawksbill turtles prefer Bahia Jalova and Green Beach and have also been reported 
at Tamarindo Sur, east to Bahia Salina del Sur, and Tortuga Beach. Matos et al. (1992) and Belardo et al. 
(1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000) found hawksbill turtle nests at 19 Vieques beaches. 

In 1989, the Navy entered into a Memorandum of Agreement (MOA) with ONER, which conducts the Sea 
Turtle Conservation Project on Vieques. A sea turtle hatchery was built at the NASO in 1991, and from 
1991 to 2000 more than 200 turtle nests were relocated to the hatchery. The result was 20,000 hatchlings 
released into the wild, which improved their survival rate (from 50 to 60 percent survival rate in the wild to 
70 to 80 percent with assistance) (Matos et al. 1992; Belardo et al. 1993, 1994, 1995, 1996, 1997, 1998, 
1999, 2000). Relocated nests have added protection from poachers and from other effects. 

Most of the nesting activity within the LIA is located on the north and northeast beaches at Tortuga Beach 
Conservation Area (Playa Blanca) and Playa de Barco (Figure 7-1). A limited number of nests have been 
documented on the LIA southern shoreline. Several crawls have been found on Bahia Salina del Sur, just 
west of the LIA boundary. Beach training activities generally occur on southern beaches to minimize the 
potential effects on turtles from exercises, beach surveys are conducted and nests are marked or 
relocated before landings take place. Operating regulations require that the nesting sites be avoided 
during maneuvers. Aerial surveys of nesting beaches and coastal water within the Inner Range have 
been conducted since January 10, 2000, in addition to the Sea Turtle Conservation Project (nest 
relocations and documentation). The Navy will continue to monitor for nests at least 75 days prior to an 
exercise, and daily during exercise activities. Nests on the amphibious assault beaches will be marked or 
moved for protection as appropriate. Yellow Beach will be used for amphibious landings only when 
absolutely necessary to obtain training objectives. Between March and October, only low impact 
operations shall be conducted on this beach. 

To reduce the possibility of running over nests or impacting sand, landing craft and assault vehicles 
during amphibious landings are channeled to pre-designated landing zones. These landing zones are 
cleared, sandy areas leading from the beachhead to the hard-surfaced roads. Participants in the 
exercises are briefed to go directly to hard-surfaced roads from the beach and remain off the sandy 
beaches until they depart for their ships at the end of the exercise. 
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It is well documented that light pollution on nesting beaches is detrimental to sea turtles because it alters 
critical nocturnal behavior such as nesting site location selection and emergent hatchling orientation 
(Witherington and Martin 1996). Artificial lights can also deter a female sea turtle from emerging from the 
sea to nest. and turtles have a tendency to prefer dark beaches for nesting. The use of lights on the 
beaches is minimized. There is no permanent lighting on the beaches within the LIA. Pritchard and 
Stubbs (1982) noted the extremely bright lighting used at OP-1 (Cerro Matias) following a terrorist threat. 
The authors found that these lights illuminate the east end of Yellow Beach so intensively that emerging 
hatchlings might well be attracted to them, and become lost in beach vegetation. Pritchard and Stubbs 
(1982) further recommended that lights only be used during emergency periods from April through 
September. Every attempt is made to locate camp activity behind beach vegetation. Infrared floodlights, 
green strobe lights, or in flashlights with red filters may be used, and are modifications to regular white 
light to reduce impacts to turtles. Paraflares and flares may be used during training activities. The flares 
are used to light inland targets (more than 100 yards from mean high water mark [MHW}) and not the 
beach area. It should be noted that the illumination flares are of short duration and are an intermittent light 
source. The lights given out by flares are unlikely to represent a major problem (Pritchard and Stubbs 
1982). 

• Ordnance 

Land-based effects of non-explosive ordnance are presented in the discussion of non-explosive ordnance 
impacts under sea-based effects. 

7.2.1.2 Sea-Based Effects 

Naval activities in the water that could be considered factors affecting sea turtles include vessel collisions, 
marine debris, and hits by stray rounds, and habitat degradation. 

• Vessel Collisions 

Sea turtle stranding data for the U.S. Gulf of Mexico and Atlantic coasts, Puerto Rico. and the U.S. Virgin 
Islands show that between 1986 and 1993, about 9 percent of living and dead stranded sea turtles had 
evidence of boat strike injuries (Lutcavage et al. 1997). Although some of these strikes may be post­
mortem, the data show that vessel traffic is an important cause of sea turtle mortality. Sea turtles often 
attempt to avoid oncoming boats by diving, turning, or swimming away. 

In general, during amphibious landings, landing craft and assault vehicles are channeled to pre­
designated beaches via pre-established boat lanes. Collisions between boats and sea turtles in shallow 
water can be avoided since the watercraft that transport personnel and equipment ashore are more 
maneuverable than larger Naval vessels. The craft master would be alert at all times for any sea turtles in 
the immediate waters. 

• Debris-related issues 

In recent years, there has been increasing concern about man-made debris (discarded from offshore and 
coastal sources) and its impact on the marine environment (e.g., Laist 1997). Both entanglement in and 
ingestion of debris has caused the death or serious injury of sea turtles. 

Chaff and flares pose little risk to animals (Department of Air Force 1997). The materials in chaff are 
generally non-toxic, and the potential for chaff breaking down into respirable particle sizes is not a 
significant concern. Given the properties of chaff fibers (soft, flexible, and inert), skin irritation is not 
expected to be a problem for sea turtles. Few animals are expected to suffer physical effects from chaff 
ingestion. Toxicity is not a concern with flares, because the primary material in flares, magnesium, is not 
very toxic. Flares also will normally combust before landing in the water. There have been no 
documented reports of wildlife consuming flare materials. A screening health assessment of the impulse 
cartridges and initiators used in some flares concludes that the chromium and lead contained within do 
not present a significant health risk to the environment. Sea turtles could ingest chaff fibers or flare debris 

7-8 August2001 



N62470-95-D-1160 
CTO 0015 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

with their food; this is unlikely to cause serious internal damage to sea turtles. Since contact with chaff or 
flare debris would not be prolonged, injury to skin eyes is unlikely. Flare debris would be encountered in 
small quantities and it sinks. Due to the small quantities of material, it is unlikely that chaff and flares will 
affect sea turtles. 

The Navy conducts training operations at the Inner Range that includes firing of illumination rounds from 
aircraft and surface ship gun mounts and ground combat elements. Through coordination with the Navy 
Range Patrol personnel positioned in OP-1, units using illumination rounds shall ascertain prevailing 
surface winds, and adjust their fires in order to allow for parachute flare drift on descent and overland 
recovery by ground personnel. If by matter of miscalculation, the parachute drifts incorrectly, and lands in 
the water, OP-1 personnel would report the location of the parachute to the Naval Security vessels 
operating within the area, and as soon as the boats were cleared in the LIA, recover the parachutes prior 
to submergence. 

It is possible that parachutes (such as those attached to illumination flares) associated with training 
activities may not be recovered (e.g., Antonius and Weiner 1982). Many of the parachutes are small, 
though large parachutes up to 6 m in diameter have been found around Vieques (Rogers et at. 1978). 
Entanglement in military-related gear has not been cited as a source of injury or mortality for any sea 
turtle. It is unlikely that entanglement in parachutes would be a source of mortality for sea turtles. 

• Non-explosive Ordnance 

Non-explosive ordnance has a greater tendency to skip than live ordnance. Rounds aimed for targets on 
land have the potential to skip or directly hit the water. During 1989 through 1999, there were 395 water 
hits. During Navy training exercises occurring in 2000, using non-explosive ordnance, 2,522 rounds were 
fired; 16 percent (n=401) were recorded as skips and 1 percent (n=31) directly hit the water (Table 7-1). 

Table 7-1 

Percentage of Skips and Direct Water Hits During 2000 Training Exercises 

LANDED DIRECT 
ROUNDS ROUNDS DIRECTLY SKIPS WATER 

TRAINING DATE FIRED SKIPPED IN THE WATER (°le) HITS(%) 
RanQe Re-certification Mav-2000 50 6 1 12 2 
Uune-2000 June-2000 430 81 7 19 2 
COMPTUEX August-2000 540 70 5 13 1 
ULT Seotember-2000 177 13 7 7 4 
UTFEX October-2000 729 144 8 20 1 
ULT December-2000 596 87 3 15 1 
rroTAL 2522 401 31 16 1 

• Turtle Hit Probability 

No significant effects are anticipated to occur to the sea turtles (i.e., direct hit) as the result of stray 
rounds landing in the water. Although some ordnance may land in the water, sea turtles are not expected 
to be struck and injured or killed, since aerial surveys (to determine if marine mammals or sea turtles are 
present) are conducted prior to exercises to clear the area. As a precaution, no ordnance would be 
delivered to a target if a sea turtle is sighted within 1,000 yards (914 m). The probability of killing one 
turtle with a NSFS round was calculated to be 1 in approximately 3.4 million. Assumptions used in the 
calculation were (1) 5 turtles per mi2

, randomly distributed; (2) 30 percent of turtles are within 5 ft of the 
water surface, breathing, and feeding; (3) within the given area and depth, a turtle "density" can be 
determined, which is 1.1 turtles per cubic feet (ft\ (4) a 5 inch stray round would travel into the water 50 
linear ft before slowing into a harmless velocity. The path would be created within 5 ft of the water 
surface. The 5-inch round would then create a "impact volume" of 27.3 ft3; (5) Given the density of turtles, 
the "impact volume" created by the round would then contain 2.94 (27.3 x 1.1 (10-a} turtles; (6) The 
reciprocal of this number (1/(2.94<10

•
1» will give the number of rounds it takes to compile an impact volume 
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that contains one turtle. This number is 3,407.597; and (7 ) it follows that the probability of killing one turtle 
with one round is approximately 1 in 3.4 million. 

• Foraging or Resting Habitat Issues 

Sea turtles depend on a healthy habitat: especially coral reefs and sea grass meadows. which provide 
food for hawksb11l and green sea turtles, respectively, as well as resting areas. Hawksbills specialize on a 
diet of sponges (Meylan, 1988). Greens are selective grazers of seagrass; 1n the Caribbean, the seagrass 
Thalassia testudinum is the primary diet species (Bjorndal 1982). 

Benthic nearshore habitat at Vieques Island was mapped and characterized by Kruer (1995} and Reid 
and Kruer (1998). For all mapped habitats. hardbottom/coral and seagrass dominated areas comprised 
nearly 29 and 59 percent, respectively, of all mapped habitats. Hardbottom/coral is most common off the 
relatively deep and exposed southwest coast and offshore of the east end of the island. Information on 
effects of Naval activities on coral reefs may be found in Dodge (1999) (Appendix H). 

The shallow coastal waters around Vieques possess abundant seagrass resources. The seagrass beds 
of V1eques are composed of three major species of marine grasses: turtle grass (Thalassia testudinium), 
manatee grass (Syringodium fififorme), and shoal grass (Halodule wrighti1) (Reid and Kruer, 1998). The 
most extensive seagrass beds are found along the northwestern coast (Reid and Kruer, 1998). 
Seagrasses of various densities occur nearshore and in the protected coves on the southern and eastern 
end of Vieques. Reid and Kruer (1998) noted of particular interest the presence of deepwater seagrass 
beds offshore from Puerto Mosquito and Puerto Ferro. The most abundant and frequently encountered 
seagrass species was Thalassia, with Syringodium being less abundant but often being found In 
Thalassia beds. 

Navy Impact appears to be localized to small areas of grass beds on the eastern end of the island. 
Zieman (2000) noted that seagrass beds in Bahia lcacos and Bahia Salinas del Sur have been impacted 
by Navy activities (e.g., craters from ordnance) yet found that these seagrass beds show signs of normal 
recovery. There is little information available on the effects that trampling (such as that occurring during 
amphibious landing) would have on seagrass. Reid and Kruer (1998) noted twin parallel scars in the 
nearshore grassbeds of Bahia de la Ch1va and suggested that they may have possibly been caused by 
landing craft or amphibious vehicles. Seagrasses may be less resistant to trampling than terrestrial 
grasses. A study on the south coast of Puerto Rico suggests that even relatively low intensities of 
trampling may be non-sustainable (Eckrich and Holmquist, 2000). 

7 .2.2 Federally Listed Marine Mammal Species 

Four of the six baleen whale species with confirmed or possible occurrence in Puerto Rico are listed as 
endangered - blue, humpback, fin , and sei whales. Of the 22 toothed whale species with confirmed or 
possible occurrence in Puerto Rico, only the sperm whale is listed as endangered. The only member of 
the Order Sirenia found in Puerto Rico is the endangered West Indian manatee. 

Potential effects of Navy training activities on marine mammals include acoustic and non-acoustic effects. 
Possible acoustic effects include behavioral disturbance (including displacement), acoustic masking, and 
(with very strong sounds) threshold shifts in hearing. Possible non-acoustic effects would include physical 
injury by ordnance striking the water's surface; damage to seagrass beds during amphibious landings; 
debris-related issues (chaff, flares, and parachutes); and collisions with ships. 

7.2.2.1 Acoustic 

Human-made sounds may affect the ability of marine mammals to communicate and to receive 
information about their environment (Richardson et al. 1995). Such noise may interfere with or mask the 
sounds used and produced by these animals and thereby interfere with their natural behavior. These 
sounds may frighten, annoy, or distract marine mammals and lead to physiological and behavioral 

7-10 August2001 



N624 70-95-0-1160 
CTO 0015 

BA and ESA Species Consultation 
Vieques Island, NSRR, Puerto Rico 

disturbances. Human-made noise may cause temporary or permanent hearing impairment in marine 
mammals if the noise is strong enough. 

Response threshold may depend on whether habituation (gradual waning of behavioral responsiveness) 
or sensitization (increased behavioral responsiveness) occurs (Richardson et al. 1995). Sounds can 
cause reactions that might include disruption of marine mammals' normal activities {behavioral and/or 
social disruption), and, in some cases, short- or long-term displacement from areas important for feeding 
and reproduction (Richardson et al. 1995). The energetic consequences of one or more disturbance­
induced periods of interrupted feeding or rapid swimming, or both, have not been evaluated quantitatively. 
Energetic consequences would depend on whether suitable food is readily available. Additionally, animals 
subject to a high-energy drain, especially females in late pregnancy or lactation, probably would be most 
severely affected. Sounds may also disturb the species (such as fishes, squids, and crustaceans) upon 
which the marine mammals prey (National Research Council 1994 ). 

Tolerance of noise is often demonstrated, but this does not prove that the animals are unaffected by 
noise; for example, they may become stressed, making the animal(s) more vulnerable to parasites, 
disease, environmental contaminants, and/or predation. It is possible that harassment in any form may 
cause a stress response (Young et al. 1995). Noise may act as a stressor to marine mammals (Fair and 
Becker 2000). There will be differences in stress-related responses among species and individuals. The 
potential sublethal effects of long-term stress include stress-induced pathologies. compromise to the 
immune system, as well as impaired reproduction, growth, and metabolism (Curry 1999). Aversive levels 
of noise might cause animals to become irritable, affecting feed intake, social interactions, or parenting: 
all of these effects might eventually result in population declines (Bowles 1995). Marine mammals may 
stay in an area despite disturbance (such as noise) If no alternative areas meet the requirements of the 
animals. 

Criteria and thresholds have been developed by the Navy to assess potential harassment and injury to 
marine mammals are listed in Table 7-2. These criteria and thresholds were developed as part of the USS 
SEAWOLF Shock Test Final EIS (Department of the Navy 1998), which was adopted by the NMFS in its final 
rule (NMFS, 1998) on unintentional taking of a marine mammals incidental to the proposed USS SEAWOLF 
shock testing. As listed in Table 7-2, the criterion for marine mammal harassment is a dual criterion that 
consists of both an energy-based temporary threshold shift criterion of 182 dB (re 1 µPa2- sec) and a peak 
pressure of 12 pounds per square inch (psi). A harassment impact range would be the minimum distance at 
which either of these two criteria would be exceeded. 

Table 7-2 
SEAWOLF FEIS Criteria and Thresholds 

CRITERION THRESHOLD REFERENCE 
Harassment: all marine mammals Greatest energy flux density level SEAWOLF Shock Trial FEIS 
and sea turtles except baleen in all 1 /3 octave bands above 100 (1998) and NMFS Final Rule 
whales, sperm whales. elephant Hz exceeds 182 dB re 1 µPa2 sec (1998) 
seals, and California sea lions <1> 

Harassment for baleen whales, Greatest energy flux density level SEAWOLF Shock Trial FEIS 
sperm whales, elephant seals, and in all 1/3 octave bands above 10 (1998) and NMFS Final Rule 
California sea lions <1

> Hz exceeds 182 dB re 1 uPa2 sec (1998) 
Harassment for all marine Peak pressure above 12 psi SEAWOLF Shock Trial FEIS 
mammals (1998) and NMFS Final Rule 

(1998) 
Injury for marine mammals and sea Energy flux density in of greater SEAWOLF Shock Trial FEIS 
turtles ((probability of 50 percent than 1.17 ln-lb/in2 (20.44 milli- (1998) and NMFS Final Rule 
tympanic membrane (eardrum) Joules/cm2

} (1998) 
rupture] 
\II This criterion must be considered together with the threshold of a peak pressure above 12 psi. 

The three following sections discuss the potential acoustic impacts to marine mammals via three 
mechanisms: (1) the sound generated by gun blasts at the muzzles of guns that would be transmitted 
through the air and then into water; (2) the sound and vibration of gun blasts that would be transmitted 
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through the hull of ships and into the water; and (3) sonic booms generated by fired rounds as they travel to 
their targets and the subsequent transmission of this sound through water. 

• Transmission of Sound into Water From Gun Muzzle Blast 

When a gun is fired from a surface ship, a blast wave propagates away from the gun muzzle. When the blast 
wave meets the water, it reflects back Into the air away from the water and transmits a sound pulse back into 
the water in proportions related to the angle at which it hits the water. Based on measurements and studies 
conducted over the past 20 years (especially Pater 1981; Yagla 1986; and Dahlgren 2000), the Navy has 
determined that marine mammals would not be adversely affected from gun muzzle blast. This conclusion 
is based on the proximity of the calculated threshold distance to a firing ship, in conjunction with the 
standard operating procedures that are typically implemented by the Navy to watch for the presence of 
marine mammals and abort operations until the area has been cleared if marine mammals are present. 

• Transmission of Sound and Vibration Through a Ship Hull 

Based on the measurement of gun blasts aboard the USS Cole in June 2000 (Dahlgren 2000), gun noise 
transmitted via the hull of a ship during this training exercise would not adversely affect marine mammals. 
This conclusion is based on the fact that gun noise entering the water via the hull of a ship is only a very 
small percentage of the sound entering the water from a gun blast, and the acoustic impact of a gun blast 
(which includes sound via the hull) is unlikely to significantly impact marine mammals, gun noise via the hull 
does not adversely affect marine mammals. 

• Transmission of Sound in Water from Sonic Boom 

Sonic booms created from the firing of 5-inch shells during NSFS would not adversely affect marine 
mammals. This conclusion is based on the results of extensive Navy studies of the bow shock environment 
from 5-inch and 16-mch projectiles (Pater 1981 and TR 91-621). The highest sound level measured was 
145.1 dB, with the preponderance of data much lower (e.g. 120 - 90 dB} (Pater 1981 ). 

• Aircraft 

Variable responses by marine mammals to aircraft are partly a result of differences in aircraft type, 
altitude, and flight pattern (e.g., straight versus circling) (Richardson et al. 1995). During straight-line 
flyovers, sounds from aircraft are generally audible above the ambient noise shortly before aircraft passes 
overhead - longer for a helicopter than for a fixed-wing aircraft. Received levels are initially weak, but 
increase to a peak as the aircraft flies directly overhead; sounds usually are not detectable for as long 
when the aircraft is moving away. 

Aircraft overflights in proximity to cetaceans and manatees can elicit a startle response with sensitivity 
varying depending on the activity of the animals (Richardson et al. 1995 and B. Ackerman, pers comm. 
2000, respectively). Whales often react to aircraft overflights by hasty dives, turns, or other changes in 
behavior (e.g., Clarke 1956; Smultea el al. 2000). Responsiveness varies widely depending on factors 
such as animal activity and water depth. Whales engaged in feeding or social behavior are often 
insensitive to overflights. Whales in confined waters, or those with calves, sometimes seem more 
responsive. This behavioral response could be a result of noise and/or visual disturbance. The effects 
appear to be transient. and there is no indication that long-term displacement of whales would occur. 
Absence of conspicuous responses to an aircraft does not prove that the animals are unaffected; it is not 
known whether these subtle effects are biologically significant (Richardson and WOrsig 1997). Both 
cetaceans and sirenians appear to be more disturbed by aircraft noise from helicopters than fixed-wing 
aircraft (Richardson et al. 1995). In general, whales react to an aircraft more commonly when aircraft is 
low than when it is high (Richardson et al. 1995). 
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Many reactions to vessels are presumably reactions to noise. Reactions often follow changes in engine 
and propeller speed (Richardson et al. 1995). There is the possibility of short-term disruption of 
movement patterns and behavior, but such disruptions are unlikely to affect survival or productivity, 
unless they occur frequently. Toothed whales (and baleen whales, to a lesser extent) show some 
tolerance of vessels, but may react at distances of several kilometers or more when confined by habitat 
features or when they learn to associate the vessel with harassment. Evidence suggests that certain 
whales have reduced their use of certain areas heavily utilized by ships (Richardson et al. 1995), possibly 
avoiding or abandoning important feeding areas, breeding areas, resting areas, or migratory routes. 
However, continued presence of various dolphin and whale species in areas with heavy boat traffic also 
indicates a considerable degree of tolerance to ship noise and disturbance. Manatees often attempt to 
avoid oncoming boats by diving, turning, or swimming away, but the reaction is usually slow and does not 
begin until the boat is within ~50-100 m (Richardson et al. 1995). Some manatees may habituate to 
boats, increasing the collision risk. There is evidence of reduced use in some areas with chronic boat 
disturbance. 

7.2.2.2 Non-acoustic Effects 

• Ordnance 

Non-explosive ordnance has a greater tendency to skip than live ordnance. The use of non-explosive 
ordnance, however, significantly reduces the potential for adverse impacts, since a shock wave 
associated with detonation of an explosive will not take place. Although some ordnance may land in the 
water, marine mammals are not expected to be struck and injured or killed, since aerial surveys (to 
determine if marine mammals or sea turtles are present) are conducted prior to exercises to clear the 
area. 

• Debris-related Issues 

In recent years, there has been increasing concern about man-made debris (discarded from offshore and 
coastal sources) and its impact on the marine environment (e.g., Laist 1997). Both entanglement in and 
ingestion of debris has caused the death or serious injury of marine mammals. 

Chaff and flares pose little risk to animals (Department of the Air Force 1997). The materials in chaff are 
generally non-toxic, and the potential for chaff breaking down into respirable particle sizes is not a 
significant concern. Given the properties of chaff fibers (soft, flexible, and non-explosive), skin irritation is 
not expected to be a problem for marine mammals. Few animals are expected to suffer physical effects 
from chaff ingestion. Toxicity is not a concern with flares, because the primary material in flares, 
magnesium, is not very toxic. Flares also will normally combust before landing in the water. There have 
been no documented reports of wildlife consuming flare materials. A screening health assessment of the 
impulse cartridges and initiators used in some flares concludes that the chromium and lead contained 
within do not present a significant health risk to the environment. Marine mammals could ingest chaff 
fibers or flare debris with their food (baleen whales could have it become trapped on the baleen); this is 
unlikely to cause serious internal damage to marine mammals. Since contact with chaff or flare debris 
would not be prolonged, injury to skin eyes is unlikely. Flare debris would be encountered in small 
quantities and it sinks. 

The Navy conducts training operations at the Inner Range that includes firing of illumination rounds from 
aircraft, surface ship gun mounts and ground combat elements. Through coordination with the Navy 
Range Patrol personnel positioned in OP-1, units using illumination rounds shall ascertain prevailing 
surface winds, and adjust their fires in order to allow for parachute flare drift on descent and overland 
recovery by ground personnel. If by matter of miscalculation, the parachute drifts incorrectly, and lands in 
the water, OP-1 personnel would report the location of the parachute to the Naval Security vessels 
operating within the area, and as soon as the boats were cleared in the LIA, recover the parachutes prior 
to submergence. It was found that in the past year, 95% of expended parachute flares drifted to an 
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overland target facilitating parachute recovery by ground personnel. In the 5% water landings, Navy 
waterborne personnel recovered 2 of the parachutes. 

It is possible that parachutes (such as those attached to illumination flares) associated with training 
activities may not be recovered (e.g., Antonius and Weiner 1982). Many of the parachutes are small, 
though large parachutes up to 6 m in diameter have been found around Vieques (Rogers et al. 1978). It is 
possible, though not likely, that a marine mammal may approach a parachute in the water (perhaps to 
play with it) and become entangled in it. Entanglement in military-related gear has not been cited as a 
source of injury or mortality tor any marine mammal recorded in the Caribbean Marine Mammal Stranding 
database. 

• Collisions with ships 

Vessel collisions can cause major wounds on cetaceans and manatees and/or be fatal (e.g., Laist et al. 
2001; Wright 1995). Debilitating injuries may have negative effects on a population through impairment of 
reproductive output. Slow-moving marine mammals (e.g., manatee) or those that spend extended periods 
of time at the surface in order to restore oxygen levels within their tissues after deep dives (e.g., sperm 
whale) might be expected to be the most vulnerable. Smaller delphinids often approach vessels that are 
in transit to bow-ride. It would seem that delphinids are agile enough to easily avoid being struck by boats 
vessels; however, there are many occasions during which dolphins are either not attentive (due to 
behaviors they are engaged in or perhaps because of their age/health) or there is too much vessel traffic 
around them, and they are struck by propellers. Inadequate hearing sensitivity at low frequencies may be 
a contributing factor to the manatees' inability to effectively detect boat noise and avoid collisions with 
boats (Gerstein 1999). It has been determined that most human-related manatee deaths in Puerto Rico 
are due to watercraft collisions (Mignucci-Giannoni et al. 2000). There are three records of ship strikes 
with whales for the Caribbean. One occurred in 1961 with an unidentified whale species in an unspecified 
area of the Caribbean, and another was of a Bryde's whale in January 2000 southwest of Bonaire (Laist 
2001). The USS Ross reported a ship strike on July 18, 2001 after a collision with a sperm whale while 
operating in the Southern Puerto Rican OPAREA (Department of the Navy 2001 ). 

Collisions with marine mammals by ships participating in the training exercises would be avoided by the 
following measures: 

(1) While underway all ships will have at least one lookout with binoculars. Qualification standards for 
lookouts include general training on marine mammals. The duty of the lookouts is to watch for 
and report to the Officer of the Deck regarding all objects in the water with which the vessel may 
collide, including marine mammals. 

(2) Naval vessels will follow NMFS guidelines on approaches to marine mammals. Vessels will avoid 
approaching marine mammal head-on. The vessel should take care to not break up any groups of 
marine mammals and instead come up slowly from the side and travel parallel with the animal(s). 
Vessels are not to actively approach marine mammal(s) within 100 yards. 

(3) Naval vessels shall be alert at all times, use extreme caution, and proceed at a "safe speed" so 
that the vessel (1) can take proper and effective action to avoid a collision with any marine 
mammal; and (2) can be stopped within a distance appropriate to the prevailing circumstances 
and conditions. 

7.2.2.3 Manatee Habitat 

Most of the potential impacts to manatees are covered in the previous sections dealing with general 
impacts to marine mammals. Additional topics addressed below are damage to seagrass beds and stray 
rounds. 

• Seagrass Bed Utilization 

Habitat use patterns by manatees are predictably correlated with major seagrass beds (Worthy 1999) 
(Appendix l). Manatees in Vieques appear to concentrate their activities in the larger seagrass beds 
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located on the northwest part of the island. On the south side of Vieques, manatees have most often 
been sighted in Ensenada Honda, Puerto Ferro, and Puerto Mosquito (Reid 1993, 1994, 1995, 1996, 
GMI, unpubl. data); all of these locations are to the west of the Inner Range and are the areas with the 
most Naval impact to seagrasses (Zieman 2000). 

Seagrass dominated areas comprised nearly 59 percent of all mapped benthic nearshore habitats (Reid 
and Kruer 1998). The shallow coastal waters around Vieques possess abundant seagrass resources. The 
seagrass beds of Vieques are composed of three major species of marine grasses: turtle grass 
(Tha/assia testudinium), manatee grass (Syringodium filiforme), and shoal grass (Halodule wrightil) (Reid 
and Kruer, 1998). The most extensive seagrass beds are found along the northwestern coast (Reid and 
Kruer, 1998). Seagrasses of various densities occur nearshore and in the protected coves on the 
southern and eastern end of Vieques. Reid and Kruer (1998) noted of particular interest the presence of 
deepwater seagrass beds offshore from Puerto Mosquito and Puerto Ferro. The most abundant and 
frequently encountered seagrass species was Thalassia, with Syringodium being less abundant but often 
being found in Thalassia beds. 

Navy impact appears to be localized to small areas of grass beds on the eastern end of the island. 
Zieman (2000) noted that seagrass beds in Bahia lcacos and Bahia Salinas del Sur have been impacted 
by Navy activities (e.g., craters from ordnance) yet found that these seagrass beds show signs of normal 
recovery. There is little information available on the effects that trampling (such as that occurring during 
amphibious landing) would have on seagrass. Reid and Kruer (1998) noted twin parallel scars in the 
nearshore grassbeds of Bahia de la Chiva and suggested that this may have possibly been caused by 
landing craft or amphibious vehicles. Seagrasses may be less resistant to trampling than terrestrial 
grasses. A study on the south coast of Puerto Rico suggests that even relatively low intensities of 
trampling may be non-sustainable (Eckrich and Holmquist, 2000). 

The seagrass habitats on the east end of Vieques are infrequently utilized by manatees as shown by Reid 
1993, 1994, 1995, 1996, and GMI (aerial surveys in 2000 and 2001). Earlier authors have also reported 
very low utilization of seagrass habitat on the east end of Vieques (Magor 1979, Rathbun et. al 1985, 
Rathbun and Possardt 1986, and Freeman and Quintero 1990). 

• Stray Rounds 

No significant effects are anticipated to occur to the manatees (i.e., direct hit) as the result of stray rounds 
landing in the water. Although some ordnance may land in the water, manatees are not expected to be 
struck and injured or killed, since aerial surveys (to determine if manatees are present) are conducted 
prior to exercises to clear the area. As a precaution, no ordnance would be delivered to a target if a 
manatee were sighted within 1,000 yards (914 m). The probability of killing one turtle with a NSFS round 
was calculated to be 1 in approximately 3.4 million, it would be even smaller since manatees are very 
seldom sited off of the LIA. 

No effects are anticipated to occur to the West Indian manatee. The LIA is near the eastern edge of the 
manatee's range on Vieques. To date, during surveys conducted by GMI, manatees have been observed 
on onf y three occasions adjacent to the LIA. Based on the best available data, manatees can be expected 
to occur only during the summer at infrequent intervals. With current mitigation measures (clearing prior to 
training activities) in place the potential for an incident is further reduced. 
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8.0 ANY CONSERVATION OR MITIGATION MEASURES NECESSARY TO MINIMIZE 
POTENTIALLY ADVERSE IMPACTS TO LISTED AND/OR PROTECTED SPECIES 

8.1 MITIGATION MEASURES 

These mitigation measures would be implemented to prevent, minimize, or otherwise mitigate adverse 
impacts of the training on the environment, and to listed/protected species in particular These measures 
are extended to not only exercise participants, but also all Navy personnel that work in the vicinity of the 
Vieques beaches. They would be incorporated into all relevant training and apply to the proposed activity 
of the BA. The Public Affairs Office (NSRR) will be designated to receive inquiries and/or comments from 
the public during training. The telephone number is (787) 865-4409. 

1. All participating units will appoint an environmental coordinator who will attend mandatory 
environmental briefings; be responsible for obtaining all relevant environmental instructions, 
directives, and orders; ensure that all relevant environmental restrictions and/or guidance is followed. 

2. Fixed-wing aircraft will not be permitted below 500 feet and helicopters will not be permitted below 
1,500 feet over or within a 1,000-foot radius of Cayo Conejo. 

3. Survey flights to search for endangered species and marine mammals will be conducted prior to the 
planned exercise start. A qualified observer(s) will conduct the surveys. Daily surveys will begin the 
day prior to the training exercise and will conclude the day after the training. If a marine mammal or 
sea turtle 1s observed within 1,000 yards of a target about to be used, operations will not commence 
until the species has moved out of the area. Any sightings of manatees, other marine mammals, and 
sea turtles will be reported to OP-1 so vessel operators can be alerted to their presence. 

4. In the event weather conditions or mechanical problems impede the ability of the Navy to conduct 
aerial surveys, the following protocol will be followed . Prior to proceeding with training , absent a 
survey, the following will be confirmed: adverse weather condition; no available aircraft can be safely 
used; training would be delayed or modified (by target selection) to reduce risk to protected species. If 
dangerous weather conditions are confirmed in sufficient time, earlier surveys will be conducted 
because surveys completed earlier than 30 minutes prior to the training are preferred to no surveys. 

5. If a brown pelican or roseate tern is sighted within 1500 ft of a target about to be used, that target 
shall be avoided. 

6. If a sea turtle or marine mammal is sighted within 1500 ft of the beach prior to or during training that 
area shall be avoided and the following data passed to OP-1 : 

a. Location, species identification (if possible), and number. 
b. Direction of travel and activity of the animal. 

7. Units using the small arms ranges must ensure firing is directed at prescribed targets within 
designated fire bearings. 

8. No target that is less than 100 yards (91 meters) from the mean high water line shall be fired upon. 

9. The Navy will comply with the restrictions of all Conservation Zones in the Inner Range. 

10. Security personnel patrolling the beach will travel on the wet sand, they are not allowed on the beach 
except during emergencies. Additionally, security personnel will receive training on the susceptibility 
of sea turtles and nests to human impacts. 
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11 . Nesting surveys shall be initiated 75 days prior to training activities (SACEX, CAS, NSFS, and CSAR) 
that may affect sea turtles and shall continue through the end of the exercise. During exercises, 
surveys will be conducted daily prior to the commencement of operations if those operations may 
affect sea turtle nests. 

a. Surveys of beaches (Red, Yellow. Blue, Purple, and others) where training is scheduled will be 
conducted by ONER or qualified personnel. 

b. If nests are found on amphibious landing beaches, they will be marked off limits or moved. A 
guard may be posted at the nest to ensure protection. If a nest is in an area particularly 
susceptibie to impact, it will be relocated to another beach or to a hatchery. 

c. For marking nests, an area at least 1 O feet in any direction (20 feet for leatherback nests), 
centered at the clutch, shall be marked by stake and survey tape or string. No training activities 
shall enter in this area, and no adjacent training activities that might dlrectly or indirectly disturb 
the area within the staked area shall be allowed. 

d. Nest sites on beaches other than LIA beaches shall be inspected daily during training exercises 
to ensure nest markers remain in place and the nest has not been disturbed. 

e. Nests found in areas where they could be impacted by training activities (other than LIA beaches) 
shall be relocated. Relocation activities will be conducted no later than 24 hours following egg 
deposition. The relocation site shall be located away from artificial lighting and training activities. 
Hatchlings from relocated nests should be released at the beach from which they were removed 
as soon as possible, in the event the beach is not accessible, they shall be released at a nearby 
beach. 

f. Nesting surveys, nest marking, and egg relocation shall only be conducted by personnel with 
prior experience and training in nest surveys, nest marking, and egg relocation procedures. 
Personnel conducting these activities shall have any required ONER permit. 

12. Dunng amphibious landings, landing craft and assault vehicles shall be channeled along boats lanes 
at each beach. Once on the beach, they shall proceed directly to the roads and remain off the beach 
until they depart for their ships at the end of the exercise. Every attempt will be made to restrict 
vehicles to seaward of the wrack or debris line (previous high tide) or just above it during high tide 
conditions. 

13 Yellow Beach shall be used for amphibious landings only when absolutely necessary to obtain 
training objectives. Between March and September only low impact operations shall be conducted on 
this beach. 

14. Camps will be located behind the vegetation. Lighting associated with beach camps will be limited to 
night vision goggles, filters or infrared lights. All lighting associated with camps that may be visible 
from the beach shall be limited to the immediate area of the camp and shall be the minimal lighting 
necessary to comply with safety requirements and training needs. If conventional lighting is used, 
such lights shall be minimized through reduction, shielding, using red, green or blue filters, lowering, 
and appropriate placement of lights to prevent the glowing portion of any luminaries (including the 
lamp, globe, or reflector) from being directly visible from anywhere on the beach. 

15. All beaches to be used for landings shall be surveyed before commencement to determine whether 
sea turtles are nesting. If a sea turtle is found, the landing shall not commence at that portion of the 
beach or within 500 yards of it, until the turtle leaves the beach. 

16. In addition to previously stated measures, the beach use policy shall include the following: 

a. Beach restoration will be conducted on nesting beaches following the completion of training 
activities, including air-to-ground, ship-to-shore, and amphibious exercises if there is the potential 
to impact a sea turtle, such as disturbing a nesting site or causing ruts/depressions which could 
impede adult female turtles coming ashore to lay eggs or hatchlings transiting to the water. 
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b. At night, all vehicles traveling on the beach shoreline shall use night vision equipment or low 
intensity lights. If conventional headlights are used, they shall be used only when the vehicle is 
moving. Sea turtle compatible (red, green or blue filtered) hand-held lights and lighting on 
equipment shall be used at night 

c If an adult nesting or hatchling(s) turtle is sighted on the beach, the following measures shall be 
implemented to minimize the potential disruption of nesting or sea-finding behavior caused by a 
vehicle, equipment and humans on the beach. 

• Personnel working on the beach shall remain quiet and, if possible, leave the beach until an 
adult female turtle completes nesting and returns to the sea or a hatchling(s) completes the 
emergence from the nest and enters the sea. 

• Participants shall be briefed that once they are on the beach they should go directJy to hard 
surfaced roads and remain off the sandy beaches until they depart for their ships at the end 
of the exercise. 

• Personnel in vehicles or operating equipment on the beach shall stop the vehicle (or activity 
except during an emergency), shut off the engine, switch vehicle lights off if at night, and 
remain stationary (inside a vehicle if possible) until the adult female turtle completes nesting 
and returns to the sea, or a hatchling(s) emerges from the nest and enters the sea. 

• Personnel working and conducting operations on sea turtle nesting beaches shall be ready to 
suspend or modify activities in case of events where an adult turtle or hatchlings appear to be 
adversely affected (modified behavior, directional change [large or small], and/or disoriented). 
The environmental coordinator as well as other participants shall be trained to recognize 
those characteristics. 

• If an adult or hatch ling turtle(s) appears to be adversely affected, the NSRR Duty Officer shall 
be contacted for instructions to proceed. 

• If a turtle crawl (turtle tracks in the sand) is seen on the beach during day time or night time 
hours with no associated marked nest, the NSRR Duty Officer and the appropriate turtle 
monitoring personnel shall be immediately notified. Care shall be taken not to disturb the 
crawl and/or nest site. 

8.3 SPECIES RESCUE AND REPORTING REQUIREMENTS 

17. If any protected species (e.g., marine mammals, sea turtles, brown pelicans) are injured or killed as a 
result of the training, military activities in the vicinity of the incident would be immediately suspended 
and the situation immediately reported to the Regional Environmental Coordinator or the NSRR Duty 
Officer. 

18. The appropriate Commonwealth authority (Puerto Rico ONER) shall be notified immediately, as well 
as NMFS Southeast U.S. Marine Mammal and Sea Turtle Stranding Network Coordinator in Miami. 

19. The incident shall be immediately reported to the jurisdictional government agencies. As with species 
under NMFS jurisdiction, any listed species under USFWS jurisdiction (for example, manatee and 
brown pelican) that is injured or killed as a result of a training exercise, will be immediately reported to 
the USFWS Boquer6n Field Office Supervisor (telephone number 787-851-7297). 

20. In addition to notifying the appropriate jurisdictional agency, the following will also be immediately 
notified in the event of injury or death of a protected species: Commander U.S. Naval Forces South 
(24-hour telephone number 787-865-3243/4224), Commander Naval Region Southeast (24-hour 
telephone number 904-542-2338), and the NSRR Duty Officer (24-hour telephone number 787-865-
4311 ). 
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21. Any federally protected animal injured or killed would be immediately transported at the Navy's 
expense to the appropriate destination usually the Center for Marine Conservation. the Caribbean 
Stranding Network, the Caribbean Center for Marine Studies, or other approved facility at the Navy's 
expense for treatment and rehabilitation. 

22. The quality of information obtained from a sick, injured, or dead animal depends on a number of 
factors, including care in handling of the animal. Basic information such as the location (as detailed as 
possible), condition of the animal, type, and behavior will be important to note and report to the 
appropriate contact personnel. Care shall be taken in handling sick or injured animals to ensure 
effective treatment. Dead animals or parts thereof, shall not unnecessarily disturbed and an effort 
should be made to preserve biological materials in the best possible state for later analyses for 
determination of cause of death. 

23. Policy on night-time firing includes: 

• Nighttime activities shall cease at 2300 hours. 

• Up to 35 percent of total NSFS firing may occur at night. 

• Up to 35 percent of total bombing may occur at night. 

• Up to 120-minute total illumination time per night will be used (includes naval and aircraft dropped 
flares, artillery and mortars over both water and land). 

• Illumination shells should be used as early in the evening as possible, and use shall be to the 
least extent possible. 

24. Recovery of Expended Parachute Flares: 

• Through coordination with the Navy Range Patrol personnel positioned in OP-1 , units using 
illumination rounds shall ascertain prevailing surface winds. and adjust their fires in order to allow 
for parachute flare drift on descent and overland recovery by ground personnel. 

• If by matter of miscalculation, the parachute drifts incorrectly, and lands in the water, OP-1 
personnel would report the location of the parachute to the Naval Security vessels operating 
within the area, and as soon as the boats were cleared in the LIA, recover the parachutes prior to 
submergence. 

25 The following restrictions are applicable to all ships participating in training exercises: 

• All surface vessels will have at least one lookout with binoculars. The lookout(s) will search the 
area for marine mammals and sea turtles and will report sightings to the Officer of the Deck 
regarding all things in the water, with which the vessel may collide. including marine mammals 
and sea turtles. 

• Vessel operators would be cautioned to avoid sea turtles and marine mammals. If animals were 
encountered, the location, type of animal, and number would be logged so that presence of 
animals in the vicinity of the exercise would be known. 

• Naval vessels would avoid approaching any whale head on, and in accordance with NMFS 
Guidelines would keep at least 100 yards away from any observed whale, dolphin or manatee. 

26. The beaches used during military operations are closed to the public. 
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Seagrass Beds 

I. INTRODUCTION 

The shallow coastal waters around Vieques, Puerto Rico. and the Virgin Islands all possess abundant 

seagrass resources. Seagrass meadows are now recognized as important resources contributing 

significantly to the productivity and structure of coastal marine ecosystems. These meadows are high in 

organic productivity and harbor a wide variety of animal life, providing shelter for juvenile organisms 

seeking a nursery. while serving as a foraging ground for adults of many species. The functions of 

seagrasses in estuarine and marine ecosystems was classified by Wood. Odum and Zieman (1969), and 

revised by Zieman (1982). 

1. Seagrasses have a rapid rate of growth and high organic productivity, rivaling some of the 
most Intensive agricultural crops. 

2. They serve directly as food for only a limited number of organisms since the demise of the 
large, grazing sea turtles; but they supply large quantities of detrital material, which, along 
with its resident microbes. provide a major food pathway for estuaries and coastal 
ecosystems. 

3 The leaves support large number of epiphytic organisms, which, under favorable conditions, 
may be comparable In biomass to the seagrass leaf weight. and which are grazed 
extensively by fishes and Invertebrates. 

4. Seagrasses provide organic matter. which initiates sulfate reduction and maintains an active 
sulfur cycle in the estuarine sediments: this stimulates the rapid release of nutrients for 
Increased plant growth. 

5. The dense leaves reduce the current velocity near the sediment surface and promote 
sedimentation of organic and Inorganic particles. 

6. The roots and rhizomes bind the sediments and hinder erosion of the surface of the 
sediment. 

7. In addition. seagrasses absorb nutrients through both leaves and roots. It has been 
demonstrated that both nitrogen and phosphorous can be returned from the sediment to the 
water column through the seagrass leaves (McRoy and Goering, 197 4; McRoy and Barsdate. 
1970). 

In the Caribbean. and other tropical regions, seagrass meadows often link mangrove and coral reef 

systems, and interact strongly with these other important coastal ecosystems, and Vieques is a strong 

illustration of this interaction. Occupying a central position between the mangroves and reefs. the 

seagrass meadows, through the action of their dense leaf canopies aid in filtering the particulate matter 

that washes down from the Islands and into the mangrove drainages before it reaches the coral reefs. In 

the opposite direction, the dense anastomosing belowground root and rhizome network anchor the 

sediments and further dampen wave energy that has been first intercepted by the reefs. 
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II. BACKGROUND · Prior Work 

In 1978 and 1985 studies were undertaken to determine the condition of the seagrass beds of the Island 

of Vieques, Puerto Rico. The objectives were to compare the extent and condition of the seagrass 

systems within the bombing ranges and on other parts of the Island with other areas to determine if the 

military activities were having detrimental effects on the seagrass systems, and the extent and long-term 

prognosis of these effects. 

Visual surveys were made around the Island, both aerial and underwater, and 3 areas were selected for 

Intensive study. Several stations were selected in areas of obvious Impact, and others were selected 

where' there was no readily discernable Impact, either in recent observation or in past aerial photographs. 

In addition data from the east end of Vieques were compared with data from a study conducted in Tague 

Bay, on the northeast corner of St. Croix, a nearby Island of similar orientation and only slightly larger 

size. 

Study sites were set In three major areas on Vieques: Bahia lcacos and Bahia Salinas (NB stations) on 

the northeastern end of the Island, Bahia Salina del Sur (SB stations) on the southeastern end, and 

Mosquito Bay (NW stations) on the northwestern coast (Figure 1). The stations selected were visually 

representative of the surrounding area. 

In general the seagrass beds around Vieques were found to be healthy and productive. The seagrass 

communities with their associated flora and fauna were typical for Caribbean Islands. The Impact from 

naval operations was confined to two areas, and these showed signs of normal recovery from damage. 

The seagrass communities of Vieques varied widely in density from regions of extremely sparse cover to 

reasonably dense beds of over 2 kilograms per square meter (kg/m2
) of seagrass material. The amount of 

above ground leaf material or standing crop ranged up to 290 g/rn2
, and total biomass to 2111 g/m2

. 

Generally the seagrasses were densest in waters of less than 2 meters (m) in depth. The values for 

standing crop and biomass for seagrasses from Vieques were comparable to other locations in the 

Caribbean and did not suggest that the standing amounts of seagrass material in the waters surrounding 

Vieques were significantly different from the surrounding areas. 

Ill. RATIONALE 

The studies in 1978 and 1985 serve as a foundation for the present report. In addition to qualitative and 

quantitative sampling on the ground, extensive use was made of aerial photography. In this report, the 

major effort was first inspecting the newer aerial photography for any signs of problems throughout the 
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Figure 1. Station location maps showing the locations of the 
quantitative sample stations from 1985 and 1978. 
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coastal seagrass meadows and to perform a general visual assessment of the extent and distribution of 

the seagrass beds. The second focus was comparing the new {1994, 1999) photography with earlier 

photography, particularly in the vicinity of the quantitative stations In the three intensive study areas. 

IV. MATERIALS 

The earlier photography consisted of black and white and color vertical photographs from 1961, 1964, 

1972, 1978, and 1984-85, as well as oblique photos from a hand held camera from 1978 and 1985. Each 

series was shot at a different scale, and the equipment was not available to correct each frame to a 

similar size and overlay the frames for a direct comparison. The analysis was thus restricted to side-by­

slde visual comparison and to simple tracings of major craters and damage zones. This was also the 

methodology used for this preliminary report. 

Of the newer photography, the 1994 photography 1s mediocre, but is sufficient for comparison of seagrass 

features in shallow water. The 1999 photography is excellent, and along with the 1964 is probably the 

best in terms of scale, clarity, and light penetration of all of the photography series in existence. Although 

many photographs were observed and analyzed, the ones that showed the best resolution for the three 

areas of concentration are listed in each of the sections below. In addition extensive materials supplied by 

Geo-Marine and the Navy were utilized. 

V. RESULTS 

V.1 Bahia lcacos 

Description. The main seagrass beds in Bahia lcacos are a shallow bed (1 to 4 m In depth) perched on a 

carbonate bank and partially protected to the north by patch reefs, and a deeper bed (6 to 8 m in depth) 

between the patch reefs and the outer barrier reef, Long Reef. 

On the shallow flat. the dominant species is turtle grass, Thalassla, with varying mixtures of Syringodium, 

Halodule, and a mixture of rhizophytic calcareous algae 1n areas that are recovering from disturbance. 

The dominant genera of calcareous algae in this area are Penicillus, Halimeda, and Udotea. 

In 1985 this area contained numerous craters in various stages of recovery. The older craters had filled in 

with local sediment so that there was a generally flat profile across them that were essentially the same 

depth as the immediately surrounding bed. There were 3 large, relatively recent craters that showed 

recovery at the periphery, but still had unvegetated depressions at their centers. These unvegetated 

craters were 9 to 11 m 1n diameter and varied from 0.5 to 1.0 m deeper at their centers than the 
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surrounding beds. Each of them had an abundance of debris accumulated at the deepest part of the 

depression. 

Each of the recent craters was surrounded by one or two bands that indicated the degree of recovery. 

The newest craters would be surrounded by a generally concentric band composed of calcareous 

macroalgae up to 5 m in width. Outside of this would be a second band dominated by Halodule and 

Syringodium but still containing some calcareous algae. This band varied from 4 to 7 m in width, and 

graded sharply into the Thalassia dominated band. The transect consisting of stations N 1, N2, and N3 

were located along this gradient. 

These barren craters were the largest encountered on Vieques. The depth of the craters below the 

surrounding sediment and the lack of recolonization would suggest that these are relatively recent 

features. On aerial photographs they appear to have dark spots at their exact centers. This is caused by 

various types of debris washing In and remaining in the depression at the center. The composition of this 

material is quite variable but consists largely of sponges and large pieces of military debris. When moved 

about by wave action or storm agitation. this material destabilized the sediments and greatly hinders plant 

recolonization . 

The deeper seagrass bed (NB~2) was composed of a sparse mixture of Syringodium and Halodule with 

no Thalassia. The bottom is characterized by mounds of fine sediment most likely produced by the mud 

shrimp, Callianassa. Areas like this are common In the Caribbean and are characterized by low seagrass 

biomass, as the bioturbation caused by these rather large shrimp does not allow a mature seagrass 

community to develop. 

Aerial Photography to 1985. The most graphic changes temporal occurred on the shallow seagrass 

meadow In Bahia lcacos. In 1978 there were about 5 very small filled craters and 2 craters of a somewhat 

larger size. Surveys at that time showed that all had filled in with sediment and their profiles were 

essentially level with that of the surrounding seagrasses. These also had Thalassia growing right up to 

the edge of the bare area and the centers of these areas were being colonized by calcareous algae and 

Halodu/e. This extent of damage was small and was similar in size and extent to that shown on the 

photos from all previous years. The photos from 1964 and 1972 are particularly good, and the number of 

craters and their size is very similar to those in 1978. Several distinct craters were seen to persist from 

1961 to 1964, but in no other Instance did craters persist from one series of photographs to another. As 

accurately as can be determined, all craters present in 1978 had recovered by 1985. Thus natural 

recovery processes were operating and the damaged areas were recolonizing. 
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The major change that is instantly obvious by comparing the 1984-85 photography to that of any previous 

time was the intensity of the cratering and damage within the impacted areas. The total size of the zone 

of impact and damage had not noticeably increased since 1978, but the intensity of damage and the 

percentage of the impact zone that was damaged were greater than at anytime in the past. Ground 

surveys found that these craters consisted of a central barren hole that was 1 O to 11 meters across, and 

from 0.5 to 1.5 m deep. On the photos these show a distinct dark spot at the center caused by debris that 

has accumulated in the holes. This material is continually in motion due to wave and current action and 

aids in maintaining the open craters. Each of these large barren craters is surrounded by one or two 

concentric bands, which show progressive recovery. In some instances the inner band consists of 

calcareous green algae and Halodule, with sparse Thalassia, while in others the Thalassia is absent and 

does not appear until the second band. This contrasts with the studies from 1978 where Thalassia_was 

present in all instances up to the edge of the inner bare areas. However the craters were definitely 

smaller at that time. 

Aerial Photography- 1999. NB VIEQUES Photos 1999: 41-08, 42-09 

In 1985 this area showed 6 large and 8 smaller impact craters while in 1999 it shows 1 large one and 5 

small ones. The large one appears to be very fresh while the smaller ones would appear older and have 

accumulated debris in the bottom. These appear as lighter circles with a dark central spot of the debris 

material. The bank remains a high-energy bank covered with seagrasses that are relatively continuous 

and unbroken except for the impact craters. Today the bank shows more continuous and uniform 

seagrass coverage than in previous photographs. 

In the cove to the east of this area, Bahia Salinas, the 1999 photography shows numerous smaller 

impacts. However while these craters are distinct and do not show up on much of the earlier photography 

does not mean that impact has increased in this area as it has lessened in the other. The previous 

photography simply was not capable of the resolution in the deeper depths encountered here. Overall 

there is no obvious change in the macroscopic distribution of seagrasses this region. Especially there is 

no evident decline. 

V.2 Bahia Salinas del Sur 

Description. The seagrass communities within this bay are broadly divisible Into 3 community types. In the 

eastern portion of the bay (SB-3), the sediments are very fine and highly disturbed, both by natural 

processes and by military activities. The seagrasses are primarily Ha/odule and Syringodium with periodic 

patches of colonizing Thalassia. This seagrass coverage in this area is sparse and lacelike due to the 

high numbers of craters in the grassbeds. 
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In the central portion of the bay (SB-1) the water is deeper (6-7 m ); the sediments are coarser and more 

consolidated. The standing crop of living seagrass leaves is higher than in the eastern portion of the bay. 

There are fewer craters evident, and the seagrass coverage is more continuous. 

In the western portion of the bay (SB-4), the seagrass cover is essentially continuous and characterized 

by lush Thalassia mixed with Syringodium and occasional patches of Halodu/e. There are no signs of 

explosive damage in this area. 

ln1985 samples were taken immediately outside of the bay, off Cayo Conejo, (SB-2). This was an 

undisturbed area about 6 to 7 m in depth dominated by Thalassia, but containing some Syringodium and 

occasional sprigs of Halodule. While not a true control station, as the physical environment is quite 

different outside of the bay, this station served as a local comparison in an adjacent and apparently 

undisturbed area. 

Aerial Photography to 1985. Determining the extent of changes in seagrass distribution for Bahia Salinas 

del Sur was more difficult than for the other areas as the 1985 photography did not give coverage of this 

area comparable to the series obtainable in previous years. The dense seagrass beds of the western bay 

were relatively unchanged from previous times. The eastern portion of the bay, especially the area 

immediately west of the runway target, is highly disturbed, as it was in 1978. 

One area that has showed increased damage was the north-central portion of the bay just to the 

southeast of the strafing target and south of the small Island at the head of the bay. This area showed 

considerable seagrass coverage, mostly Thalassia, in 1978, and was largely unvegetated in 1985. The 

sediments show evidence of disturbance from physical processes and bioturbation, which is a natural 

process. 

Aerial Photography - 1999. SB VI EQUES Photos 1999: 41-10 to 14, 40-13 

SB-1 No obvious change in seagrass communities near station location or in general area. 

SB-2 No obvious change near station location. although area in general shows more filling in and 

coalescing on the western edge of this bank. 

SB-3 This is just off the runway and is disturbed in all photos. There is no obvious change from 85-99 

although it remains highly disturbed. 
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SB-4 This is in the western part of the embayment. While made up in large part by boulders and patch 

reefs, this area shows noticeable infilling with seagrass compared with 85. 

Overall this area shows continued development of seagrasses from 1985 and the coalescing of numerous 

small beds. While the area directly off the runway target remains highly disturbed, the rest of the bay does 

not show signs of disturbance. 

V.3 Northwestern Stations 

Description. The seagrass meadows off the northwestern end of the island west of Mosquito Pier have a 

mixture of lush mature Thalassia, as well as all of the nonnal successional stages leading to these climax 

communities. The area is basically a climax Caribbean Thalassia community that is intermixed with 

repeated sand bodies, or blowouts that slowly migrate through the seagrass meadows, eroding the beds 

at one edge and recovering at the opposite edge. These are natural disturbances that are a function of 

the physical environment of the area. They may be initiated by any type of physical disturbance to the 

beds, and are maintained by a physical regime that causes erosion at a rate that is consistent, but slow 

enough to allow recovery on the opposite side of the blowout. This type of natural disturbance and 

recovery cycle is commonly observed throughout south Florida and the Caribbean (Patriquin. 1972). 

Near station NW-1 there were numerous pockets of disturbance in the Thalassia beds that are 

characteristic of manatee grazing. These graze scars are typically .2 to .5 m2 in size and are grouped in a 

loosely organized line, as the animals will graze briefly then swim a short distance and graze again. Some 

of these scars appeared to be quite freshly overturned, while others showed a regrowth of Penicillus and 

Halimeda, indicating a normal recovery pattern. Manatees and similar grazing scars were observed in this 

same area in 1978. 

Aerial Photography to 1985. The area west of Mosquito Pier has shown some interesting changes. 

Although called locally a pier, it is really a fill jetty which effectively blocks the waves and tidal flow from 

the east, the direction of the prevailing winds. This creates a relatively calm zone downwind of the pier, 

which has reduced erosion in the immediate shadow of the pier. Earlier photography showed that the 

large lunate and crescentic blowouts in the seagrass beds were distributed across this area both east and 

west of the pier, although they were denser at the west end of the island. Between 1978 and 1985, the 

blowouts within 500 to 1000 m west of the pier began to disappear as the seagrasses recolonized on one 

edge but the erosion on the opposite face has been virtually eliminated. These blowouts are in the 

shadow of the pier and are protected from the major erosional waves and currents. 
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To the west of the island, the major blowouts are generally unchanged in size and shape, but a careful 

plotting of the position of several of these blowouts has shown that they are slowly migrating. This is a 

normal characteristic of these features. 

Aerial Photography- 1999. NW 1-2 VIEQUES Photos 1994: 3-65. 

This is an area that is highly dynamic due to the currents and wave climate of the area. 

Two distinctive patch reefs at the northern edge of the seagrass beds make it possible to locate Individual 

patches with relative ease. In comparing the historical photography, there were very notable changes 

from the early 1960's to the mid 1980's, however from then until 1994 there was significantly less change. 

In the 1994 photography, the relative coverage of seagrass and the sand of the blowouts. Upon close 

Inspection numerous small and distinctive features can be traced over a twenty-year period with little 

change. 

VI. SUMMARY AND CONCLUSIONS 

In 1985 qualitative surveys of the seagrass beds of Vieques coupled with quantitative measurements of 

the standing crop and biomass showed that the seagrass meadows were abundant and productive. The 

differences in biomass, on a per square meter basis, between 1978 and 1985, were insignificant. The 

areas of concern that showed heavy damage were restricted in size and extent. They continued to be the 

same areas that were impacted in 1978 and there was no evidence of damage or deterioration outside of 

these restricted areas. The damage observed in these areas might have important local consequences in 

that the sediment stability, organic productivity, and utilizable habitat could be greatly reduced or even 

eliminated within these immediate impact areas. It was then thought that if the bomb and shell impacts 

continued to be confined to the present areas, they would not affect the surrounding seagrass meadows, 

which were healthy and productive. 

This scenario has continued to the present, but with some definite improvement. While the northwest site 

showed no decline and some indication of increased seagrass coverage, the other two main sites showed 

definite improvements. The NB sites showed a decrease in impacts and definite homogeneity of seagrass 

coverage. The SB sites, with the exception of the sites immediately off of the runway showed similar 

improvements. 

Overall the seagrass beds of Vieques appear to be healthy and, in the general survey as well as at the 

intensive sites, to be sustaining or even increasing in abundance. As in earlier surveys, the damage from 

military action is confined to very small areas and these areas are either maintaining at previous levels or 
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somewhat declining. This would indicate that not only are the seagrasses healthy, but retain their ability to 

support secondary consumers, including fishes, turtles, and manatees. 
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APPENDIX B 
HISTORICAL USE TRENDS 

Appendix 3: Ordnance Expenditures at Vieques Since 1983 
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Methods Used in Construction of the Threatened and Endangered Species Models 

For the Vieques BA Environmental Systems Research lnstitute's (ESRI) Spatial Analyst was used to 
perform the threatened and endangered species predictive modeling. Spatial Analyst is a raster (vs. 
vector) GIS application. It enables desktop GIS users to create. query. and analyze cell-based raster 
maps. Cell-based raster data sets. or grids, are especially suited to representing traditional geographic 
phenomena that vary continuously over space, such as elevation, slope, and aspect. 

The software also provides quick access to fundamental raster data creation and modeling capabilities 
such as surface generation (conversion of feature themes to grid themes from existing data sources), 
surface analysis (create buffers of distance from features, determine the proximity to a feature, derive 
density surfaces, and perform site suitability analysis), terrain modeling (slope, aspect, hill shade, 
watershed delineation, visibility), and contouring. A key component of ArcView Spatial Analyst is the 
ability to perform queries across grids, allowing the user to ask key questions that span multiple data 
types and levels of information (e.g., what areas have a rocky soil type, grassland vegetation, and slope 
of 20-30% ?). This gives the user the ability to leverage existing data in making more informed decisions. 

A data set based on literature was developed for each species that identified key components of its 
habitat preference (i.e. elevation where previously recorded or occurrence near a stream) based on 
literature or knowledge of the species. Table 1 lists the parameters used for development of each model. 
These parameters were weighted and input into the spatial analyst program to model likely sites of 
occurrence. The model then provided a map of sites that flt the parameters of occurrence for each 
species and provided site ranking (probability of occurrence). These maps were used to select likely 
habitat, stratify sampling effort, and design survey routes. All of the categories of parameters shown in 
Table 1 were not used on each species since some parameters were considered to be less important or 
no specific information was available. With additional study of each of these species models can be 
refined to further delineate the preferred habitat of each species. 



TABLE 1 
VIEQUES SPECIES SURVEYS 

Elevation Slope Aspect Soils Associated Vegetation Communities 

Stahlia monosperma Less than 10 ft Oto2% Not Important Tidal swamp Mangroves, at edge of salt flats, transitional 
area between limestone forest and sandy 
areas, brackish laaoons. wetlands 

Psychi/is macconnel/iae Less than 100 fl Variable All Rocky hills. limestone hills Low dense scrub. evergreen scrub, mangrove 
edge. within 150 m of the coastline and 
adjacent to mangrove foresL Found growing 
on or near cactus and manarove 

Calyptranthes thomasiana 300 to 800 ft (91 to 244 m)(Litue 40 to 60% (on Mt. Variable Pandura-very stony land Upland moist forest. moist deciduous. semi-
1980); at Vieques was found at 988 Prrata) complex (on Mt. Pirata); evergreen 
ft (301 m), at St. John at1270 ft volcanic (at St. John) 
(387 ml(USFWS 19971 

Eugenia woodburyana Known at 988 ft (301 m) on Mt >40% SW and NE side of Granitic, parental bedrock Subtropical dry forest. semi-evergreen 
Plrata slopes near Ml. ls limestone seasonal forest 

Plrata 
Goelzea elegans 200 to 600 ft (61 lo 183 m); also Lower portion of N or S within 50 m Limestone derived alluvlal Along seasonal water courses (quebradas) 

found only below 660 ft (200 m) slopes near of streams soils 
streams 

Chaemacrista glandulosa o to 20 ft Oto5% No data Silica sands, Algarrobo- Pure silica sand. in open areas near beach, 
var mirabifis Corozo-Arecibo soil beach scrub 

association 
Legend: 
ft = feet s = South 
m = meter SW = Southwest 
Ml.= Mount NE = Northeast 
N = North St. = Saini 
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Endangered Plant Model for Calyptranthes thomasiana 

Appendix C - Figure 1 Model showing predicted probab1lrty of occurrence for Calyptranthes thomasiana 
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Endangered Plant Model for Chameacrista glandulosa 

Appendix C - Figure 2 Model showing predicted probability of occurrence for Chameacnsta glandulosa 
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Appendix c F. · - tgure 3 

Endangered Pl ant Model for Eugenia wood'bu ryana 

Model sh . owing predicted probability of occurrence for E . ugema woodburyana 
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Endangered Plant Model for Goetzia elegans 

Q 

Appendix C - Figure 4 Model showing predicted probab11rty of occurrence for Goetz1a elegans 
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Endangered Plant Model for StahJia monosperma 

Appendix C - Figure 5 Model showing predicted probability of occurence for Stahl/a monosperma 
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APPENDIX D 
Geo-Marine, Inc. Turtle Track Survey Data (Including Figures) 



SUMMARY OF FIXED WING AERIAL SURVEY DATA 
FROM SEPTEMBER 2000 THROUGH FEBRUARY 2001 

1.0 INTRODUCTION 

Geo-Marine, Inc. (GMI) conducted aerial surveys for manatees, other marine mammals, and sea turtles 
over the waters surrounding Vieques Island, Puerto Rico. These surveys included the waters surrounding 
the Live Impact Area {LIA) and Eastern Maneuver Area (EMA). Aerial surveys were conducted from 
September 2000 through February 2001, using a high-wing, four-seat Cessna 172 airplane. The purpose 
of the survey effort was to provide the U.S. Navy (Navy) with additional data to determine the presence 
of absence of manatee, other marine mammals and sea turtles. Personnel from GMI, Caribbean 
Stranding Network (CSN), and the Navy personnel participated in conducted the aerial observations and 
recordation. 

2.0 FIXED WING AERIAL SURVEY METHODOLOGY 

Aerial surveys were conducted using a Cessna 172, high-winged, four-seat airplane with a pilot experienced 
in low altitude, slow speed, circling flights. Fifteen surveys were conducted once weekly (normally Friday), 
with three replicate surveys of 1.5 hours each morning, midday, and late afternoon from September 9 
through February 23, 2001. No surveys were conducted in January due to unavailability of an aircraft. 
The survey scheduled for December 1 was canceled due to bad weather and flown a day later. The 
December 8 survey was cancelled due to training exercises on the LIA. Surveys began after 7:00 a.m. 
and were completed by 5:00 p.m., with travel time extending longer at each end when necessary. The 
limitation of three, 1.5 hours surveys insured that observers would not experience fatigue. 

Two experienced observers and a recorder (secondary observer) were used to conduct the surveys. The 
most experienced observer was seated on the right front side of the aircraft with the window open or 
closed. Both primary observers had a minimum 30 hours of manatee survey experience, or 15 hours of 
manatee survey experience and 100 hours of other wildlife aerial survey experience, and knowledge of 
the survey area. Observers wore polarized sunglasses to reduce glare 

Secondary observers were used for this survey because manatees are difficult to locate over reefs and 
seagrass beds When wide expanses of shallow water were flown over, second observers in the left rear seat 
can be very useful in helping to effectively cover the area (Irvine 1982). Secondary observers positioned in 
the right rear seat recorded all observations. However, all manatees observed were circled on the right side, 
and officially counted and mapped by the primary (most experienced) observer. 

Each flight was flown at an altitude of 750 feet ASL and airspeed of 75-80 knots. When manatees were 
observed, the airplane slowed and circled the area until the observer was reasonably sure that an accurate 
count had been made (when repetitive counts become consistent). Tums were made to the right to offer 
optimal viewing to the primary observer. Photographs were taken when possible to confinn estrmates of 
group size in clear water. 

Surveys were designed to cover likely manatee habitat around Vieques Island out to 1.5 nautical miles 
(Figure 1 ). Areas covered include all of the coastal areas around the Island except for the west end. The 
survey efforts include most of the areas manatees are known to frequent around the island as well as all of 
the LIA and EMA. The west end of the island was not covered by the surveys, but the northwest side that is 
heavily used by manatees was covered. 

Surveys followed a standardized flight path, which can be covered in approximately 1.5 hours (Figure 1 ). The 
detailed flight paths allowed surveys to be carried out with minimum problems and greatest efficiency Route 
observations were marked on high quality Vieques maps when the flight track was not recorded with GPS. 
This procedure pennitted a backup observer to fly the segment if the primary observer was unable to fly. 



Aerial Survey Track Lines for Marine Mammals and Sea Turtles 
Vieques Island, Puerto Rico 
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Surveys were conducted once weekly (normally Friday), with three replicate surveys of 1.5 hours each 
morning, midday. and late afternoon. This allowed for collection of an adequate amount of data in a four­
month survey. This eliminated problems of manatees moving between sites between surveys. Surveys 
began after 7:00 a.m. and were completed by 5:00 p.m., with travel time extending longer at each end 
when necessary. The limitation of three, 1.5 hours surveys insured that observers would not experience 
fatigue. 

Standard data forms were provided for observers, with an example of proper form completion. General 
conditions for each survey flight were recorded at the beginning of the flight. These included the date, start 
and end time, observers and pilot present, airplane speed and altitude, and weather conditions. 

Environmental cond1t1ons for each segment of the survey flight were recorded. These include time traveling, 
water clarity (depth to which a manatee can be seen), and water surface condition. The Beaufort Sea State 
Scale was used to record sea surface conditions· 

"O" = smooth like glass, 
"1" = ripples with appearance of scales, no foam crests, 
"2" = small wavelets, crests of glossy appearance, not breaking, no whitecaps, and 
"3" = large wavelets, crests beginning to break, scattered whitecaps. 

Survey flights were canceled if water surface conditions rated 3 or higher. Weather and water conditions (air 
temperature aloft from airplane thermometer, percent cloud cover, water clarity, and water surface conditions) 
were recorded at least once per flight. Data was recorded more often if radical changes occurred. 

Manatee counts, location, behavior, and direction of travel were recorded on the data forms. with GPS 
readings. The number of adult manatees followed by an "M", the number of calves present fonowed by a "C", 
and a letter description of specific behavior. Calves are those animals tightly associated with an adult. but 
less than about half its length (Irvine 1982). 

Behavior categories: 

Besting = motionless manatees. 
Iraveling = swimming manatees, 
Eeed1ng = recognized by presence of a manatee in a grassbed and a nearby plume of 

suspended sediment in the water, or 
.Qavorting = mating herd, or group of manatees rolling, splashing, or swimming in tight circles . 

Total numbers of adults and calves sighted for each flight and a cover summary sheet for the entire 
survey was completed. Photocopies of the survey sheets were made and stored In two separate locations 
to safeguard loss of data Following each survey, copies of results, including maps, were sent to GMl­
Plano, Texas. From these results and collected GPS points, data was compiled into the GIS (ArcView) 
database. Detailed reports of manatee counts were provided for the study area 

2 .1 MARINE MAMMAL AERIAL SURVEY SHORT COURSE 

Pursuant to the USFWS, Puerto Rico field office request, a short course on manne mammal surveys was 
coordinated and taught by Dr. Bruce Ackerman, a research scientist with the Florida Marine Research 
Institute (FMRI) who is in charge of manatee aerial survey design and analysis for the FMRI. The course 
objectives were to: (1) review manatee and sea turtle natural history; (2) discuss survey procedures used In 
Florida; {3) go over current aerial survey procedures In Vieques surveys; (4) go on practice flights with 
observer teams; and (5) recommend possible improvements in Vieques aerial surveys. Representatives from 
GMI, the Navy, U.S. Fish and Wildlife Service {USFWS), Puerto Rico field office, and Department of Natural 
and Environmental Resources (ONER) attended the classroom and field portions of the course. 



3.0 AERIAL SURVEY RES UL TS 

The aerial surveys were conducted to collect data on manatee, other marine mammals, and sea turtle 
distribution and numbers in the waters surrounding Vieques Island. The raw data summary taken directly 
from the data sheets for all of the surveys is presented in the Appendix 1. The summary data presented 
includes observers, survey start and end time, sea state, weather, air speed, altitude, number of animals 
observed, time observed, location, and coordinates. 

3.1 MANATEE DATA 

Seventeen days of aerial surveys were conducted from September 2000 through February 2001 to record 
the locations and numbers of manatees sighted around Vieques. During the February 23, 2001, evening 
flight 3 manatees were observed outside the survey area, west of Puerto del Rey, off Fajardo moving in 
the direction of Culebra. 

Over a period of 6 months there were 51 surveys (72.27 hours) conducted over seventeen days Table 1 
shows the survey dates, number of hours in the aircraft, and the number of manatees observed. Table 2 
presents the data by survey lime and the number of manatees observed. Numbers of manatees are 
presented as individual animals unless noted as occurring in groups or cow/calf pairs. October had the 
highest number of manatees recorded and is the only month in which groups were sighted. Figure 2 
shows the locations where manatees were d1stnbuted around Vieques Island. 

The greatest concentration of manatees were seen in Puerto Ferro (5 animals seen during the morning 
and midday surveys). Another single sighting occurred In Puerto Ferro. Manatees were also recorded 
near Blue Beach (1 manatee), Punta Conejo (2 manatees), Fanduca Beach (1 manatee), in Ensenada 
Honda (3 manatees), and near Jalovita Beach (1 manatee). During these surveys no manatees were 
observed east of Jalovita Beach. Manatees have been observed as far east as Bahia Salina del Sur 
during tra1mng clearing surveys. 

The observations taken during this survey indicates that manatees are regularly using the south coast of 
the Vieques. nearly to Yellow Beach (Figure 2). Concentrations of manatees are centered at Puerto Ferro 
and Ensenada Honda, with a few animals traveling eastward toward the LIA. The LIA is not regularly 
used as a feed area although suitable habitat exists in Bahia Salina del Sur. The distance from a 
freshwater source may be a factor that limits the use of the coastal waters bordering the south shore of 
the LIA. 

Table 1 
F" d Wi A . I M t S 1xe ng eria ana ee f 2000 2001 urvey or . 

SURVEY NO.OF NO. OF SURVEY NO.OF NO.OF 
DATE HOURS MANATEES DATE HOURS MANATEES 

September November 
9 4.12 0 3 4.57 1 
16 4.25 0 10 4.16 2 
22 4.29 3 ·' 17 4.22 0 
29 5.21 0 22 4.29 0 

October December 
6 4.35 2 2 4.24 0 
13 4.23 13 15 4.16 0 
20 4.34 6 22 4.31 1 
27 4.10 4 February 2001 

16 4.30 1 
23 3.15 0 



Table 2 
F. d w· A . J M t S 1xe mQ ena ana ee f 2000 2001 urvev or . 

NUMBER OF MANATEES 

SURVEY DATE MORNING MIDDAY EVENING 

Seotember 2000 
9 0 0 0 
16 0 0 0 
22 2 1 0 
29 0 0 0 

October 2000 
6 0 1 1 
13 5G, 1 5 G.1 1 
20 2CC 2G,2G 0 
27 0 4G 0 

November 2000 
3 1 0 0 

10 1 1 0 
17 0 0 0 
22 0 0 0 

December 2000 
2 0 0 0 

15 0 0 0 
22 0 0 1 

January 2001 no surveys conducted 
Februarv 2001 

16 0 1 0 
23 0 I 0 0 

G=group of manatees CC=cow and calf 

3.2 SEA TURTLE DATA 

The 51 aerial surveys conducted from September 2000 through December 2000 yielded 483 turtle 
sightings. In February 2001 there were only 13 turtle sightings for a combined total of 496 turtle sightings 
(Table 2). During the surveys, 6.86 turtles were sighted per hour, with a range of 1.74 to 11.9 turtles 
sighted/hour 

Table 2 
Monthly Average Sea Turtles Observed Per Survey Around 

V' I I d i 2000 2001 1eques s an n . 
Fixed (High) Wing Airplane Surveys • 2000 

Number of Number of No. Turtle's 
Month Surveys Turtles Average Surveyed 

Conducted Observed Per Survey Per Hour 
2000 
September 12 I 129 10.8 7.02 
October 12 235 19.6 11.9 
November 12 77 6.4 4.4 

December 9 42 4.66 3.2 
2001 

January None 0 0 0 
February 6 13 2. 16 1.74 
Total 51 496 9.73 6.86 

Figure 3 shows a plot of all sea turtle locations recorded during the aerial surveys. The majority of the 
sightings occurred on the south coast of Vieques. There were no distinct distributional patterns evident 
from these plots. 



Rainey (1979) collected similar data for Culebra and Vieques during May, June, August. and September. 
The sighting rates reported for these surveys are within the ranges reported for surveys conducted 
around Culebra (11 1 turtles/hour) and Vieques (1.2 turtles/hour). These data indicate that the number of 
turtles around Vieques may have increased since the 1978 surveys, however, to effectively compare the 
relative density of turtles around the two islands would require simultaneous aerial surveys stratified by 
habitat type and location. Aerial survey sighting rates are not readily convertible to estimates of the 
number of turtles in Vieques waters. but do provide an index of the population. 

3 .3 OTHER MARINE MAMMAL, UNIDENTIFIED ANIMALS, AND OTHER SPECIES DATA 

During the aerial survey flights for manatee and sea turtles. other marine mammals, unidentified animals, 
and other species locations were recorded that occurred within the surrounding waters of Vieques Island. 
From September 2000 through February 2001 the observers recorded 29 dolphins, 6 whales, 4 sharks, 
and 1 unidentified animal. One pilot whale was seen outside the survey area near NSRR on October 20, 
2000. These data are presented in the Summary Tables in Appendix 1 and plotted in Figures 4-6. 



Appendix 1 
Summary Data for Fixed Wing Aerial Surveys 
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Sea Turtle Survey for Vieques Island. Puerto Rico 
January - March, 2000 
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Appendix D - Figure 1. Sea Turtle Survey for V1eques Island, Puerto Rico for January - March, 2000 

Q 

Non - GPS Locations 
Janu81)1 February March 

Turtle nest 0 • C 

Turtle track 0 • CJ 

Sea grass 

d·Ross/1760-v2411760-v24cumm 



Sea Turtle Survey for Vieques Island, Puerto Rico 
April - June, 2000 
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Appendix D - Flgure 2. Sea Turtle Survey for Vieques Island, Puerto Rico for April - June, 2000 
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Sea Turtle Survey for Vieques Island, Puerto Rico 
July - September, 2000 
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Appendix 0 - Flgure 3 Sea Turtle Survey for Vleques Island, Puerto Rico for July - September, 2000 
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Sea Turtle Survey for Vieques Island, Puerto Rico 
October - December, 2000 
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Appendix D - Figure 4 Sea Turtle Survey for Vieques Island, Puerto Rico for October - December, 2000. 
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APPENDIX E 
Navy OP-1 Marine Mammal Sighting Data 



OP-1 Sighting Data 

DATE SPECIES LOCATION COMMENTS 

2118/90 Whale South Range (south of OP, app. 2 miles offshore) 

2/18/90 Whale South Range (south of OP transit to the east, app. 2 miles offshore) 

3/15/90 Whale South Range (south of OP1. approx. 5 miles north) 

4/18/90 Whale South Range (southeast of OP1, approx. 1 mile offshore) 

218/91 Whale North Range (East friendly front line on north side 1 1/2 miles) 

2121/91 Whale North Range (North 1/4 mile of OP1) 

2/5/92 W hale North Range (North 300 mts Fosil Bay) 

2/8/92 Whale South Range 

2/13/92 Whale North Range (North 4 miles) 

2115/92 Whale Eastern tip 

8120192 Whale South Range (South east 3 miles) 

2/14/93 Whale South Range (South of OP) 

4/22/93 Whale South Range (3 1/2 miles south) 

3n/94 Whale North Range (1/2 north Roca Cucaracha) 

3/17/96 Whale North Range (1/2 mile directly north lcacos Bay) 

2/16/98 Whale South Range (more than 1 mile south of TGT6) 

2126198 Whale South Range (south ofTGT 7, 2 miles) 

3/12198 Whale South Range (south ofTGT 7, app. 1 mile) 

3/29/98 Whale South Range (south 1 mile OP1) 

7/13/98 Whale South Range (18-02N, 065-23W) 

2124/99 Whale North Range (north of OP1. 3/4 mile offshore) 

3/2/99 Whale North Range {112 mile north of north boat ramp outside the reef) 

10/5/99 Manatee Puerto Ferro Stranding NEPST578 (marked 
10/4/99 by stranding network) 

8/5/00 Manatee Tamarido B (?) Geo-Marine Survey data 

8/8/00 Manatee Between Tamarido (?) and Bahia Salinas del Sur Geo-Marine Survey data 

8/15/00 Manatee >1000 yds off Bahia Salinas de! Sur Geo-Marine Survey data 

8/16/00 Dolphin 58749/96528 

10/15/00 Manatee Ensenada Honda Geo-Marine Survey data 

10/15/00 Whale Location not decipherable from notes 

10/17/00 Manatee 4914/0558 

10/17/00 Whale 1759/06527W 

.. 
{Note: 5/15/00 notes undecipherable. Winston Martinez contacted. This information referred to a sea turtle nest) 
{Note: 8/16/00 dolphin sighting was far out of range of Vieques and is, therefore, not mapped) 
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""' ---~ --- ·--- -- -· hale Ttlrtil ---· ·· -· -- · 
• w 1~J:i·· . . es, and Manatee's Report/ 

Date Time WTM Tvoe Location Remarks 
3123199 8 OO:OOAM Tu rile YellowBeilch Saw at least 3 tur11e mar1cs at yellow beach early • 0800. Notified wild lcfe 

personnel Mr. Belan:k>. 741-8683 

312199 6:30:00AM Whale North Range At least 2 whales, orie large and one small 112 mile north of north boat 
ramp outside the refof. 

2124199 4:25:00PM Whale Notih Range Sighted whale nonh of OP1 3/4 mile offs/lore more than one about 1625 

7113198 Whale South Range Called by USS Moo~brugger Sighted 3 pilot whales at 18-02N 065-23W 

519198 6:42·00AM Turtle Yelow Beach 2 tvrtles sighted layi '0 eggs on yellow beach W Martinez notified 
Watch/Guard be1og ~t 

3129196 5.00:00 PM Whale South Range South 1 mile OP1 3 whales heading west Celled in by USS Moo&ebru99er 

3112/98 8.30 OOAM Whale South Range More than one soutt. or TGT 7 aprox 1 mile. 

2126/98 4 00.00 PM Whale South Range 1600. Whales (aprcii 2) south ofTGT 7 2 miles 

2/16198 7 .30·00AM Whale South Range 0730 Whales mOn! than 1 south of TGT6 oonllnue<I ESE and deared 
Notified Winston. 

3120/97 Turtle Yellow Beach Notified Winston Martinez. Turtle nut yellow beach 

4/11196 Turtle Beach Area Winston Martinez notified. Turtle nest on beach. 

3114196 3:10.00 PM Whale North Range 1510 Whale 112 directly nortti lea.cos Bay No bombs or NGFS al day 

2/13/96 12:21 .00 PM Whale North Range 1221 whale 112 mile north Roca Cucaracha 

2/12/96 20000PM Turtle North Range 1400 Turtle nonh of Isla Valh 

2/26195 10 00.00 AM whale South Range South of Pelican lsl11nd 

3117/94 3 15·00 PM Whale South Range South Pellcan Island splashed 

317/94 9 40:00AM Whale South Range 0940 Whales sou1h 1sla pelican s~sher 

212719'1 1 24.00 PM turtle Yellow Beach Leatt\er neck Yellow Bead1 2 nests 

4/22/93 9 .23·00AM Whale South Range 3 112 miles south tg #6 heading NE 

2114193 8 40.00AM Whale South Range At least 6 possibly nore heading west South or OP. 

8120/92 10000 PM Whale South Range 2 Males, 1 calf. Lo<·ks like hump backs. South east 3 rrulef> heading north 

2115192 8 05:00AM Whale Entern tip Ea5t tip. 3 Whales. 

2/13192 12 so·oo PM Whale North Range NOl1h 4 miles Whates 

218192 9 ·40:00AM Wnale South Range Heading south. Wh:ile 

215192 2 42:00 PM Whale North Range North 300 mts Fosil Bay heading east. Whales splashing ar>d )umping 

2121/91 1000:00AM Whale North Range North 1/4 mile of OP1 . 1 Whale headhg no11h west 

218/91 10 35:00 AM Whale North Range East friendly front llae on north aide 1 112 miles. Whales - a 101 of 
splHhing and jump ng 

113190 857.00AM turtle Reported leather nEck turtle mid beach 114 mile 

514190 3 :50.00 PM turtle Yellow beach first beach at botton of OP1 hill nex1 to ot1141r west nest 

4/26/90 6 :56·00AM turtle Yellow Beach Center of yellow be 1ch "tracks" 

"118190 3 .00:00 PM whale South Range Southeast of OP1 aprox 1 mile offshore 

3/5/90 9.50.00 AM whale South Range South of OP1 spro> 5 miles N a wtiale in transit to the easl 

2/18/90 10 oo·oo AM Whale South Range SoU1h of OP transit to the east ap1ox 2 miles offshOre 

2118/90 11 45.00AM whale South Range Sourheas1 of OP a~ prox 2 m1le11 offshore 

Tuesday, November 07, 2000 
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APPENDIX F 
Stranding Data for the Caribbean Sea 



Manne Marr .I Stranding Records Caribbean 5 ,ding Network 
No P91 

Col<lloqNo Oaie Speoes Locality Mun1CtpaJ11y Counriy ,t,,.mals~ Size (cm) />ge Predoowlant cause ol S1rand119 

'?'!?? 

NEPSTI05 ,. ,,. ">)"> 1h~h~(.hU' muriu/U..\ El Es.:a111br6n s~n Juan Pucr10 Raco u Calf c Narural cause. Dependen1 calf 

1867 
NEPSTUl<I 2!! Scptcltlbcr 186 7 Sre•iell.; jrm11ul" 80 nu NW of Pun1a Bonnqucn Aguad1llJ Pucr10 Rico F 167 Subadult SA Human rela1ed cause Capture 

1869 
Nl-.PSIU<;il 2.., M\" I ~CJ .~tt:m:llu f7m11ult\ l ·nknv .... n (.W~I IU<.:dJ...11~ Punto Raco u Undererm111tld u Human related cause Capmre 

1935 
NH>)T.+t>I 19JS lklphm1<A<c Otr Can<lld.l S1ree1. Cond.ldo S;m Juan Puerio Rico u large Undetenruned u Undelermlncd 

1937 
NEPS1U10 IU 'V!Jn:h 1937 TUf\UJP\ trtllH.U/U\ San Juilll Harbcl1 San Juan Puerto Rico F 215 Subadull SA Undetennined 

1942 
Nl-.PST462 1942 D<lphm1dw! Ber.,.ecn Peri6n de san Jorge y Pend Para San Juan Puerto Rico u large Uooetennined u Undetermined 

1945 
MYST~ IQ.15 7 rnh~t.hU' nkl!w.ru' lloqucron C•bo KOJO Puerto Rico u Undetennined u Human related cause Capiure 

Nl:J''>T.llU 1945 O<!lph1111W.- Bclund rhe Mamo1 Hotel, Coodado !>an Juan Puerto Rico u large Uooetenruned u Undetermined 

1950 
Nl:.PS.11112 ,, >» 19.<.() Ltphm\ '''"'"v,rn, 8 Cat'l6n. Plu}a del Coffi Isl•~ V1<q1.1<:s Puerto Rico I+ u Unde!enruned u Natural cause Soc1al/berd strandmg 

1' 1:.P~ r\l-18 " m 1950 TUf\ll){'l 1runv.JJ1J1 Off Cayo Marganta. La P..uguera UJdS Pueno Rico u Undetemunod u Human rela!ed cause Emanglemen1 

NEPsrno t<iSO ffli..lz~<.hU\ ltWJltl(U-\ Parquc Luis Munoz Rivera S~Ut Ju.tu Pucno Rico u Undetermined u Undetennrned 

1954 
Nl.:cP~l 211 " 1-.111 195-J fr1d1t.:< Jiu.\ /1~4l/kUU\ llalu.1 ~u~IJ (..,,bt,) ROJ'' Puerto Rieu LI Uhdetenruned u Human reJared cause Capcure 

1959 
Nl-i''>l(lll 

19 ''""' 1959 G/1,1h1<~p/uJ.lu nu.iuorlnmhu1 l'onm SJJJ (,or6mmo ~I Boqueron '>~n Juan Pueno Rroo u 370 Adulr A Undetemuned 

1960 
Nl-.I'\ 129-1 ., "' 1900 Tr1t.ht!<hu' 111t..UU1tm La P:ugucra llljil> Puerto Rico u u Human related cause Capture 

1961 
Nl.hfU02 2J l-'l"llfllitr) l'IOI L1p/J1u' LU\'fr,H/rt\ I nu SW of 1-" P.irgucra l.iJ.tl l'ucrco Rieu F 5486 A duh A Uncletenruned 

1963 
Nl:-P\IO<X• Ap1d 1%.I / ul ''°f" lflUltd/U,\ l•la Cuc• .i. Lt Pnr11uer.. 1 •• J.1.S Puerto Rrco M 250 Adule A Undeienruned 



Manne Marr .I Stranding Records 

1964 

NFPST 471 196-l Tmhe«/111.1 mu11u1111 

NEP~T003 I.I Stptemher IQb.i Ziphiu1 <1mm.\frn 

1965 
NtP) TOO!\ " °"'-"'m~ 1965 l1p/r1u> <uvtr<.>\fr" 

NEPSTl99 Del"embo:r 1965 lipl11u1 tuviroMm 

NEPST357 ·n Oocemb<!r 1965 liplrtu> wwrustrl.\ 

NEP!iTIOI ·» Duxmbcr 1965 l1ph1u1 """'""'m 
Nl:PST21j() UY 0.0..~mb<!r 1%5 Zip/1tu1 wn""'" 
Nl:.PST004 09 December 1%5 Z1ph1u1 wviru,,,1.1 

'<EPST'.?89 o<> U..:cmbcr 1%." L1ph1u.1 umru.1m1 

Nf-J'~T2<n W ()ecemher 1%5 Ltphiu• r.uvir"1tr11 

NH'ST29.3 W °"""mt.:r 1%5 l1ph1u.• tuwrmrr11 

1966 
NEPST040 

NEPST017 

Nl:PSIOOI 

1969 
NEPST472 

NEPST471 

12 Februat) 

01 March 

25 Ma> 

NEP!ff044 I 7 February 

NEPST480 17 Feb<u.uy 

19701s 
NEl'ST053 .,, ,., 

NEPS1464 

NEPST I 04 ·•1 Summer 

J 966 Ziph1u> w1mJ>1m 

1966 l1phlU> WVITV>(ft.\ 

I %6 Phy1t!ler 111ULrocephiilu> 

i<lQQ Trtt·hethu.1 """"11U.< 

1969 S1e11dlu fronw/11 

1969 S1<11ellu fruniu/11 

., 
CeilJLt>I Ll!ge whale 

!Xlphmickll' 

1970 Cetw.·rtt Smull whult 

M·.PS 1042 02 !>•p«~rnber I 970 ~1endlu fr1m1u/11 

NEPST 477 02 Septemb<:r L 970 Stcn.:llu frUtllult.• 

NEPST478 02 S.:P'embcr 1970 Stenel/u /'""'"''' 

NEPS l .J79 02 '>cptt!l11bl!r 1970 .~1~11<11.i /rc11t1<1/11 

1971 
NEPSTOL'\ 11 March 

1974 
NEP!>I021 " ?n 

NEPSTQ.l6 .,, .,.., 

N EPS r2.io J 9 May 

Pia) a <kl Escambr6n 

Barno La Palma 

Playa de Paullas 

Playa de Pat1llas 

Bamo Bocas. Scc1or Venianas 

Playa de l'aullas 

Arrcc1rc Margan1a, SW 01 La Pur311er.1 

Arrec1fe Margan1a. SW o( La PargucrJ 

Arrt>C•fr Margari1a. SW of La f'JT~ucrJ 

Arn:c1k Margania, SW of La Pargucra 

Arrec1fe Margan1a. SW of La Parguer• 

Las C roobal. 

CayoMomlJo 

W of Punl3 Cadena, T res Hcnnanos Beach 

Pl.Ima salcnas, l>ec1or La Barca 

.... Barca 

-17 mi SW o( Cabo ROJO 

- 1'1 m1 SW of Cabo KOJO 

C•rroGordo 

Ptaya Ballc11J 

Sand> HJy !beach! 

Sandy Bay 1Beach1 

SanJ) Bay c Beach> 

'kuid) B:ty c lka:h1 

Playa Tortuga. Isla Culebrua 

Joyud.c1 

Near Joyuda 

San Juan 

A11oyo 

Arroyo 

Arroyo 

Gua)'amll. 

AITO)'O 

l.dja> 

hljaido 

Sal mas 

R111C60 

Salinas 

Salinas 

Cabo ROJO 

Cabo RoJo 

Vega Alla 

Guanu:a 

Vir~enGorda 

St Tbomas 

::.1 lllomas 

'ii Thomas 

St Thomas 

Cabo ROJO 

lsl;1deMonn 

Cabo Rojo 

Pucrlo Rico 

Puello Rico 

Puerto Rico 

Puerto Rico 

Puello Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rtco 

Pucrco Rico 

Pucrlo Rico 

Puerto Rico 

Puerio Rico 

Pucno Rico 

Puerto Rico 

Pu•no Rico 

Pueno Rico 

Puccio Rico 

Puerto Rico 

Bn11sh V1rgtn Islands 

US V 1rgm Islands 

US Virgm Islands 

US Virgm Islands 

US Vngm Islands 

Puerco Rico 

Pueno Rico 

Pueno Rico 

No 
Anrmals Se> Sile 1cm) "'Je 

u 
M 

u 
u 
M 

F 

M 

Unde1ermined 

350 Calf 

-365 Calf 

Undetenrunod 

-660 Adull 

Undelemunod 

A duh 

u 
c 

F - .520 Adult 

c 
u 
A 

u 
A 

A 

u 
u 
u 

M 

u 
u 

F 

M 

F 

u 
u 
M 

u 

u 
u 
u 
F 

F 

F 

f 

u 

M 

u 
F 

488 

A duh 

Undetcnnlned 

10.50 Adult 

A 

u 
A 

Undetcmiined U 

Undetenruned U 

Undetermined U 

Undetermined U 

large Undelcmiined 

large Undetemuned 

small Undetermined 

175 Adult 

203 Adull 

184 Adulr 

200 Adull 

-JQ50 Adulr 

213 Subaduh 

large Undelenmned 

166 Subaduh 

u 
u 
u 
A 

A 

A 

A 

A 

SA 

u 
SA 

Caribbean S 1dtng Network 

Underermmed 

Natural cause Dependent calf 

Natw-al cause: Social/herd stranding 

Nauual cause: Social/herd stranding 

Na1wal cau5e: Social/herd stranding 

Natwal cause: Social/herd stranding 

Na1uraJ cause: Social/herd soanding 

Natural cause: Social/herd srranding 

Narural cause· Social/herd suanding 

Natural cause: Social/herd slranding 

Natural cause: Social/herd stranding 

Undetemlincd 

Undetermined 

Undetermmed 

Human rela1ed cause: Caplure 

Human relared cause: Capture 

Human related cause: Capture 

Human related cause: Caprure 

Undetermined 

Underennined 

Undetennined 

Narural cause: Social/herd s1randing 

Natural cause: Sociallherd stranding 

Natural cause: Social/herd stranding 

Natural cause: Social/herd S1randing 

Undetemuned 

Human related cause Sh0t 

Undetenruned 

Human relared cause Acetdcntal capture 

P~2 



Marine Man 

1975 
Ntl'ST041 

NEPST158 

NEPST067 

NEPST239 

NEPST085 

1976 

" M=n 
23 M,.r.:h 

28 Mt1y 

01 Jul} 

26 August 

NEPST090 » ·m 

NEPST0.\3 2l! Januat) 

1977 

!I Stranding Records 

( 975 liphlU,\ LtJVlf()>/f/• 

1975 Glob1<~p""1u mtJ1:rurh.1•nchu> 

1975 Tnth<'thw llllJ/lUllll 

1975 Steno brt-dtJMru1s 

1975 TritMchus manu/u.. 

NFPST08o lo 1-ebruat} 1977 Trichedtu.1 nUJMlu.1 

'll:.PST034 I 8 °"-"miler 1977 Kug1u l""'<"f'' 

1978 
NEPS.1022 "' 

NEPST09i .., ,.,., 

N~"TO&l .,, Spring 

NEPST081 19 June 

1979 
Nl'.PSll33 

NEPST02.3 "' "'" 

NEP~T063 » m 

NEPSTOJ.'\ 01 Janu;u: 

NEPST027 03 Ma} 

1980 

1978 Tur>1<>p• trunaJJu..1 

1978 Tflcite< /w; munuil.li 

1978 Triche<huJ mtJllUJu> 

I '178 Trid1.idtus mu11<1111> 

1979 Drlphmuiue D<:lphm11.lue 

1979 Tur>tvp> 1rumtJ1u.1 

1979 Ce/aW.I lmge Whal• 

1979 Kog1u brevt<<'P> 

1979 Tuo1up.• truru.a111.1 

NEPST098 

NEPST04., 

Ntl'ST362 

NtPSf069 

NEPST070 

NE.PST049 

.,., »1 1980 Trtthethu1 mtinu1u1 

» Winier I Q80 M<'gU{'feru tl•'>'U.:Ulll(ltuc 

21 Ju"" IQ80 Ph1.1cfer '71'J<f/h.'cphulu1 

Io; S<:pccmbo!r 1980 l'r14h1:.lw.1 t11<111UIU• 

18 September 1980 TmJi~,·hu> tl'llJllallo 

21 D«ember 1980 Trit·hnlUI> t11UIJtJlu• 

1981 
"I l:.l'STO.~ •> »> 1981 Gl11h1.-phultJ 1Tk.lv1irh1n<hu1 

191:! I L1ph1u' wvmJ\lm 'lll:.l'ST043 " .,., 

NtP!> 1483 

Nl::PS107.J 26 Jamlilr\ 

NtPS rOO<l 26 Januaf) 

1981 D<lphmtdaJ: 

1981 Z1ph1u.\ t-'tn-1ra,1n, 

I Q8 I l1pl11u1 LUl'lrrJlfm 

SE point or Anegada 

Of( N«ker Island 

Levrnown 

Playas famanndo y Almendro 

Playa Los Machos 

Mu1t1c1pamy 

Anegada 

Virgin Gorda 

Toa BaJa 

Isla de Culebra 

Ceiba 

Bnush V11gm Islands 

Bntish V1rgtn Islands 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Pwua Boca Quebrada 

Guanoi1bo. I mt S of Mayag~et 

Isla de Vt"'lues Puerto Rico 

Punta Las Marlas, Ocean Park 

P..u<tu" Col6n. Bamo Espinal 

Rio FaJd!do 

La Pol• de las Mu;eres 

Sector El Seco 

Off Joyuda 

B<l"«n Sr Croix and S1 Thom.i> 

El Boque1e. E or Bahia Tall•boa 

Mayaguez 

San Juan 

Ag...W 

Ponce 

Mayaglle'l 

FaJardo 

Fajatdo 

Ma1ui11 

Mayagu<"Z 

Mayaguez 

Cabo ROJO 

M.•}aguez 

Agu;ld1ll• 

Sam1 Cro1~ 

Penu.,las 

Between Pia. Puerto Nuevo & lsl.,ra de Gana Vega Baja 

Bahia de Tallaboo Pe~uelas 

L<»<mgo Cay 

Cayo de PaJaro$ 

Barno !slot< 

Hess Oil Company. S of Hallpenn} Ba}· 

Hess Oil Company. S of Hall penny Ba) 

St fohn 

Salinas 

Arecibo 

S1. Croi. 

SI. Croi~ 

Puerto Rico 

Puerto Rico 

Pueno Rico 

Puerto Rico 

Puerto Rico 

Pueno Rico 

Puerto Rico 

Puerto Rico 

Pueno Rico 

Puerto Rico 

Pueno Rico 

Puerto Rico 

Puerto Rico 

Pucno Rico 

US Virgin Islands 

P0<:t10 Rico 

Puerto Rico 

Pueno Rico 

US V11g1n Islands 

Puerto Rico 

Pueno Rico 

US Virgin Island.\ 

US Virgin Islands 

No 
Anomals Se< So:e (cm) ~ 

3 M 

u 
u 
u 
M 

u 
M 

u 
u 

u 
u 
u 
u 

u 
u 
u 
M 

M 

u 
u 
u 
M 

M 

u 

u 
u 
lJ 

F 

M 

-533 Adult 

c.a1r 
198 Subadull 

-213 Subadult 

young 

315 Adult 

Adult 

305 Adu!I 

u 
A 

c 
SA 

5A 

A 

A 

A 

Undetennmed U 

Undetcrmmcd U 

Undetcnnrned U 

Undetemuned U 

Undetennincd U 

Undetennmed U 

large Undcu:nnined U 

320 Adult A 

165) Calf c 

Undelemuned 

~ 1372. Adult 

Adult 

-305 Adult 

313 Adult 

Undelerrnmod 

u 
A 

A 

A 

A 27 gig 

u 

Undetcmuned U 

--413 Subadult SA 

small Undetemuned U 

5.50 Adult A 

- 370 Calf C 

Canbbean S ,ding Network 

Predo<Twlanl cause ol Sll'arding 

Undelemuned 

Undetennined 

Na!Ural cause: Dependent calf 

Human related causc: Acciden!al cap1ure 

Human related cau.o;e. Caprnre 

Human related C3115C c:apruze 

Human related cause Accidental capture 

Human rela1ed cause shol/harpooned 

Undetemuned 

Undetenruned 

Human related cause:: Caprure 

Human relaled cause: Capture 

Human related cause; Capture 

Uode1cmuned 

Undefenni.ned 

Undetenruned 

Undetenruned 

Human related cause Caprure 

Undetermined 

Undetennined 

Natural cause Preda11on Orcas 

U ndetenn1ned 

Undeleonined 

Human related cause EnU1nglemen1 

Undetcmunod 

Undetennined 

Undetermined 

Undelermioed 

Undet<!nnined 

Page3 



Marine Man 
CatalOg No 

NEPST054 

NEPST031 

NE~"T024 

Oa10 

n. April 

03 April 

03 Apnl 

!I Stranding Records 
$peoes 

\981 Gb;h1uphala """-rorhym:hu.1 

1981 Glob11.cphalu 111U(.rorh_1nchUJ 

1981 Turttop; truru.a111.; 

NEPST025 03 Ma) 1981 Turnop5 trurn.UIU> 

NEPST008 OJ Ma) 1981 Z1ph1u.1 wl'IW.\lrt1 

NEP:>T07 J J 5 Ma) 198 J Tnthcthu' 11UJ/llllu> 

NEPS !036 06 June 1981 7 rtdw1.nu.> 111U11'JIW 

NEPST072 18 Augus1 1981 Trtthtth1u ma11utu.1 

NEPSTO 16 20 A u~ust 1981 Tur>1op> rru11<:wus 

NEPS1.l6l 12 Oc.:1ot>er 1981 Tuniop> tru11tU1u.1 

NFP!) TIO~ " O,,U,mbcr l<lSI Tmhc<h111 lllWUltu1 

1982 
Nf:.l'ST032 '' m 

16 Janual) 

.,., Spnng 

J\I Augusi 

2.l August 

1982 Glu/11,ephalu m.u.rorhwu.hu.1 

1982 Trtchcthu' llkUltlfll 

1982 Simo t>rr&.uu:n.v1 

NFJ'ST073 

NEPST09J 

~l-P!>TOIO 

NEPSTOIJ 

Nf:PST476 

NEPST029 

NEPST075 

NEPST076 

17 September 1982 TTlt"hec/tus t11WUlllL> 

19 Septembo:r 1982 Stene/Ju toeruli!oolbu 

02 October J 982 T1icM1.hu.1 mwwtus 

0 I No1 ember J 982 Tri1.h•dtus mtJIUJIUl 

1983 
NEPST055 " .,,, 

NEPST062 .,, .,.,., 

NEl'ST007 IO Apnl 

NcPST052 .,., Summer 

Ntl'ST094 "' hdl 

1984 
NEPST057 . ., '»' 

l\El'ST091 .,, ,., 

NEPST050 » W1n1er 

1983 Turiwp:i rruru:wtu 

1983 Z1ph1u1 «JVtru>rm 

1983 Glob11.ephalu mm;r{)fh.1ru:hus 

1983 Tri,he1.~ """""'"" 

l 111>-l Tr11.hrthU.\ l1k.IJIU(U\ 

1984 rri~hnhu1 ""''"'"" 

NEP:.l!l'l5 April 1984 Tr1<h,;thu.• '"""""" 

NEPST068 08 April 1984 Tmhl!,hu.• ,,.,,-.,,1u1 

N!:l'ST07i IJ August 19!14 Tr11.hnh11> munuw' 

"EPST096 "' :iep1cn1bo:r 1984 Tmh•th1" ""'"'""-' 

1985 
NEPST092 

NEPST48~ 

NEPST078 

Jan~ 

O<I February 

1985 Tt1d1.:d1u> "llPl<l"'' 
1985 Tri<h«hu> ""'""'"-' 

Pueno Las Vacas, Punta Palmas Altas 

Barno l~lo1e 

John·s Folly 

Drunk Bay (John·s FollyJ 

Pasa de La Comuda, La Pargue:a 

Near Aguirre Power P1an1. Bahia de Jo~ 

Playa Puntilla ar lhe Uruon Carbide Planl 

Sea wall a1 Beach Ho<d. Jack"s Ba) 

Zootenvale, Coral Bay 

Sec1or l anw111do 

Ntar old ccmerery , La Pena 

Near Rio F'ajatdo 

L:! Grange beach. Frederhk1ed 

Playa Salinas 

SW shore of Buck Island 

Cayo de Mata 

El Combarc 

Dorado Beach 

Punca A11:nas. Joyuda 

Near Long Point 

S COOS( o( Bahia de San Juan 

Daguao 

Pun1a Lulcbnnas, La Pargll<'ra 

Punla Llma 

Punta l:.nsenada 

Barceloneta 

Arecibo 

Arecibo 

Puerto Rico 

Puerto Rico 

Puerto Rico 

$1 John US V11gm Islands 

St. John tJS Virgin Islands 

UJas Puerto Rico 

Sahnas Puerto Ru:o 

Guayanilla Puerto Ru.:o 

St. Croix US Virgm Islands 

St John US Virgin Islands 

l<lJ de Culebra Pueno Rico 

Agwrulla 

San Juan 

St. Crn1x 

Sr Croix 

Salinas 

St. Croix 

Sal mas 

Cabo ROJO 

Dorado 

Cabo Rojo 

St. Thomas 

Ca1ano 

LJ;a. 

Naguabo 

Rincon 

Pueno Rico 

Puer!O Rico 

Pucrlo Rico 

US Vtrgm Islands 

US Virgin Jslan<ls 

Pueno Rico 

US Virgin Islands 

Puerto Rico 

Pueno Rico 

Puerto Rico 

Puerto Rico 

US Virgin Islands 

Pueno Rico 

Pueno Rico 

Jus1 inside 1he mouth of Rro Grande de Lo1za Loiz.a 

l'ucno Rico 

Puerto Rico 

Pueno Rico 

Puerto Rico 

Puer!o Rico 

Puerto Rico 

Puerto Rico 

E:J Comba1c 

Tallaboa Bay al Uruon Carbide Planr 

C1bo ROJO 

l'enuela; 

Jus1 onS1de th<! mou1h of Rio Grande de Loiui Lo1.z.i 

Punca Lima 

El Ca~o 

Playa Punta Salinas 

Naguabo 

Cabo ROJO 

Toa Ba.ia 

Puer10 Rico 

Puer10 Rico 

Plieno Rico 

No 
Animals Sex Sae (cm J /<go 

U U.ndelermioed u 
M 

2 u 
u 
u 
u 
u 
u 
F 

u 
u 

u 
F 

u 
M 

M 

u 

u 
M 

M 

u 
M 

u 
u 
LI 

u 
2 u 

u 
u 
u 
F 

F 

2 

u 
u 
F 

274 Adult 

UndetemJ.oed 

250 Adult 

Undelcnnmed 

335 Adull 

Unde!ermined 

293 Adull 

245 Aduli 

no eatr 
Unde1em~ned 

-366 Adult 

335 Adull 

Unde!em~ned 

263 Adul1 

275 Adult 

large Aduh 

A dull 

210 eatr 
295 Adult 

A 8glg 

u 
A 

u 
A-26 gig 

u 
A 

A;?.17 gig 

c 
u 

A 

A 15 gig 

u 
A 

A >10 gig 

A 

A>9 gig 

c 
A 

Undetermined U 

Undetermined U 

-518 Aduli A 

-427 Adult A 

Undelemuned U 

-243 Subadull SA 

Unde1ermmed U 

Undelemuned U 

Undetermined U 

Undetermined U 

I.SI Cal( C 

Undetcmuned U 

Urxletennmed 

Undetermined 

120 Calf 

u 
u 
c 0 gig 

Caribbean ~ 1ding Network 

Unde!ellllned 

Unde!ermined 

Undetermined 

Undetennined 

Undetemuned 

Undelmntn«I 

Undetermined 

Hum:in rela1ed cause wa1ercmf1 oolhs1on 

Undelemuned 

Natural cause: Dependent calf 

Human related cause Caprure 

Human related cause Shot 

Undetenruned 

Human related C3\!Se Caprure 

Unde!ermined 

Undctennined 

Human related cause watcrcrart collision 

Undetennined 

Undetermined 

Undetermined 

Undecennined 

Human related cause Capture 

Unde1crm1ned 

Human relaled cau.se Capture 

Undeicrmined 

Human relaled cause Capture 

Undelermined 

Human relaled cause: wa1ercraf1 colhsron 

Human rela1ed cause: Caprure 

Human relared cause Capture 

Undetermined 

Natural cause Dependent calf 

Pege4 



Manne Marr 
Catal09 No 

NEPST079 

NEP~ffO!!O 

NEPST082 

05 February 

I l February 

21 March 

NEPST081 25 Match 

Nl:PST0.59 " 1 April 

NEPS T065 I 5 June 

NtPSTO.~t! 25 Junt! 

1986 
Nl:PSTOllJ 

NEPST045 

NEPSTa75 

NEPST051 

NEPST026 

1987 

... > V..'inh:r 

01 Februa"' 

12 Ftbru:lf} 

09 March 

07 Apnl 

ll Stranding Records 

1985 Trithe<hus m<UlallH 

1985 Tr1cheth11.1 tnlJJJdllLI 

1985 Trll'hc<hu' n-mw.IUJ 

1985 Tmh"'hu.\ mu11a111s 

1985 Dtlphtntdue 

I 985 O<lphmiduc 

1985 Phr>rttermua<11.cphulw 

19&. Tunwp 1 """""'" 

1 Q86 Z1phtU\ (.U\'lrtl\{TI\ 

1986 Tr1thethu1 rtlWllJJu.1 

1986 Megaptaa tUJvueungllUI! 

I \l8b M<Jl<l{'/tru t1t1WM:ungli<k! 

NEPSTOl!4 

NtPS I ll<>l 

Nl::.PS !037 

Nl::P!>TOJ9 

NEPST-166 

NEPST316 

NEPST099 

NEPST089 

NEPST028 

" April 198'7 7richcthll• t11W1<Jtu1 

0'7 April I 9ll7 D<!lphintcAk 

19 April 1987 K<JJ(tu brtl'llef'• 

18 Ma~ 198'7 l'h»ttn mtu.l'U<'t!f'hulu.• 

Summ<:r 1981 Tr1thethu1 fllWW/W 

08 A ugusc 1987 Trtthcthw munutu• 

~' Sep<ember 198'7 O<!lphtni<.kle 

08 September 1987 Turuops truncutu1 

04 No\ ember 198'7 Srcnellu long1ruw11 

1988 
NEPSTl41 IU Janu.10 1988 l\ugtu hrcv1<ep.1 

1988 Crll.U.eu I.urge whille 

1988 Trtthcdu11 munu1u1 

NEPST06 l "' FebruaC) 

NEPST060 .,., March 

Nl:J>ST066 25 July 1988 Dclph1mdi1" 

NtPSTOl9 19 Augu>t 1988 Tr1th£thu> mwkliu> 

NEP!)T169 15 S•ptember 1988 P~u tra\>tderu 

NEPST018 28 N<>1cmbcr 1988 Trtth<chu.1 111W11.1tu> 

NEPS1482 !.lc<.'Cmbo:r 19&\ Ot!lph1111<k.k 

1989 
Nt'P~IO'>O ~9 April 1989 lri<hcchu' nwun111 

Nt:PST I UIS Zll Ma\ 1989 A.t.JJltu !Jr<l't<r!P' 

NI-J'S I JUb 07 Jun< 1\189 /mlrcthu1 llllJllU/U' 

"IEP'il 107 O;'i S•ptember 1989 St~nt:llu /mm<J.lt• 

NfPSTI09 Ub September 1989 L1p/11u• w11m.•lrt1 

Nl:PSTI lO 22 Sepicmbcr 1989 Trt~h~tlru• mumuu• 

Between Punta Piclla and Punlll Percha 

Monte Grande. Sector Trcs Palm1tas 

Mar Negro. Bahia de Jobos 

Playa Hed!onda 

Playa El Combate 

Pueno ;Jc Mayagucz., So:ctor No11e 

NW cay of Cayo Sanuago 

Main Harbor, Charlone Amalie 

Playa Bran (l.Arga1 

Punta Ba1cri3, Parcelas Belm\n 

Punta Jmprcstonante 

Beach at Urb Guana11bo Home> 

Barno El Mani 

r ague Bay Reel 

Benmford Manor" 8'!1lch. Estate N "de 

El Combate 

Fuerte San ~el1pe del Morro 

Pla)a de Arec1bo, Pasco Vfc101 Ro;as 

Bahia Las Croabas 

Salt River Columbus Landing 

Isla Caja de Muwos 

Area de la Guanclla, Oub Nauuoo 

Puerto de Mayaguez 

Mar Negro, Bahia de Jobos 

Cayo de Luis Peil.a 

Beach E of main h.lrbor 

l'laya Las P1cuas 

!\eJr Punta P1tah.lya 

Near Punta Pozuelo. Bahia d<! JoOO> 

Ramp.i pubhca, Male<.-On de Arroyu 

Pla)a Los Boh1os 

Rio Grande 

LDii.a 

Sal mas 

Fajardo 

Cabo Rojo 

M.lyaguez 

Humacao 

$1. Thomas 

Pueno Rico 

Puerto Rico 

Pueno Rico 

Pueno Rico 

Puerto Rico 

P11e110 Rico 

Puerto Rico 

US Virgin Islands 

Ca1a de Mucnos Puerto Rico 

Fa;.tn:lo 

lsabcla 

Ma)agucz 

St Crou 

CHbo Ro;o 

)an Juan 

Mayaguez 

Arecibo 

Fajardo 

Si. Croix 

Ponce 

Ponce 

Mayagua 

Sahnas 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

US Virgin Islands 

US Virgin Islands 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Pueno Rico 

Puerto Rico 

US Virgin Islands 

Puerto Rico 

Puerto Rico 

Pu.:no Rico 

Puerto Rico 

Isla de Culcbra Puerto Rico 

St Thoma• US Virgin Islands 

St C'rolA US Virgin Islands 

k10Graudo 

Cabo Ro;o 

Uua)ama 

Atro)O 

Maurobo 

Guayanillll 

l'uc110 K1co 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Pueno Rico 

Puerto Rico 

No. 
Animals Se>< Size (cm) >ge 

M 2'17 Adull 

M m Adult 

F 142 Calf 

u 
u 

-366 Adu.It 

Unde!cmuned 

A 26 gig 

A 22 gig 

c 
A 

u 

Caribbean S 

PrfldOmonanl cause of ... ""°1119 

Human related cause: CaptUre 

Human n!lated cause; Shot 

Natural cause. Dependent calf 

Undetcnrunod 

Undetenninod 

I+ U U Animals brought by Tuna vessel 

M 

u 
F 

M 

u 
M 

u 

L: 

u 
u 
u 
u 
M 

u 

M 

u 
u 

6 u 
F 

u 
u 
u 

M 

M 

F 

M 

u 
u 

ll27 AduJ1 .\ 15-22 gig Undetermined 

Undetenru ned 

518 Adult 

152 Cllr 

-I 100 Adult 

500 Calf 

Undetermined 

Undetenruned 

337 Adult 

-1524 Adult 

cair 

121 Catr 

180 Calf 

IS2S Subadu.Jt 

u 
A 

c 
A 

Cd mo 

u 
u 
A 

A 

c 
c 
u 
c 
SA 

337 Adult A 

large Undetermined U 

Undetermined U 

u 
-300 Adu11 A 24 gig 

- 335 Subadult SA 

Undetermined U 

large Undetermined U 

-7o Calf c 
237 Subaduh SA 

208 Calf C I gig 

162 Subaduh SA 3 gig 

-148 Adult A 

Undetemuned U 

Undc!emunod 

Undclenninod 

Human related cause watercraft collision 

Undeletminod 

Natural cause Oependen1 calf 

Undetennioed 

Undetemuned 

Undetermined 

Naturnl c:aue· Dependent calf 

Natural cause: Dependent calf 

Animals brought by Tuoa vessel 

Natural cause: dependent calf 

Undetermined 

Undetemuncd 

Ulld&nnined 

U1¥1etennined 

Animals brought by Tuna vessel 

Undetermined 

Undetenruoed 

Human related cause waterctafl colhsioo 

Undetemuned 

Natural cause Dependent calf 

Human related cause: Accidental c:apcurc 

Human related cause: wruercraft c:ollasioo 

Undetennioed 

Undetermined 

Human related cause Capture 



Manne Marr 11 Stranding Records 

NtPST 111 16 October 1989 Stl!nr//u frumulll 

1990 
Nl:.PSl 112 

NEPSTI 13 

NEPSTll4 

NEPSTl15 

NEPSTLl4 

NEPSTl16 

~EPSTll7 

NEPSTl21 

NEPSl 120 

NEPSTl24 

1991 
Nl:.PSTl-12 

NEPSTl43 

'llEP~l 144 

NEP;)TJ40 

NEPSTl45 

NEPSTl77 

NEPSTJ49 

NEPSTl78 

NEPS1150 

NEPSTl62 

NEPSTl61 

NEJ>:>llC>.3 

NEPS'll64 

NEPSTl67 

NEPSTll>S 

NEPSTJ72 

NEPSTI71 

Nl::P)l468 

NEP:>Tl71 

NEPSTl74 

Nl-PSTl76 

NEPSl 17~ 

Nt:.l'SI 1'9 

1992 

14 Januar) 

17 Janllal) 

22 January 

11 Februat) 

,,, Junr 

11 June 

15 Jul) 

Auiust 

OJ August 

04 (l<."lobt:1 

J9 )aJluat) 

04 l'cbrua<" 

04 februar) 

04 Februal) 

05 February 

13 Februat) 

l<I Fd>rual) 

24 Februru) 

11 April 

03 Ma~ 

09 Ma> 

14 Ma) 

31 Ma) 

22 June 

19 July 

'! Scp1ember 

10 Sc:p1emb<!r 

Oct"""r 

16 October 

30 October 

01 No,ember 

02 l'<o,emb<:r 

~8 Decwlher 

Ntl'ST201 16 JanuaJ') 

NEPSTl87 08 February 

NF.PSTl88 20 Febrwr) 

1990 Tr"h<t·hu1 m41Ultu; 

1990 J'rithethU\ mlllltJIUl 

1990 Mt8"f'teru novueW1gliiu 

1990 Ph1f1!tcrtnw..r<><.'ephuJU> 

1990 Delphtn1dut! 

1990 Tntllcthu< manu1us 

1990 Tr1<nr<hu.1 11W11Ulll1 

1990 S!•m' brecl.uu!1u1• 

19'l0 Trtth~thU\ lllUIWIU\ 

1990 Trtchec 1111' "'"""'"' 

l<l91 Ziph1u1 ~avtrwim 

1Q91 Ziphtlll tUV/fO.\Jr/\ 

1991 ltph1us (UVtrUSlrt• 

1991 ltph1u; taVtrUMrt.\ 

1991 Gfab1t'Cphiiiu nt<U:mrhy11thu.< 

l 991 Tr•<ht!t~ mm1illU> 

1991 Mexupteru fl<J•'IJl!unglwe 

1991 Tru.hcchu; lrJUflU/us 

I <JQ I Bali.wkipleru rckni 

1991 Ph\'\l!/er """ro<:ephaiu> 

1991 Trithe<hUl lllUllUtus 

1991 Tri<M<hUl lllUllU/U, 

199 J l'vfewpluJun tkllJtro>tru 

1991 Phneter mut.r0tephuJu.1 

1991 TrttMc/w., mmlUlu; 

1991 Trithethu' m.t/IU/U\ 

1991 Trithcthu' """"''"" 

1991 GriJJ11pu., JI"'""' 
1991 Kug1u fN'eY1tep' 

1991 5/f!neltu '""X"<"tm 
1991 Tru /1r.hu' 111U1iu/11' 

1992 Delph1mdue 

1992 Me;opluJun eurupuA!w 

J 992 Tr1thethu1 11IUllU/us 

LocalllY 

Cayo Lobos. La Cofdillera 

Commurn1y Beach (RRN)I 

Ocean Park 

2 m1 N of Bonnquen Beach 

Barno lslores 

Punra GuaoaJ1bo 

Puma Las Matias. Ocean Park 

Cayo Media Luna. La Parguc:ra 

Pluyd Las Marca.; 

Balneano de Luqu11lo 

Baincano Punta !>ahrus 

Buck Island 

St Cro1~ b) !he Sea. Estate St John 

Buck Island 

Baron Bluff 

1 o llll s or Udall Po1m 

I m1 E or Rio G randc de Lor:za 

I mr NW of Punta Cadena 

Balneano Punta Salinas 

Long Rcei. Chns11anstcd 

Playa Los Bohlos 

Pia ya El Momllo. S~tor Hoyo Salado 

Sector Joyuda 

Mourh of Rio Herrera 

Cayo Turrumo1e. La Pacguera 

Cayosde Barca 

f...,;1 of Punt• Boc.i Jiwna 

Mouth of Rio Hondo, l.ehilo"'n 

Piaya Mont .. Santo 

Gallows Ba} >1de ol Chnsuansrcd Hartx>r 

Angwlla landfill 

Puente Los Oolllln1cos. Lt-Y111own 

Playa H1gUC) 

51 1niles SE of Puma Tuna 

WNW or Greig Hill. W or Sall R1>er Bay 

E of Playa Azul 

Fajaido 

Cetba 

San Juan 

Are<:ibo 

MayaglleZ 

San Juan 

Luqwllo 

l.JJas 

Guayama 

Luqwllo 

Toa BaJa 

St Croix 

SI Croc~ 

SI. Croix 

St. Croix 

S1. Cro1~ 

Loil.a 

Aguad:l 

Toa BaJa 

SI. Croix 

MaW>abo 

H~ 

Cabo ROJO 

Rio Grande 

LajdS 

Salinas 

~) 

Too BaJa 

Isla de V1equ.,s 

;)t Cru" 

!)t. Crocx 

Too BaJa 

Aguadtlla 

SI Crotx 

Luqwllu 

Puerto Rico 

Poono Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puer10 Rico 

Puerto Rico 

Puerto Rico 

Puc:rto Rico 

Puello Rooo 

US Virgin Islands 

US Virgin Islands 

US Virgin Islands 

US Virgin Islands 

US V irgm Islands 

Puerto Rico 

Puerto Rico 

Puello Rico 

US Virgin lsloods 

Puerto Rico 

Pucr10 Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

US V 1rgm Islands 

US Vtcgm Islands 

Pucr10 Rico 

Puerto Rico 

Puerto Rico 

US Virgin Islands 

Puerto Rico 

Caribbean$ 
No 

.ding Network 
Page6 

Animals Se. Size ccm) 1'08 

F 190 Adult A 10.11 gig Na1uraJ cause.llness.Etypsipelas 

F 

F 

u 
M 

u 
u 
u 
u 
u 
F 

F 

F 

M 

M 

M 

u 
F 

u 
F 

u 
F 

M 

F 

M 

F 

u 
u 
F 

M 

M 

M 

M 

M 

3 u 
u 
F 

329 Adult 

174 Calf 

577 Calf 

Undetcmunt>d 

Calf 

Undelenruned 

245 Aduli 

120 Calf 

206 Cal( 

278 Adull 

529 

549 

515 

579 

305 Adull 

2S3 Adull 

Unde!ermined 

210 Calf 

610 Subaduh 

830 Aduh 

138 Calf 

300 Adull 

404 Subaduh 

2n Calf 

Adult 

-120 Calf 

Adult 

273 Adull 

-2.50 Subadull 

- 200 Adult 

115 Calf 

I 000 Subadull 

A 12 gig 

C2 gig 

u 
CJ gig 

u 
c 
u 
A II gig 

c 
Cl gig 

A-25 gig 

15 gig 

A 

26 gls 

25 gig 

A 

A 9glg 

u 
c 1 gig 

SA 

A 18 gig 

co gig 

A -25 gig 

SA 

Cl-3d 

A 10 gig 

c 
A 

A.>8 gig 

SA 

A 12 gig 

c 
SA 10.12 

Human related cause. wateieralt oolh!ion 

Narural cause Dependent calf 

Human related cause: Acc1dental caplUl'C 

Natwal cause: Dependent calf 

Human 1elated cause: Capture 

Undetermined 

Natural cause: Dependent calf 

Human related cause: watercraft colloslon 

Human related cause watercraft colhs1on 

Undecenruned 

Na1ural heart edema Overhelmmg sepsis1 

Undeccmuned 

Uodelemuoed 

Human rela1cd cause: Accidental captwe 

Human related cause: Capture 

Human related cause: Entanglement 

Human related cause: watercraft collision 

Natural cause: Partruition difficulties 

Human related cause: watercraft collision 

Human related cause: watcrcrafl collts1on 

Human related cause: Eniaglemcnt 

Narwal cause Dcpendem calf 

Unde!t:muncd 

Natwal cause Dependent cal( 

Human related cause CaplUl'C 

Na1uraJ cause Illness Chronic bean failure 

Human related Watercraft colhS100 

Undetermined 

Na1wa1 cause: Dependent calf 

Na1ural cause Illness. Pneumonia 

Undetcmuned U Human related cause. Eo1anglemen1 

Subadull SA 3 gig Undcccnruned 

80 S1illbom F Natural cause: Dependent calf 



Marine Mam. . Stranding Records 
CalalO!I No 

NEPSTl81 

NEPSTl82 

NEPSTl83 

NEPSTI~ 

NEPSTl85 

NEPSTl86 

NEPSTl89 

NEPSTl90 

NEPSTl91 

NEPSD~6 

NEPST47..i 

NEPS rl'15 

NEPSTl92 

NEPSTl93 

NEPST200 

N£PSTl94 

Nl:.PSTl'l!! 

1993 
NEPST204 

NEPST202 

NEPST203 

NEPST205 

NEPST206 

NEPST207 

NEPS'!208 

Nl:.PST209 

NEPST210 

NEPST212 

NEPST282 

NEPST222 

NEPST229 

NEPS1223 

NEPST230 

Nl-J''IT232 

NEPST233 

'IEPST234 

NEPST2K8 

NEPST290 

NEPST2<11 

1994 

12 April 

13 April 

l6 Apnl 

Its April 

18 April 

18 April 

01 June 

13 June 

27 Ju~ 

2~ Junr 

30 June 

08 Jul~ 

18 July 

:?2 Jul> 

25 August 

26 August 

2-4 September 

22 Mdlcli 

24 March 

25 M=h 

2l! March 

19 Ma} 

20 May 

22 Ma> 

22 Ma)' 

1992 Tri,h«hU.\ 11UJ/ld/US 

1992 Tru.hcchu1 mmw.tUJ 

1992 Trtc·hec·hu; 1T1£1Jw.tu; 

1992 Tnchr<hltl mww.tu> 

1992 Trtth«hw. lllJJJJIJIUJ 

1992 Tr11:ht:< hUJ f1UJ/Wiu.' 

1992 Tnch"'""" nw.JWJU.f 

1992 Z1ph1u.1 1 uvm1>tru 

1992 Tunwr» rrunuJJu.1 

1992 Tur111ip> 1runuJJU> 

1992 Strn" 1>rt1dww11111 

19';12 LfphtU\ <<l•'ITO>IW 

1992 Stcnt!//tJ /r(}JUu/1• 

l 992 Stendlti frontu/1.1 

J 992 Ku~w br<1'1Cef1> 

1992 Trrchechw mat11Jtw; 

1992 Tr1<h<diu> 1T1£1Jw.1U.1 

1993 Phi 1et<r mtJLrt..:t!phulii> 

1993 Trt,hethus mww.1u.1 

1993 Mrguptt!ru 11bv<lt!w111/u.1c 

l 993 Ddphmuia<: 

1993 Trtchechtt> TTUJrodlltl 

1993 Trtchei.hu> mar.u1u.1 

1993 Trichechu.< mw1urw. 

1993 Tr1di.:chu.1 111()JW./U.• 

22 Ma} 1993 Triche<h1t> munu1u.1 

27 May 1993 Tru:hcd:u> n1<U1ti1u1 

12 July 1993 Tridw:hm munu1 ... 

17 July 19'1~ Cn:uphortJ <mtu1<: 

Augu>i 1993 Tfllhnhu> mulli.l/U\ 

17 Augusr 1993 Pl!f'<JIWt.i!piUJl..i i!l«ITU 

28 Augus1 1993 Tfllhrthu> mw:uru; 

02 Sep1embcr l 993 St.nl!i/tJ fru111ufo 

12 September l 993 Uewplcxl1111 euru(l<ll!w. 

13 September 1993 Tfl<het hUJ munurus 

2-~ Oc1ober 1993 K1111w 11mu1 

06 November l 993 TTl<lzcl'hu.1 rruaw1u1 

~ 1'.o"'"'bcr 199J (j/uf>1<cph<Jlu 11waorh1mh11.1 

NEPSf.314 23 January 1994 Tun111p.1 rrur1<UJus 

NEPST 454 December 1994 Tur11up.1 rru11w1u.1 

LOCOlllY 

Pu11ta Algodoocs 

Puma Algodoncs 

Punta AJgodoncs 

Puma Algodones 

Pun1a Algodones 

Puma Algodones 

Nonh of mouth of Rio Gua>•incs 

Pia ya de Punta San11ago 

Las Croobas 

Bahfa <le hu Cruab& 

Bo) Scout Camp, Great l'ond 

Cayo Veld1wes 

Cayo Ennque. La Parguera 

Pasa de las Comudas, La Pargoera 

Playa Las MuJetes 

Barno Mercedica. Sector La Esperanza 

Cerro Gordo 

OIT Savanna Island 

Playa Hedionda 

Cayo Lobos, Re~rva Na1ural L;i Cordillera 

La Poc11a 

Punta Algodoncs 

Punta Algodones 

Punta Algodones 

Punta Algodones 

Punta Algodones 

Puma Las Manas. Ocean Park 

Cayo Dos P-.llmas. Ca)Os d.o Bar"'1 

La Poza de las Mu1e,.._. 

Le> mown 

Cayo lcacos. La Cordillera 

Playa de Guayamlla 

Malec:on, Pia} a Haullo 

E point of El!tate Judith Fancies 

Playa C6rcega 

Ca)o lcacos • La cordillera 

Malecon de Guaipao, Ensenada 

Sec1or Los Mornllos. El faros 

E or Ma1te1 Island La Pur~uera 

Dak11> 

Muroctpalo!y 

Ceiba 

Cetba 

Ceiba 

Ceiba 

Ce1ba 

Cc1ba 

Yabuala 

Humacao 

P.l;ardo 

Fa1ardo 

St Cro" 

Isla de V1eques 

Uips 

Lajas 

Isla de Mona 

Ponce 

Vega Alta 

St. Thomas 

Fa1ardo 

Fuprdo 

Dorado 

C'eiba 

Ce1ba 

Cc1ba 

Cc1ba 

Ceiba 

San Juan 

Can1u) 

TOd B~p 

~3Jatdo 

Guayamlla 

Ha111lo 

St Cro1~ 

Rmc6n 

Fajardo 

Gui\mca 

Cabo ROJO 

Puerto Rico 

Pueno Rico 

Pueno Rico 

Puerto Rico 

Puerto Rico 

Puerto Rtco 

Puerto Rico 

Puer10 Rico 

Puerto Rico 

Puerto Rico 

US Virgin Islands 

Pueno Rico 

Puerto Rico 

Puerlo Rico 

Pueno Rico 

Puerto Rico 

US Virgin Islands 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Pucno Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puer10 Rico 

Puerto Rico 

US Virgin Islands 

Puerto Rico 

Puerlo Rico 

Puerto Rico 

Puerto Rico 

LaJas Puerto Rico 

Isla de Culebra Pue.no Rico 

Caribbean Si 
No 

Jing Network 
P- 7 

Ar>mal$ Sex Size (em) >ge 

M 273 

F 251 

M 276 

M 

M 

M 

u 
F 

M 

M 

M 

F 

F 

F 

u 
M 

u 

u 
M 

u 
u 
M 

M 

M 

M 

F 

M 

u 
M 

u 
M 

M 

u 
M 

F 

F 

M 

M 

242 

275 

294 Adult 

Undelenrunod 

518 Adult 

270 Adult 

210 Adult 

260 Adull 

545 Adult 

143 Subadull 

Adult 

Adult 

258 Advil 

- 136 Calf 

1360 Aduh 

295 8 Adult 

720 Calf 

Uixletennined 

244 

264 

272.5 

23() 

209.5 

l2 l.5 Calf 

295 Adull 

109 Calf 

Unde!=nod 

210 Subaduh 

273 Adult 

Adult 

-457 Adult 

.331 Adult 

LI0.5 Calf 

129 Calf 

455 Aduh 

A 9-10 gig 

tJ 

A >12 glg 

Al6 gig 

16 gig 

Sc1eo11fic rcsearchfragging cap1ure 

Sc1cotific reseateh/1agging cap1ure 

Sc1enufic research/tagging cap1ure 

Scienufic rcsearchftagging cap1ure 

Sc1enufic research/ragging capture 

Hwnan rela1ed cause: Drowning 

Human related cause· Caixure 

Undetermined 

Undetennined 

Uocletermined 

A > 18 gig Undetenruned 

A >20 gig Undelemuned 

SA 3 gl g Undelcnruned 

A > 12 gig UndClcrmined 

A 12 gig Undetermined 

A 12 gig Human related cause Polluuon: Cardiac failure 

C Natural cause Dependent calf 

A 

A 15. 16 gig Human related cause. Shot 

C Natural cause: Dependent calf 

U Undecrmuned 

c 
A 

C--4 mo 

u 
SA 2 gig 

A II gig 

A >8 gig 

A 6 gig 

A 

C<I gig 

co gig 

A 20 gig 

Scientific researchflagging capcure 

Scienufic researchfraggiog cap1ure 

Sctent1fic rcsearchltaggiog capcure 

Sciemlf"tc researehltagging capture 

Scicntillc re~h/taggiog. capture 

Natural cause Dependent calf 

Undelenruned 

Natural Cau~ Stray· Shark atmck 

Und&muned 

Natural cause Illness 

Natural cause Illness 

Human related caus.! Capture 

Undelennined 

Undetermined 

Natural cause: Dependent calf 

Natural cause: Dependent calf 

Natural cause: Illness 

F 

M 

134 5 Calf C-0.5glg Natural causes dependent calf 

Undetemuncd UndetemullOO U 



Manne Marr. 

NEPSH 15 14 February 

NEPST14 I 03 March 

NC.PST318 14 Apnl 

NEPSTJ 19 22 Ma) 

NEPST328 

NEPSl320 

NEl'S f32.i 

N!:.Psn2s 

NEPST3B 

NEPST329 

NEP5f4Q5 

Nl:P~-059 

llol::PS f365 

Nl::PST366 

NEPST367 

NEPST368 

NEPST369 

NEPSlro 

NEPST372 

NF.PST374 

1995 

25 May 

26 Ma> 

IS June 

02 Jul~ 

08 Jul) 

IS Jul~ 

20 August 

04 September 

22 October 

22 Ocrober 

22 October 

22 October 

22 October 

22 October 

24 Novembt-1 

O I l'A!cc:mber 

N EPST3 73 14 February 

NE.PSD"/8 24 Mm:h 

NEPST467 25 June 

I l July 

I :S Jul~ 

.I Stranding Records 

1994 MegU(Jlau nuv<J£U11gli<Jt' 

1994 Megu.p1eru nO>'<Jt!ungli<Jt' 

1994 Tr1,lu:thu1 "'""'"~ 

l 994 t.uiierwdtlphu hlJ'"' 

1994 Phne1<r 111l.ll..f<"-eph/J/u; 

1994 Glt1h1Lephu/11 ,,.,,mrhvnchw 

1994 Phnr!ter rr1<1<.l'f'< eph.J/1<> 

1994 Trit lu:chu; 1111.l/W/U\ 

1994 f'rJLh<t<hU; mun<l/U.f 

1994 Tri<h<'lhu• munmus 

1994 S1enellu fron/IJ.11' 

1994 Stenl'llu /rlJnlulr. 

1994 Srendla fro111u1" 

1994 S1encilu J1'0nlul" 

1994 Stencllu frontu/1> 

I Q9.I Srenellu fr<1ntu/1.• 

19')..i. Tunttap~ mmc:UJU.\ 

1\194 ltphru.\ tUVlf().\lfl.\ 

1995 Tunwp> rrunuuu; 

l 995 Trkht'ch~ munuM 

1995 7 ncht!chus lllUIUUUS 

1995 frtt ht'< hu.' nlUllUIU.\ 

NE:PST469 

NEPSD80 

NEPST~ 

NEPS145~ 

NEPST-156 

NEPST~57 

NEPST458 

NEP!>l4.59 

NEPST487 

JO Sejl4ember 1995 Ph»<'la """-ro..ephu/u.1 

16 Sepocmber 1995 F.nw Ullt'nu.:JJU 

1996 
NEPST486 

NEPST497 

NF.PST49!1 

:-!EPST502 

NEPST50J 

Nf:.PSf51 I 

NEPST517 

NEPST510 

I 6 Sejl4ember 1995 Ferou Ull<'flWIU 

16 Sep1embc1 1995 Fcresa Ull<'!Ullllu 

16 Sep!ember 19Q5 Fcr<W. UlfttflW/u 

16 Sejl4ember 1995 frr.,,,, UJMUl(Jfu 

29 Doot:mbt.-r 1995 Kog1u "mu.• 

09 Januar') 

~ rebru.•0 

19 Febn.r.•r) 

().l March 

10 Apnl 

Oil Ma) 

27 May 

09 June 

1996 Tur•Wf'> trunuuu.• 

1996 ,\./•,~up1t1ru /"11'<.ll!unglcllt! 

1996 Ph' '"ta 111<1u1xcphuilo 

19% Tn<he.hu.• mu11u1u.• 

1996 Tru..ht:c.lw~ tJkJJltl/U\ 

1996 De/phtnldw! 

2 25 nules S of Playa Santa 

0 75 mi W or che 1nou1h or Rio Camu} 

Playa La Guancha 

Area El Faruo. W or Malcc6n de Gu3J11ca 

Sccror l:J Morn llo. EJ Faro 

C'ayo B<:roena 

C"}O Matganta, La Pargucm 

Erueodda. BaJlJa de t.uaruc.> 

Pfaya Los Mach<.» 

Pueno Hermina 

Pehcan Cove 

Scon Beach, Caneel Bay 

Scou beach, Cancel Bay 

Scon Beach, Caneel Bay 

Scon Beach. Caneel Bay 

Scon Beach, Can;.el Bay 

Soon Beacti. Cao«I Bay 

Pla)'ll Ballena> 

Off Grear Sr James 

Isla de Cabra. Bahia de San Juan 

VIiia Marina. Sccmr Srudmcra 

Laguna Comcz6n. Punta M1qwllo 

SW"~} of Cayos Canbcs, Bahia <le Jobo> 

Poiuelo. Bahr• de Jobos 

Cayo Trcs Palma. 

1relhs Bay. Beef Island 

Trellis B..1y. Beef lslwld 

Trellis Bay. Beef Island 

fo:lfrs Bay. Beeflsfand 

Trellis Bay Beef Island 

Playa Plodra Rcdonda 

Playa Jobos 

Off moue h of Rio G raOO.. 

I mi W of Pun1a E.s1c 

Villa Manna 

I •2 mil• otr Secror Pasullo 

ChnshdnSlcd, Unle Pruiccss Bc:a~h 

7 nules offshore 

Punca del Boquer6n 

Guaruca 

Camuy 

Ponce 

Guaruca 

('abo ROJO 

Sanra Isabel 

WJ•IS 

Aguadrlla 

Gu:ln1ca 

Cciba 

Qucbrachll~ 

Ceiba 

Sr John 

S1. John 

Sr John 

Sr John 

St John 

Yauco 

Sr Thomas 

Too Baja 

Fajardo 

Rio Grande 

Guayam:i 

Guayamn 

Guayama 

Tonola 

l ortola 

Tonola 

TortolJ 

Tonola 

Quebradrllas 

Guayama 

Rrnc6n 

Isla de V1eques 

fajardo 

Juana Diaz 

St Croix 

LaJas 

Aguada 

Pueno Rico 

Puer10 Rico 

Puerro Rico 

Puerto Rico 

Puerto Rico 

Puerro Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerro Rico 

Puerto Rico 

Pucrro Rico 

US Virgin Islands 

US V 1rg1n Islands 

US V1rg10 Islands 

US V11grn Islands 

US V1rg1n Islands 

US V11g1n !~lands 

Puerto Rico 

US V1rgin Islands 

Puer10 Rico 

Puer10 Rico 

Pueno Rico 

Pueno Rico 

Pueno Rroo 

Puerto Rico 

Bnllsh V rrgin Islands 

Bn11sh Virgin Islands 

Bn1ish Virgin Islands 

Bri1ish Vrrgra Islands 

Bri11sh Virgin Islands 

Puerto Rico 

Puerto Rico 

Pueno Rioo 

Puerto Rico 

Puerto Rico 

Puer10 Rico 

US Virgin Islands 

Puerio Rico 

Pueno Rico 

No 
ANnaJs Sex Size (cm) N;;e 

U -1066 Subaduh 

U Adulr 

M 121.5 Calf 

M 227 Subadulr 

F 

M 

F 

u 
M 

M 

u 
M 

M 

M 

M 

u 
u 
u 
F 

M 

M 

F 

M 

u 
F 

F 

F 

F 

F 

F 

M 

lJ 

M 

M 

M 

u 
F 

F 

u 
M 

292.5 Calf 

480 Aduh 

1006 Adull 

Undetenruned 

100 Catr 

307 Adull 

Calf 

276 

174.3 Adulr 

176.4 Adult 

183.6 Adult 

Subedull 

Subaduh 

Undelermined 

233 Adult 

-533 Adulr 

262 Aduh 

109 2 Calf 

127 C.alf 

Subadull 

102 Calf 

-914 Aduh 

204.4 Adull 

195.5 Subadult 

165.) Calf 

218 Aduh 

236 Adul1 

Undetcnnined 

137 9 Calf 

853 Subeduh 

Subadul1 

S1illbom 

207 Subadull 

262 

Undelennmed 

228 5 Subaduh 

SA 

A 

c 
SA 3 gig 

c 1-3d 

A>28glg 

A 30 gig 

u 
c 
A 

c 

A>t5glg 

A>l8glg 

A t6gtg 

SA 

SA 

u 
A>l5glg 

A 

A;:.27glg 

c 
c 
SA 

c 
A<!. l6glg 

A 

SA 5 gig 

c 
A 

A 

u 

c 
SA 

SA 

F 

SA 

u 
SA 

Caribbean S 

Predomnant c:aLISe ot sntldirO 

ding Network 
"-8 

Human related. En1anglemenc 

Undetcrnuned 

Human relaled cause. wacercraf1 collisron 

Na1ural cause. Illness 

Natural cause: Dc:pendeoc calf 

Human related cause Ingestion of debris 

Undctemuncd 

Human relared cause· Eo1anglemen1 

Human related cause waiercrafc collrscon 

Human relaced cause Silo< 

Natural caue: Depeoden1 calf 

Research capwrc 

Nacural cause; Social/herd manding 

Natural cause: Social/herd stranding 

Narural cause: Social/herd sirand1og 

Natural cause: Social/berd stranding 

Narural cause: Social/herd stranding 

Natural causc: Social/herd suandiog 

Undelemuoed 

Ur¥letenruned 

Na1ural cause Dependent calf 

Narural c:aue: Dependent calf 

Human related cause: Capcure 

Natural cause. Dc:penden1 calf 

Undetemuned 

Natwal causc: SociaVnerd stranding: hurricane 

Natural cause: Sociallberd Stranding: burricane 

Natural cause: Social/herd stranding 

Nacural cause: Social/herd s1randing 

Namral cause: Social/herd suanding 

Unde!enruncd 

Human rcla1cd shot/harpooned 

Undetermined 

Uodetenruned 

Na1ural c .. use S11llbom 

Human rela1ed cause: watercrafr collis1on 

Undecemuned 

Undecennmed 

Human relate<! c3use- warercra!t colhsion 



Manne Marr. .I Stranding Records 

"'EPST:m 

St.P5151.I 

Nl:'.P!>T.'\19 

N!-:P::.r520 

NEPST<,23 

1997 
NlPSTS30 

'll:-.P'.ff52b 

Nl:.PST500 

Nl:PST~r 

!'\l:l'~IS:!!:i 

'H·l''>T~29 

NEf''>T524 

'IEPST.501 

NEP!>l.'\25 

Nl:l'ST52l 

"11:.PSl-IW 

1998 
:-.1-1·,T;HI 

.'IH'Sr532 

Nl.PSf".'\ll 

Nl:.l'Sf~ 

NEP~T~ 

"'f'PST~' 

Nt:P\fSJA 

'IEPHJ71 

NEPSTJ83 

NEl'STI<>J 

NEPsn~~ 

NFl'S'IJl!I 

Nl'P~ I ~IC 

Nl-P~d llW 

Nl:.P:n 192 

1'111::.l">ll!ll 

"f-.1">141~ 

Sl::I''> I 4.'Q\ 

Nl-.l'~l.\l-11 

M:P~ 14119 

M·PST'><l~ 

Dato 

10 June 

16 June 

28 Au~USI 

(}.I '\tp<embcr 

I U September 

1~ Oc101'1!r 

l'l'il<> Cl'.ltuphvra '""""" 

1096 Tri<ht<hU\ """1<Jtll.\ 

I 0 Febru.t/\ I '191 T11<he<hu> fnl.mu1u1 

2.5 Febr u.tr; I <l'l7 f't'Tnt.I tJJli'luwu 

(>2 M.uch I 1197 Tri.-h,"/t11; t1J..Jnur11.1 

06 Ma} 1997 A-.1~11J hrrv1<q1.1 

Ob Ma~ I '197 lui;r·n1"1ctpir11 Ji,11.., 

22 JUI) 11.191 Tf1</1<4/tt11 tr.W>tJIU> 

Sepc~mbt:r 1907 Gloh1upha/u nrau1lfi11•,.,hu.1 

04 Oc1ober I 997 Phneleflnu. rr• t!ptwlll1 

11 Clc1obe1 I 'IQ7 T r1<1Irt'hu1 mw•iru1 

l8 lk:lub..:; \t.)Qi Jflt'ht.•,,:1zu, ''""'-''Utui. 

l 2 l'io' cmht'r 1 "!9i Tr1t hn:Jru, 11~1wtu' 

IK Janu.tl) 

ll JanU31) 

28 Jruiuat} 

22 Febtlloll' 

18 March 

2.3 M.\I 

(19 June 

05 JUI) 

It> Jul~ 

J7 Jul~ 

29 Juh 

29 Jul)' 

29 Jul\ 

2~ Ju~~ 

W Jul~ 

30 Jul} 

.lO J1.1h 

OC> Au~u,1 

IN Augu~I 

27 \•J.ll<ll1""1 

01 Sep<e1111xr 

25 Sep!cml>cr 

I~ Ztph,u.-;. C'U~'tr<.J.\fTt .\ 

IW8 lrt1,hffc.hu, r111UkJJl/I 

1998 GrJJt1pu1 .gmru' 

I \198 W~}!<J(>/<rU lllJW,Jl!i.Vt/l/UJ£ 

1'198 Tr1<hnhr11 tnl.UllJJW 

1998 Trilhtchu1 ntWIUllL\ 

I 99!! 1T1' h« hu.1 fTll..UJLlll" 

1998 T ur.11up1 rmru.UJu.1 

1998 k.U~1iJ OmU\ 

IWS Tunwp\ 1rw1i UJ;,\ 

ICJl.J8 Tuntttf'' trun( t.Uu\ 

1998 7.1ph1u\ (.c,nnr 1'fTI' 

I~ flph1u.\ LU\'lrcl\frn 

1'198 liph1U\ LIJl'tr0\111• 

I Q98 Zrpll1111 uJWn>1/rt1 

l'J'ld lt('JllU\ t.UrlTf>,lfl' 

i~ A'uit.'"'"'"'' 
1~ ]Hf'tl.'f'' Jl'Un u/U\ 

t~ (.,/,1f11'r(1hl.llu fl"k.14.fr!Th\1h.IUJ .~ 

199X frJ<hr, /1u.1 mwwIU• 

Cayo La Mala 

Off sho"' 

Rescued 3 rrulcs off Jo)uda 8.i) 

Mnho Bay &!ch 

Barno Vietnam 

Isla Magueycs 

Off Ca;o Sanuago 

Bamobp111a1 

Ensenada la.• Prada.\ 

S«1or Boca 

P1A)u C.=ncru 

Rdl off Purua Manglillo 

Boca diel R.iu Ccdros 

Ca10 Modu1 Lun;i 

~eo:•or Villa .Jel M"r 

Bi:IY.~11 Punia M.tr<teOl}<l ;IJlJ Ho111JJ<1 

B.th.a (!., Jutoe» 

r'ayo Jalova, El l.Jm6n 

Pla)«I la Stolt 

50 rn off Rio Cibuco 

J/4 n11les SW off Punta Lima 

bls<nad:l Boca V1tJo 

Barno MonlC$OOO 

Playa Guuywulla 

Off Punta Sahna• 

Play" Sdnta Cruz 

BamoEI Mnn1 

l'la)<1 L;.ugd. C.a1a <le Mucrto> 

Pla}.o Los l'ubo~ 

OIT 1~..ia de Agu..Jilla 

P;trque Cokiq 

U ~ O.m N of Puni• Bormqucn 

l'atque \okln 

U I ""' b~c ol Rio Granr.lc 

I nnu '\I l ll i'~iiu11\.Jllu 

1~,1cl:.1ht.1 

Mar ChtLj<lllJ 

Barnof_,,,..,,,I 

Guayan11la 

Agu.11.la 

[abo ROJO 

St John 

C.atallo 

i..;JJlU 

Huuiacao 

Pu nee 

KioGr.uxk 

Agu.x!1113 

:.ahna> 

Sama l<ahel 

lla11llo 

Veg;• Bap 

Nagu:ibo 

Toe BaJa 

Salinas 

Guayan1lla 

Too Baj• 

f'on<..: 

l\.l.;~·18""2 

Pon.:e 

Man;;1I 

Aguadllla 

AguadJll>1 

Agu;idilla 

A~imdtlla 

Ag1.iua 

1'.11111 .. 

11enudU-\ 

1<"1 BaJ'l 

c.bo Ro;o 

M••"'lf 

Puerto Rico 

Puerto Rico 

Puerto Rico 

US V1rg1n Islands 

Puerto Rico 

PuenoR1co 

Pueno Rico 

Poeno Rico 

Puer10 Rico 

f'ueno Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Pueno Rico 

Puerio Rko 

Pucrio Rieu 

Pu<-rio Rieu 

PIJ<'no Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puerto Rico 

Puer10 Rico 

Puerto Rico 

Puerto R1co 

PuenoRu:o 

Putno Rico 

Puerto Rico 

Pueno Rico 

Pl!<'t10 Ru:o 

Puerlo R1ro 

Puerto Rico 

Pucno Rico 

Pue-rco Rico 

Pucrtu R1eo.: 

J'uc:r10 Rico 

Puerto Rico 

Pueno Rico 

Pttcrlo Rieu 

M Adult 

U t.; ude(dTllUJCd 

F 118 Call 

M 116 :>ubaauh 

F 125 Calf 

v 220 

M 

M 

M 

f 

F 

M 

M 

M 

M 

f 

F 

M 

F 

M 

M 

M 

F 

F 

F 

F 

M 

M 

M 

M 

M 

r 
M 

M 

F 

M 

M 

M 

M 

Adul1 

220 Aduh 

W0.6 Subaduh 

281 Aduh 

121 Calf 

124 Calf 

Ad uh 

-1000 Aduh 

120 Calf 

213.3 Subadull 

335 Aduh 

536 Adul1 

148 Subaduh 

233 Subaduh 

11 18 Subadul1 

277 Adul1 

121 Calf 

230 Subadult 

J 68. Subeduh 

248 Adult 

223 AduJ1 

197 Subadult 

251 Adult 

452 Subaduh 

530 Adulr 

526 Adull 

SOS Subaduh 

474 Subadult 

2~ Adul• 

170 SulY..duh 

277 Adull 

236 Subadul! 

106 Calf 

528 Aduh 

A 

u 
c 
SA 

A 

A 

SA 
A 

c 
c 
A 

A 

c 
SA 

A 

A 

SA 

SA 

SA 

A 

c 
SA 

SA 

A 

A 

SA 

A 

SA 

A 

A 

SA 

Sr\ 

A 

SA 

A 

SA 

c 
A 

Caribbean S jing Network 

Undctenruoed 

Undl:lerrruoed 

Natural cause: dependent calf 

Natural cau.w:: stray 

Narural cau"" 

Na1umJ cause: llloes.1 

Natural csusc: dlness 

Unddenninied 

Natural cause: .Uness 

Natural cause. illoess 

Natwal cause: ctepcnde!l1 calf 

Unclecermlned 

Und«emuoed 

Hwnan rela1ed cause wa1ercraf1 collJSton 

Undc<emune:I 

Undelermumd 

Undetemuood 

Human related c:ausc wa1ercraf1 colh~1on 

Natural cause Illness 

Natural cause. rngesuon of c!cbns pebbles 

Natural cause Illness 

Human related catUe wa1trt'raft oollis1on 

Undetrnnined 

Urdelemuned 

Na1ural cause· IUness 

Human related causc en1anglement 

Undtt~ 

Natural causec 1llnes.' 

Naunl cause: social/herd stranding 

Naiutal cause: social/herd stmnding 

Na1ural cause: sociallbetd ~tranding 

Natural cause: social/herd sU1Ulding 

Natural cause: socialfberd stnuldiog 

Human rcta1ed cause cn\aOglcment 

Unr.:k:tcrmuloOd 

Hurron rela1ed cause. waicn:noJ'1 colhsioo 

Unde1erminl!d 

Nalural ca~ doependellt call 

Human rela1ed cause t11ianglemen1 

P- 9 



Manne Man .ti Stranding Records 

NEPST.506 25 November 1998 l1pl11u; cavtrv.•fTI.\ 

1999 
Nt.PST592 11 Nm~mbcr 1999 Ttiche,hw mwiutw 

"lcPST.535 

Nl:PST421 

NEPST548 

NEPST549 

"IEPS1.S50 

l'iEPST573 

NEPST572 

NEPST'\SJ 

"IEP~T.555 

Ntf'ST.'\5t> 

Nf PST~'i8 

NEPST554 

NEPSl 559 

NEPSl .5oO 

NEPSTS61 

NEPST562 

NEP!ST5t>o 

NEPST.563 

NEPST.564 

NE.PST~.'\ 

NEPST.567 

NEPST568 

NEPST569 

"IEPST.'\70 

NEPST.571 

NF.PST574 

NEPST5"75 

NEPST.'\76 

NtPST.577 

NEPST579 

NEf'Sn7!l 

2000 

02 Jam1.11) 

12 April 

n Ma~ 

10 June 

04 Jul) 

10 Jul~ 

JO Jut~ 

18 Jul~ 

21 July 

2J Jul~ 

2-~ Augusl 

25 Augusl 

26 Augus1 

28 Augus1 

28 Augusi 

28 Augus1 

28 Augus1 

JO Augus1 

30 Augusl 

30 Augus1 

30 Augus1 

30 Augus1 

30 Augusl 

JO August 

06 Sep1embt<r 

I I September 

03 (J<.:1obcr 

OJ CX1obcr 

03 Oc1obcr 

03 Oc1obcr 

04 t.A:tober 

1999 Tt1,h0thus ma/IU/U• 

1999 Ziph1u> tUVl.t(J>fm 

1999 Trttht<hu.s fTIUJIU/1~ 

I 99Q Tun141p1 rrwi..w1u 

19<19 TurHOf'• rrun<UJU> 

19911 Glubttephalu 1111Jcrurh1mhu• 

1999 P~nelcr """-tucep!IU/u' 

1999 Tmhn.hu• mu1w11<1 

1999 Tut.\/VP> ""'"-"'"" 

1999 Tnchechu> mull<l/U) 

1999 Tur'"'P-' 1runc<11u1 

1999 Tunwp.1 rrutU.wu' 

1999 Tm hech10 """"'"'·' 

1999 Globttephutu 11UU.rorhl'ntlw.\ 

1999 Glubieepiww rru.u.r(lr/nnchus 

1999 Globit·ephuhi nw.:rorlrym:h11.\ 

1999 Gl1Jb1cepha!JJ l1W<f<Jrh.1'11th11• 

1999 Glotnuphula muuorh111chuJ 

I 99Q Glub1cephalu mUJ.:rurhwu:hw 

t 999 G/oh1u!pllulu nuitrurh\'n,·hu.\ 

1999 Glob1tepltula rru.u.rurh)'nchu\ 

1999 Glob1c·ephalu muuorh)nt:hu.1 

1999 Glubi<ephulu trlU4rurhwrcltu.1 

1999 Glohitqhulu ,,,.,,_mrhw1<h11\ 

1999 /JJxenodelph" hv>f!I 

1999 Tru .. h~c.hU.\ muntJIU\ 

l99Q l1ph1u' 1.uwrv.\frt'> 

I Y99 l1ph1u' uJ\'lfO\fTP 

1999 Ztpht11\ ((l\Utl\{fi\ 

1999 l1plwo ltl\lfu\l!l.\ 

199Q Tr1tht.•lhU' munuttt' 

NEPSTWI! 2000 CekAUJ 

NEP'\ lt>13 01 1'o•ember 2000 Tunt"P' fnlll<<UU' 

Nl:PSTb02 02 May 2000 Tr1thechu.' n1U11Unt\ 

"ll::PST596 OJ Jn11U<1n 2000 T111,,up1 rru11< "1U• 

NE.PST6tll OJ M.a) WOO l1ph111.\ tul'tfmlfl' 

N£PST61 l 07 October 2000 Tm/lech111 munaru• 

NEPST597 I~ J.111u.111 2000 Glob1<~ph<1/u 11iuu11rh111<hm 

Barrio Parcclas Fonu~ 

Off Puma Gu1lanc 

Dmhf Potn1 

Playa Mache1c 

La Pun1illa 

Pla)il Jc Ocean Par~ 

Off Mosqunoe Island. Near V orgm (Jorda 

Norrb of Tonola 

l';ll) ~ P:1s111lo 

Punia Melone> 

RIO Herrera 

Rock) area. half a mllc from Club Nauuco 

Crash Boar 

Cay off Playa El Faro 

0.5 km SW of East Pooni. E.'lSt End 

0 3 km SW of EaSI Pom1. Ea51 End 

O.J k.m SW of East Poml Easl End 

3. 2 km SE of Cooper Rock 

East Potn1. Eas1 End 

0.5 km N of Pelican Po1n1. Ea•I End 

0.6 km N of Pel1C'M Po1n1. Eas1 End 

Pearl Po1n1 

Pelican Poi111. Eas1 End 

1.2 km SE of Cooper Rock 

0.3 km N of Pelican Potn1. bm end 

cl Rompeolas. Pla>a Los CagJOS 

Bahia Las C roabas 

North of Green Cay 

Coo.~ Bay 

Wes1 Chnsuansted Harbor 

Co,. pet Ba> 

Puerto Fetro 

Flo;1hng 1 '>nule.s N of Mana1! 

Isabel Segunda 

Bahi..I Je Bc.jue.rou 

Morropousc 

Bahia de Jauca 

25 nulcs offsho<c Wesun Rio Mar Hotel 

Haullo 

Luquillo 

Arroyo 

Si. John 

Guayama 

San Juan 

San Juan 

BVI 

l'onola 

Ju.m.i lJiaz 

Cabo KOJO 

Lo1z:i 

VegaBa1a 

AgU11Clilla 

Guay am Ila 

Anegada 

Anegada 

AnegaW 

Aneg'.tda 

Aneg;ida 

Anegada 

Aocgadl 

Aneg<dt 

Aoc!gada 

Anegada 

Anegada 

Aguadtlla 

faJardo 

St Thumas 

SI John 

S1 Croix 

SI. Thom3s 

l~la de V 1eques 

Pueno Rico 

Puerto Rico 

Puerto Rico 

US Virgin Islands 

Puerto Rico 

Puerto R1l-o 

Puer10 Rico 

Bnush Virgin Islands 

Briush Virgin Islands 

Puerto Rico 

Puerto Rico 

Pueno Rico 

Pueno Rico 

Pueno Rico 

Puerto Rico 

Bnush Virgin Islands 

Bn11sh Virgin Islands 

Bnt1sh Virgin Islands 

Bnush Virgin Islands 

Bnusb Virgin Lslands 

Bn11sh Virgin Islands 

Bnush Virgin Islands 

Bn11sh V irgm Islands 

Bnush Virgin Islands 

Bnt1sh V1rgm Islands 

Bnush Virgin Islands 

Pucno Rico 

Puerto Rtco 

US Virgin Isl.ind> 

US Virgin Islands 

US Virgin Islands 

US Virgin Islands 

Pucrro Rico 

Manali Pucrio Rico 

Isla de: Vieques Pueno Rico 

Vega BaJa Pucr10 Rico 

Cabo RoJO Puer10 Rico 

Isla de Vieques Pueno Rico 

Sanra Isabel Puerto Rico 

Rfo Grande Pueno Rico 

No 
Animals S.X So:e (cm) Poe 

2 

F 498 Adul1 A 

M 

M 

u 
F 

M 

F 

u 
u 
F 

F 

F 

M 

F 

F 

F 

F 

M 

M 

F 

M 

F 

F 

F 

F 

F 

M 

M 

F 

F 

F 

M 

F 

F 

F 

M 

M 

F 

u 

119 Calf 

271 Adult 

>365 Adull 

131 Calf 

192 Subedull 

273 Adull 

-400 Adul1 

Undc1errnmed 

327 Aduh 

186 Subadult 

95 Calf 

193 Subadul1 

246 Aduh 

330 Adull 

250 Subaduh 

368 Aduh 

340 Aduh 

420 Adult 

300 Subadul1 

277 Subadull 

324 Adull 

358 Adult 

35? Adult 

337 Aduh 

331 Adult 

11.S Calf 

108 Calf 

494 Aduh 

520 Aduh 

518 Aduh 

-360 Adult 

251 Subadull 

c 
A 

A 

c 
SA 

A 

A 

u 
A 

SA 

c 
SA 

A 

A 

SA 
A 

A 

A 

SA 

SA 

A 

A 

A 

A 

A 

c 
c 
A 

A 

A 

A 

SA 

Undetenruned U 

130 Calf c 
100 S1illborn/fetus F 

220 Subaduh SA 

453 Adul1 A 

-327 Adul1 A 

A duh A 

Canbbean ~ .ding Network 

Human re.lated cause: cn1anglcmeo1 

N: dependent calf 

Narum.I cause: illness 

Na1ural cause: dependent calf 

Untbermined 

Na1ural cause: illness 

Urxlelenruncd 

UIXlelenruncd 

Hwnan relaied cause watercraft colus1on 

Undelennined 

Natural cause dependen1 calf 

Unde«emuned 

Underennined 

Undelemuned 

Na1ural cause: soc1al/hcrd stranding 

Natural cause: social/herd stranding 

Natural cause: social/bud slranding 

Na1ural cause: social/herd stranding 

Natural cause: social/herd stranding 

Narural cause: social/herd suanding 

Natural cause: social/herd stranding 

Natural cause: social/herd stranding 

Natural cause: social/herd stranding 

Na1uraJ cause: social/herd stranding 

Na1uraJ cause: social/herd stranding 

Narural cause: dcpendcn1 calf 

Natural cause: dependent calf 

Unck:tcmuned 

Undeumruned 

Undeienruned 

Undetemuncd 

Uodetemuned 

N dcpendeni calr 

N panru1uon difficulties 

HR: cnianglcmcn1 

Undetemuned 

Undetemuned 

P"ll" 10 



Manne Marr, .. ti Stranding Records Caribbean E. ding Network 
No P-11 

Cal8log No Cale Species l.OC&liiy Munietpalrty Coul!IY Arimals S.. Sae (cm) l<Jl!I ~caueeol~ 

NEPST59Q 14 April 2000 Trithechus /TUJ/11.1/US Palma> del Mar, Coqut Park Beach Humacao !'\Jeno Rico F 217 SuOOdult SA Undeterrnin!!CI 

NEPST603 16 Ma~ 2000 Tun1up; rrun<111u; Berween Cayo 8ata1a and Cayo Sanuago Humacao Puer10 Rico M 162 Subaduh SA Undercmunc:d 

NEPST608 17 Augus1 2000 Tunwp.1 rru11auu1 Playa Grande Isla de V1eques Pueno Rico u Unde(ermtncd u Undetemuned 

Nc~T()()9 18 August 2000 Trrchechu~ munutu.s 8ahla de Jobos Salinas Pueno Rico F 307 Adult A HR: wa1ercraf1 colhs1on 

NEPST610 20 Sepcember 2000 Tuniup• trun<1JJu.> 0 25 m1 W of Punla Las Marfas San Juan Pueno Rico F 213 4 Adule A u~ 

NcPST604 21 June zooo Tunwpl trunt.U/U.\ Sec1or Verdum Baroelooela Pueno Rico F 147 Calf c Undetcnnined 

NF.PS r600 22 Aprt 2000 Trtth.:thu' 11kPUJtu1 El Mani Mayaguei Pueno Rico F 118.6 Calr c 
NCPSTbl2 26 Occober 2000 TrnhethU> n1<.11UJ1u1 Ensenada Ouaruca Pueno Rico F 259.8 Adul1 A N illness 



. - - __ .,... 
:.:;-.:.. • f . "; • •• :"-:--... •:i. 

.__ _______ _.I Species:~viceps-- J 
Suborder: 181 Odontoceti O Mysticeti 

0 Trichechidae 0 Phocidae r8l Other . .. 
,---- ----------------------.! Phone~787--865-3l55 I 

I Email:~@caribe.net I Phone:j787-766-l7l7ll660tj 

Country· 0 Puerto Rico 
O British Virgin Islands 

~-----------~ Municipality (County): I unknown 

City:! unknown 

Locality Details: 177 NM NNW of CuJebra 

Remarks; I 

19° 36' NI 

Date: Day [ 10 I MoC Aprill Yr~ Hrj 19:45 I 
Condition: lJ 1. Alive 0 5. Mummified 

or more 

0 2. Fresh dead i:gi ?. Unknown 
0 3. Moderate decomposition 
D 4. Advanced decomposition 

0 1 . Released on site 
0 2. Sick 
0 3 Injured 
0 4. Died 
0 5 Euthanized 
D 6. Rehabilitated and released 
0 ?. Unknown 

Transported to: 
........,:-==-==========~-

Date received: ,___ __ _ 
=::J Died D Released Date: 

CARCASS DISPOSITION: Oate·[11 April 2001 ~ 

ilillilllil LJ Single stranding 
0 Mass stranding 
O Capture 

0 Incidental catch 
C Mother and calf 
r8l Other ... 

Mass stranding: 0 Y 181 N Number of animals: CJ) otU --:J 
Associated records: ~ 

r8l Y 0 N 0 Unknown 

IXJ 1 Boat collision 0 2. Shot 
0 3. Fishery interaction 0 4. Other:~----

How determined: 0 Salvage 181 Necropsy 0 Other 
0 Histopathology 0 Examination 

D N. dependent calf 
D N: illness 
r 1 N: partruition difficulties 
D N: predation 
11 N· socialhlerd stranding 
n N· stray 

U HR. acadental capture 
0 HA: capture 
L] HA: drowning 
n HR. entanglement 
O HR: ingestion of debris 
D HA: pollution 
D HR: shot/harpooned 
C8l HR: watercraft collision 

~ - FreezeBrand? ~ N D Y:I - - l Left at site D 4. Sc1entif1·c collection F --~ 
U 2 Buried D 5 . Education collection '--· ---' 
r_1 3. Towed ~ 6. Sanitary landfill 

LJ Undelermmed 

Relative age. r8l Adult D Juvenile I l Neonate 
D Subadult D Calf D Stillborn/fetus 

Straight length :! 295 c~ We1ghtt __ ~ 
[\;~stive tract exam? [gl Y fl N 

L .tents present in stomach? ~ Y r N 

Plastic 1n tract? C Y C><::J N 

Roo Carlbciia de Varamientos PO Box 361715 San Juan PR 00936 
Tel 787-766·1717 16600 Fax 787·7Sl-S840 Email rcv@car•benet 
Prtnrel1 onrecwcted paoer v.1an2001 

Photos?~ Y - N 
Tissue for geneltcs? (8l Y _J N 

Parasites? ~ Y _J N Histopalhology? !l<i Y I N 
Toxicology? ~ Y N Stomach contents? (8: Y _ N 
Teeth/baleen? l5<l Y U N Skull? Li Y ~ N 

Reproductive lract? D Y t8I N Axial skeleton? 0 Y 18: N 

Tissues/serum for morbtlhvirus/brucella analysts? [] Y c>il N 



181 Fresh O Frozen Photos/roll no.:l¢'--s_N_li_1le _________ _, 

Body condition: 0 Emaciated 181 Not emaciated 0 CBD 0 NIE 

Net or line mar1<s: Head 0 Y 181 N 0 CBD 0 NIE 
Left flipper 0 Y @ N 0 CBD 0 NIE 
Peduncle @ Y 0 N 0 CBD 0 NIE 

Remar1<s: lune marks on both sides of the peduncle 

Fishing gear present on animal? 0 Y @ N Gear retained? 0 Y @ N 
Remarks: 

Dorsal fin 0 Y !&! N 0 CBD 

Right flipper 0 Y !&! N 0 CBD 

FlukeOY @N OCBD 

ONIE 
ONIE 
ONIE 

.____ __________________________________ __, 

Penetrating wounds:@ Y 0 N 0 CBD 0 NIE 
Remarks: !Caudal to the head 

Mutilations: Body slit or rnutilated?O Y 0 N 0 CBD O N/E 
Remarks 

Appendages removed? D Y 0 N 0 CBD 0 NIE 

~---------------------------~ 
Hemorrhaging/bruising?O Y @N O CBD ONIE (descri>eeldentandarea) 

Remarks· '------------------------------- -------' 
Scavenger damage?~ Y D N 0 CBO 0 NIE 

Remarks~Cookiecuner shark scars and fresh wounds 

Internal examination: 

Subdermal hemorrhaging?~ Y 0 N 0 CBD D NIE (descrl>e extent and area) 

Remarks:IGeneraliud subdennal hemorraging 

Broken bones?@ Y 0 N 0 CBD 0 N/E 
Aemarks~vertebrac, maxila, mandible, skull, ribs, sternum 

19s and bronchi contents: 0 Air @ Fluid 0 Froth 0 CBD 0 NIE 
Remarks. water '----------------------------------------1 

Gross pathology:~ Y ;:J N 0 CBO 0 NIE 
Remarks 

Reproductive tract: Gonad weight: 

Skull/skeletal. 
---------~ 

Tooth count: !UL O I !UR 0 I Vertebral count: ~ ~ [uca I Rib count:O 
I LL 14 I ILR 13 j Are vertebral discs fused? ~ Y 0 N 0 CBO 0 NIE 

Histopathology: To be senl for analysis to Dr. Ruth Y. Ewing, NMFS 
Age tn GL?_s_:.!::::I =====: 

Signing pathologist 

asite identification:!Anisakys spp .• Monorygma_g~maldi 
Stomach contents tdentification.jfish vertebrae and otholils, squid beak<>, Cinautophasia ingens 

Morb1lllwus/brucellas· · -

Tox1cology:Jcollccted 

Genetics: collected 
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t1 Tod snout k> ~ Of OOmf fin 
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According to Navy Officials, on 10 April 2001, the ship USS Robert G. Bradley was traveling from St. Marteen to 
Florida when at around I 9:00hr they felt an impact on the bottom of the haul of the ship. The ship reduced the speed 
and decided to stop at Roosevelt Roads Naval Station at Ceiba, Puerto Rico lo asses the situation. When they reached 
port the next day, a diver found a black whale near the propeller of the ship, entangled in a fishing line. The carcass 
was removed and secured. the fishing line was not saved. 

At around 4:30pm personnel from the CSN arrived at the base, indentified the whale and transported it to the CSN 
Necropsy faciJity in UMET, where a full necropsy was performed. 

Distribution of stranding record: 

Office Mall Fax Species report teli.T • """"'*"' SIR • .,_ PIN • pnt1ipl'd1) 

SEUS Manne Mammal St1andmg Network 0 ® (407)345-5397 CET SIR.PIN 

ONER Bureau of Fisheries and Wildhfe 0 ® (787)724-0365 CET. SIR, PIN 

ONER Ranger COfJ)s 0 ® (787)724-0411 CET, SIR. PIN 

DNEfl 0.Vlson of Reserves and Refuges 0 ® (787)721-7591 CET. SIR. PIN 

OPNR Division of Fish and Wildflle 0 ® (340)772-3227 CE'C PIN 

OPNR Law Enforcement 0 ® (340)77~ CET. PIN 

NPS Virgin Islands Ne11ooal Park 0 ® (340)693-9500 CET,PIN 

FWS CartJOean Ftetd Office 0 ® (787)851 -7440 CET, SIA, PIN 

FWS Manatee Recol.1'lry Office 0 0 (904)232-2404 SIA 
FWS Law Enl0tcement 0 ® (787)749>-4340 CET SIA. PIN 

NMFS M1am1 laboratory 0 ® {305)361-4219 CET, SIR. PIN 

NMt-S Protected Species Management Brandl 0 ® (727)57().5517 CET. SIA. PIN 

NMFS Law Enforcemeot 0 ® (787)749 4405 GET, SIA. PIN 

USGS Slrerna Proiect 0 0 (352)374.0000 SIR 

M~ee Sn.dxxlk Keeper 0 0 (813)935-9486 SIR 

BVI ConsetVatKJO and F!Shenes Department 0 ® (284)494-2670 CET, PIN 

Additional distribution: 
- -

Address Fax 

® Dept. of the Navy. Commander, Naval Surface Group I wo. Naval Stauon ,Mayport FL ® 904-270 -736 
0 0 
0 0 
0 0 
0 0 
0 0 



DRAFf NECROPSY REPORT FORM VERSION 3: 24 JANUARY 2000 

Field ID : NEPST617 
Recovery date: 11 April lOOl 

Species Kog1a brev iceps 
Necrop~y date: 11 April 2001 

Hio;lor~ 
- -- - - -

Specimens original locality: 77NM N of Culcbra 
Condition when found: D< I )Alive 0C2)Fresh dead 

[8J(3)Moderate decomposition [J{4)Advanced decomposi1ion 
Initial observation: D'<lte: lO April 0 1 Time: 19:45 
Initial infonner: Oscar Dial.. Environmental Engineer Di\ision 

Agency: NSRR 
Examiner: Gian Toyos, Stranding Coordinator 

Agency: Caribbean Stranding Network 

Were C\tcmal pho10~ of lhc arnm.il iak.en'1 ~y JN nn ght nan!.: 
Q nght side of head 
r ]Jorsa I fin 

O tcft llanl.. 
Oleft side of head 
nvcnlral 

Weight kg ti ]actual \\e1gh1 est1rnaLcd 
I rip or snout tn notch of fluke: 295cm 
2. Tip of snout co center of anus 

l\\t:1ghL ha<.cJ on l~~/2M60 metric formula) 

1 rip of snout ll> t.:enter of genital' 
4. Tip of snout to center \lf urnbilicu:,, 
'i rip of snout 10 anterior insertion ol 

ll1ppcr 
tl I ip nf snout to car opening: 
7 l"ip of snout to '-enter t•f C\.c. 

8 rip OI snoUI to angle ot ln\lUlh 

9. f 1p nf -.noUI IO melon 
l 0 I 1p of ~m1ut to .:cnicr '>t bl<m hok 
11 l 1r of sm•ut II• ltp 1if lorsal fin 
I~ C'cntcr nf ~\'l: lo c.u opl'nfll):! 

I J. Length of dor;al !in al hase 
I 1 Height l.)f dorsal fin-
1 <; Flipper internal lc:ngth 
16. Hipper e~lemal length 
17 rllppcr ma-:imum width. 
18 I-Juke o;pan· 
I 9 Hul..c \\ idth 
:?O. lip uf snout lll cnJ <lf 'cntral 

gwo\.c~ 

21 < itrth a1 a\illa 
.,.., Ma.\lmum girth 
2 l t . irth .u anu' 
2-1. <i1rth II tlul..l' has1 . 
.:!~ <"enter <•I n.m::. 10 c"c 
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oodc 3: moderate decomposition 
Ocode 4: advanced deoomposition Ocode 5: mummified ~ 

Sex: C8JMaJe (genital cavity directed backwards) 0Female (genital cavity directed forward) 
0Urxiciennined 

What was the animal's body condition: 0Emaciated 181Not emaciated 
Was there any abnormal stiffness noticed? DY 1:8lN: Detail: 
Was there any curvature to the axial skeleton? []Y 181N: Detail: 
Was there any abnormality in the umbilicus? DY 181N 
Was there any abnormality in the genito-urinary slit? DY 18JN Details: Dhemorrhaging Oinfiammation 
Were teats enlarged? DY 181N Are both teats of equal siu? l8JY ON 
Did the teats produce milk when palpated? OY [8JN 
Was milk oollcctcd? OV 181N 
Were there scars present? [8JY 0 
Where oo the body were the scars? Tail. peduncle 
Were net or line marks present on the animal? l8lY ON: Detail: Peduncle left side 
Where on body were the marlcs? 0head []flippers Otorso []dorsal fin [8Jpeduncle Oflukes 
Was fishing gear present on animal? DY C8:1N: Detail: Circumstantial evidence indicated so 
Where on body was the fishing gear? Ohead []flippers Otorso [)dorsal fin 0peduncle Onukes 
What was the type of fishing gear? Ogillnet Omonofilament Olong-line monofilament 
Were wounds present on the animal? 18JY ON 
Were these wounds ~superficial or []deep? If deep: length: cm width: cm depth: cm 
Where on the body were the wounds? Ventral left 
Were the wounds ~trating in nature? OV 18lN 
Were the wounds ~temortem or Opostmortem? 
Was there infiltrating hemorrhage in the tissue surrouoding the wound? 18!Y ON 
Was the body slit or mutilated? DY 18lN: Detail: 
Were the animal's flippers removed? DY ~N: Detail: 
Was there scavenger damage [8JY ON: Detail: Obird Ocrab Ofish 181Cook.iccutter shark 
0Unrcmarlcable 18!Remarlcable 

What was the percent of skin coverage? 85 % 
Was there any hemorrhage or bruising on the body? [8JY ON: Detail: Generalized throughout the body 
Location of the hemorrhaging: 
Were there any abrasions or abscesses in the body? DY ~N Details: Oabrasions Oabscesses 
Location of abra'>ion or abscesses: 
Measurements of abrasion or abscesses: length: cm width: cm 
What is the nature aod origin of the abrasion or abscess? 
Was there subdennal hemorrhage? ~y ON: Detail: 
Was there any abnormality in the underly~ mammary tissue? DY l81N 
What was the nature of the abnonnality? LJcyst 0hemorrhage 

Oinflammation Ofibrous tissue 
Estimate of the amounl of fat on parietal surface of slab: 

Overy heavy Oheavy O moderate O light O none 
Measurement of dermis: 

mid ventral layer: I .5 cm 
mid lateral layer: cm 
dorsal layer: cm 

Measurement of outer blubber layer: 
mid ventral layer: cm 
mid lateral layer: cm 
dorsal layer: cm 
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Measurement of inner blubber layer: 
mid ventral layer. I .5cm 
mid lateral layer. cm 
dorsal layer: cm 

Were ectoparasites present? DY 181N: Detail; 
Were ectoparasites collected? DY ON 
Were endoparasites present in dennis, blubber or fat?~ ON: Detail: Monorygma grimaldi 
Wereendoparasites collected? ~Y ON 
Wa'I a c:kin i;ample collected for genetics? [8JY ON 
Were skin and blubber samples collected for toxicology? t8]Y ON 
Was I.here any pathology-significant tissue collected for histopalhology? DY t8lN 
OUnrematkable 181Remarkable 

Was there any evidence of head or neck. trauma? t8]Y 
Were there any fluids present? DY 181N 
Were fluids oollected? DY t8]N 
Were the neck lymph nodes collected? DY t8]N 
Was !he earplug collected (baleen whales only)? DY t8lN 
OUnremarkable [8lRemarlcable 

Were rodoparasites present? Y t81N: Detail: 
Were endoparasitcs collected? D Y t8]N 
Were any pathology-significanc tissue collected for hiscopathology? DY [8lN 
Were eyes collected for optic lens research (fresh condition only)? DY cgjN : 
[8lUnremarkable D Remart.ahle 
Both eyes weren't present due to decomposition. 

exible Ostiff Fractured 
Was there any bleeding from the mouth? DY C8)N 
Was there any vegetaiion or food item in the mouth? [)y t8]N 
Are there any foreign objects in the mouth? DY [8lN: Detail: 
Were there any inflammation or lesions in the mouth? DY [8lN Detail: 
Were ectopara.~ites (stalked barnacles) present? DY 181N: Detail: 
Were ectoparasites collect.od? OY [8lN 
Were endopamites present? DY [8lN: Detail : 
Were endopata'lites oollected" DY [8lN 
Were any pathology-significant tissue collected for histopathology? DY IXJN 
What is the tooth/baleen count? UL 0 UR 0 14LL l3LR 
Were teeth (3) collected for age analysis? C83Y O N GLO-
Were baleen collect.od? rJY [jN l5<JN/A 
n unrcmarkable (XJRemarlcable -
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Were the nostrils or blowhole free of obstruction? Y ON 
Was there any bleeding or nasal discharge observed from the nostrils or blowhole? DY l:i$!N 
What was the nature of lhe nasal discharge? 
Were parasites present? DY r81N: Detail: 
Were parasites collected? []Y r81N 
Was any pathology-significant tissue collected for histopathology? DY cgjN 
~Unremarbble DRcmarkable 

Material present in middle ear: []SOiid 
Were parasites present? DY (81N: Detail: 
Were parasites collected? DY ON 
Was any pathology-significant tissue collocted for histopalbology? DY r81N 
IZ!Unremarlcable 0Rcmarkable 

Were there fluids present in cranial cavity? DY 181N : 
What was !he consistency of the fluids: []cloudy Oturbid []clear Othick Obtoody []dart 
Were the fluids collected? [)Y 1:8:1N 
Were parasites pre.sent? DY r81N: Detail: 
Were parasites oollected? DY (81N 
Was any pathology-significant tissue collected for histopathology? DY !:81N 
IZ!Unrcmarkablc 0Rcmarlcable 

Were parasites present? • !:8}N: Detail: 
Were parasites collected? DY !8lN 
Was any pathology-significant tissue collected for histo~thology? DY 
Was a melon blubber sample collected for toJCic.ology? UY r81N 
!:8}Unremarkable 0Remarkable 

\lldo111111,11 

What was the condition of peritoneal lining: Oarea.s <X edema []adhesions Ogrowth 
Orupture of diaphragm Ohemorrhage []clou.cd blood 

Was displacement of organs observed? DY (81N 
Which Of"gatlS were displaced? Oliver 0 gaJlbladder Ostomach Ospleen O pancreas 

[]duodenum Osmall intestine Ocecum O large intestine 
Were fluids present in the abdominal cavity? D Y ON 
What was the consis1ency of the fluids? [lcloudy n turbid [)clear O thick O bloody nda!i: 
Were nuids collected? DY (81N 
(81Unremarkable n Remarkabtc 
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Weight Siu: 
Coloration of parenchyma: Odarlc ~rple ~ purple Oblack Oburgundy 
Number of lobes? 0 l 02 03 LJ4 
Margins: C8lnonna1 (sharp angles) Obi unt margins 
Were fluids present? DY C8lN 
What was the consistency of the fluids: [}cloudy Oturbid []dear 

Wetc fluids collected? DY 18!N 
Othick Obloody 0dark Opus-like 

Liver abnormalities: 0discoloration Onutmeg condition Otubercules Ocysts 
Oabscesses Ospots []fibrosis Oscarring Onodules 
Ofocal Omultifocal Olocally extensive C]diffuse 

Were ~ites present? DY (8lN: Detail: 
Were parasites collected? DY (8lN 
Was a tissue sample collected for to1ticology? C81Y ON 
Was a tissue sample collected for histopathology? (8lY ON 
C8]Unrcmarkable DRemarlc:able 

Were there contents present in the stomach? [8!Y ON Detail: Some contents lost because the 
stomach was open due to scave'!&ing. 
Fore stomach {cetaceans only): ~squid Obeaks 18lotolilhs Obones 

C8ltish C8Jshrimp Ovcgetatioo 
Weight of ingesta? 
lngesta collected? C81Y ON 
Was plastic found in the fore stomach? DY (8lN: Detail: 
Abnonnalities on the surface of the fore stomach: Ocysts Oinflammation 

C8lulcers Ohemorrhage Onodules Ofocal 
Omultifocal Olocally extensive Odiffuse 

Were parasites present? C8lY ON: Anisakis spp. 
Were parasites collected? C8)Y ON 
Was any pathology-significant tissue collected for histopathology? DY 18!N 

Main stomach: C8Jsquid Obeaks Ootolilhs Obones 
C8Jfish ~shrimp Oalgac Dgreen grass 

Weight of ingesta? 
lngesta collected? C81Y ON 
Was pla<1tic found in the main stomach? DY (8lN 
Abnormalities on lhe surface of the main stomach: OcystS Oinflammatioo 

Were parasites present? IZ)Y ON: Anisakis spp. 
Were pal'Mites collectt.d'! IZ)Y ON 

[81ulcers 0hemorrhage Onodules Ofocal 
Dmultifocal D locally extensive Odiffuse 

Wa<1 any pathology-significant tissue collected for hlstopathology? DY ON 

Pyloric stomach(cetaceans only)' (8lsquid Obeaks Ootoliths Obones 
[81fish C81shrimp Ovegetation 

Weight of ingesta? 
lngesta collected? 18JY ON 
Was plastic found in lhe pyloric stomach? DY (8lN: 
Abnonnalitics on the surface of the pyloric stomach: []cysts Oinflammation 

Oulcers Ohemorrhage Onodulcs 0focal 
Omultifocal Olocally extensive Odiffuse 

Were parasites present? 181Y ON: Detail: Anisakis, Gnautophasia ingens 
Were parasites collected? ~y ON 
Was any pathology-significant tissue collected for histopathology? DY ON 

0Unremarkable t8)Remarkable 
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Weight: Size: diameter: thickness: 
Was the spleen in Done piece or []fragmented? 
Whal is its color? Odark purple Oblaclc 
Did any fluids ooze out of it? DY ON 
Were there any abnonnalities? Ofatty growth Opolyps Onodules Odiscoloration 
Were parasites present? [)Y ON: Detail: 
Were paras.i~ colJeded? DY ON 
Was a tissue sample collected for histopathologx_? [JY ON 
Was a tissue sample collected for toxicology? UY ON 
Was a tissue collected and froun for morbillivirus analysis? DY ON 
0Unremarkable 0Remarkable 
N~examined 

Weight: Length: 
Color. Odartc red Obrownish red 
Did pancreatic secretions flow easily? DY ON 
What was !he consistency of n uids: []cloudy Oturbid []dear 

Othick Obloody Odark: Opus-like 
Pancreas abnormalities: Onodules Omasses Ohemorrhagcs Obruising Opus-like 
Were parasit.es present? DY ON: Detail: 
Were parasites collected? DY ON 
Was a tissue sample collected for histopathology? DY ON 
Ounremarkable 0Remarkable 
Not examined 

Was digcsta present? [JY O N: Detail: 
What is the color of digesta Oblooclr []art 
Whac is the consistency of digcsta: Ucloudy Oturbid Oclear O thick Opasty Owatery 
Were foreign objects present? DY ON 
Were foreign objects collected? DY ON 
Was digesta collected? DY ON 
Does the mucosa! surface show Oinfiammation O ulcerations Ohemorrhagcs or LJlesions? 
Were parasites present? DY ON: Detail: 
Were parasites collected? DY ON 
Was any pathology-significant tissue collected for histopathology? DY ON 
0Unremarkable 0Remarlc:able 
Not examined 
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Was digcsta present? DY ON: Detail: 
What is the color of digesta Obloody []dark 
What was the coloration of the imestinal lumen: 
What is the consistency of digesta: []cloudy Oturbid []clear Othick Opasty Owatery 
Were foreign objects present? DY ON 
Were foreign objects collected? DY ON 
Was digcsta collected? DY [JN 
Doe.'l the mucosal surface show: O inflammation Oulcemtions 

Ohcmorrha~ Olesions Onwosis 
ls there any evidence of hemorrhage? DY U N 
Were parasites present? DY O N: Detail: 
Were parasites oollected? DY ON 
Was any pathology-significant tissue collected for histopathology? DY ON 
Ounremarkable 0Rcmarl<able 
Not examined 

Was digcsta present? DY N: Detail: 
What is the color of digesta Obloody []dait 
Coloration of lumen: 
What is the consistency of digesta: []cloudy Oturbid Odear Othick Opasty Owatery 
Were foreign objects present? DY ON 
Were foreign objects collected? DY ON 
Was digesta co!Jected? DY ON 
Does the mucosal surface show: Oinflammation O uJceratioos 

Ohemo~_Jes Olesions Onccrosis 
ls there any evidence of hemorrhage? DY UN 
Was anus blocked? DY ON 
Was lhere meconium present (in calves only)? DY ON 
Color of meoonium: Oiar1c _pn 
Consistency of meconium: LJrubbery 
Were parasites present? D Y ON. Deta.11: 
Were parasites collected? DY ON 
Was any pathology-significant tissue collected for histopathology? DY ON 
OUnremarkable 0Remarkable 
Not examined 

ldillfq Ultlt.rl\ ~•,ltiJ 

Gender confinned by gonads present? ~y O N: 181Male OFemaJe 
Was the animal reproductively C8:)macure or Oimmature'! 
Gonad weight: R L 
Gonad size: R L 
Were there tumors present in the gonads? DY ~N 
Gonads abnonnaJities· Oabscesses OhemorThage Opus 

Oblood Olacerations Oscar tissue Ogrowlhs 
Were lhere tumors present in lhc uterus? DY nN 



Pagi! 8 

Uterus abnonnalities: Oabscesses 0hcmorrha.J_C Opus 
Oblood Otacerations Uscar tissue Ogrowths 

Were there tumors present in the vagina? DY ON 
Vagina abnonnalities: []abscesses Onemo~e Opus 

Oblood Olaccrations Uscar tissue Ogrowths 
Fetus in uterus? [JY ON 
Fetus collected? DY ON 
Measurements o( fetus: 

Length: cm 
Girth: cm 

Was a tissue sample collected for histopathology? [8JY ON 
Wecc the gonads collected (frozen) for reproductive research? DY 1:8JN 
18JUnrcmarlcable 0Remarkable 

Weight R L 
Length: R L 
What was the color of kidneys: []dark red O brownish red 18]burgundy 
Were there fluids present in the kidneys? DY 18lN 
What was the consistency of fluids: []cloudy Oturbid []clear 

Othick Obloody O<lark Opus-like 
Were the fluids oolloctcd? DY ON 
Kidney Abnonnalilies: Ostones Oabscesses []cysts Qpetechiae Ocliscoloration 

Obruisin.£_ Ohemorrh~e Opus--like Oinfarclion (localized necrosis) 
0foca1 Umultifocal lJlocally extensive []diffuse 

Were parasites present? [JY cg)N: Detail: 
Were parasites collected? DY 1:8JN 
Was a tissue sample collected for histopathology'? 18]Y ON 
Was a tissue sample collected for toxicology? 18JY ON 
12]Unremarkable 0Remarlcable 

Urine present? l8JY ON 
Urine sample taken? D Y 18JN Quantity of sample: ml 
Were there stones present in I.he bladder? DY 18JN 
Was the bl.adder mucosa inflamed? DY ON 
Urinary bladder abnormalities: Ocysts [Jtumors l]thickening Ofolds Ohemorrhage Ostones 

ObJood Opus Obruising Ogrowths Onodules 
Were parasites present? DY [8JN: Detail: 
Were parasiies collecied? DY [gjN 
Was any palhology-significant tissue collected for histopathology? DY [8JN 
181Unremarlcable 0 Remarlrable 
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( 'irl'lilator~ '·' 'h'tll 

Weight: Siu: 
What was the color of the heart: 18Jpink [}lark red Oburgundy 
Was the external surface of the heart Otinn or i8Jflabby? 
Any lesions on the pericardia! membrane? DY 18JN 
Pericardial fluid present? DY t8:JN Collected? DY ON 
QuantiLy of pericardia! fluid collected? ml 
What was the consistency of the fluids: []cloudy Oturbid Odear Uthick Obloody Dclarlc 

Opus-like Opasty Dwatery Obloody Oclarlc 
Was there blood in ventricles? DY t8:]N Clotted? DY ON 
Was blood collected? DY t8:]N 
Infarction (localized necrosis)? DY ~N 
Heart abnonnalities: Onodules Omasses Dinflarnmation 
Were parasites present? DY ~N: Detail: 
Were parasi teS collected? DY C8JN 
Swab sample for microbiology taken? DY !8JN 
Was whole blood collected for morbillivirus analysis? DY [$1N Quantity: ml 
Was a tissue sample collected for histopathology? DY C8JN 
Was a tissue sample collected for toxicology? DY ~N 
C8JUnremarkable 0Rcmarkable 

I .~ mphaltl' '~'"'Ill 

Was a tissue sample collected for histopathology? []Y 181N 
C8JUnremarkable DRemarkable 

-- -

1-{l' 'Jlil' .11111 ~ '~ 'h'lll 

Weight: R L 
Siz.e: Lenglh R L. Width R: L: 
Whal was the color of the lungs: Udark_£ink Ddark red Otight pink (8Jreddish bmwn 
Where there Ouids present in the lungs? ll;JY ON 
What was the consistency of the fluids: []cloudy Oturbid 18ldear 

Othick Dbloody Ddart Opus-like 
Lungs and bronchi contents: Dair 181fluid 0 froth (foamy) O mucus 0blood 

Oingesta Oobstruction Q.pus 
Lung abnonnalities: Ogrowths Oabscesses [)cysts LJintlammation [)consolidation (hardening) 

[]discoloration Dadhesions []bruising D hemorrhage 
Were parasiles present? DY ~N 
Were parasites collected? D Y 18JN 
Was a tissue sample collected for histopathology? rJY 18]N 
Was a tissue sample collected for toxicology? DY !ZIN 
Was tissue collected and frozen for morbillivirus analysis? DY 1:8JN 
l><:JUnremark.able n Remartable 
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M ll'it'nlo-.. 1-.l'll'tal '~ 'll'lll 
- -- - -

Were parasites present in r.he muscle? DY 18)N: Detail: 
Were parasites collected in lhe muscle? DY t8!N 
Was muscle tissue collected? t8)Y ON 
Was muscle tissue sample collected for toxicology? C8JY ON 
Were there any broken bones? t8)Y ON: Detail: ribs, vertebrae, chevrons, sternum, thoracic vertebrae, 
mandible, hyoid, skull 
Was any pathology-significant tissue collected for histopathology? DY 18)N 
Vertebral count: Cervix Thoracic Lumbo/Caudal 
Were ve~bral discs fused? C1?JY ON 
Rib count: 
Was the skull collected? DY (8!N Post cranial skeleton collected? DY C81N 
0Unremaricable 181Remarkable 

- -

Otlll·r 

- -- -

111,topal holoi.:~ 

robe anaJyLed 

l .Ancemorten fishing line entanglement 
2.Generalized sutxJennal hemorrhage 
3. Vertebral stem um and ribs fractured 
4. Massive cranial fracture 
5. Watercraft collision 
6. 
7. 
8. 
9 
10. 



I .111,1 111 d1 .11 h 

The observed subdermal hemorrhage bone fractures are consistent with a boat collision. The massive s~ull 
fractures were sufficient tQ cause the demise of the animal. 

0Undetamined cause 

0Natw"al cause 
[]dependent calf 
Oillncss 
Oparturition difficulties 
Opredation 
Osocial/mass stranding 
Ostray 
Doc.her: 

'\, <'"II ' ' • 1•111111, 11 ol 111 

---

~ --- -

Name 

Prosecl.Or. Dr. Antonio Mignucci 

Assistant prosectors: GianToyos 

Volunteers: Mayela Alsina 
Raul Rosario 
Vera Rosado 
Limarie Falc6n 
Jose Alicea 
Susana Cabal lcro 

C81Human related c.ausc 
[]accidental caixure 
[Jcapcwc 
[]drowning 
Dentanglement 
O ingestion oC debris 
Opollution 
Os hot/harpooned 
[8lwatercraft coUision 
0 olher: 

Affiliation 

CSN 

CSN 

CSN 
CSN 
CSN 
CSN 
CSN 
CSN 

Telephone 
766-1717 it6600 
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Abstract 

A review of the literature and data on the Brown Pelican colony on Cayo Conejo, off Vieques, Puerto 

Rico, indicates that continued Naval Operations should in no way affect the nesting success of Brown 

Pelicans. The Navy presence has. in fact, protected the colony from human disturbance and probably 

extirpation. The restrictions set up for overflights over Cayo Conejo should be adequate to protect the 

nesting birds, and the fact that the birds have been nesting successfully for years attests to this. 

I. Introduction 

This report comprises an analysis of the current and past status of Brown Pelicans (Pelecanus 

occidentalis occidentalis) in Puerto Rico (specifically the colony on Cayo Cone10) and of the level of threat 

to the birds owing to the colonies' proximity to live impact area (LIA). In addition to the status of Brown 

Pelicans, the status of other endangered species in the area and the effects of human disturbance on 

birds are discussed. A review of safe overflights heights for nesting colonies and of noise effects on birds 

1s given. 

Several locally endangered, threatened and vulnerable seabird species nest on Vieques and its 

surrounding islets. Brown Pelicans, White-tailed Tropicbirds (Phaethon lepturus catesby1), American 

Oystercatcher (Haematopus palliatus) and Roseate Terns (sterna dougallii: Sorrie 1978, Schreiber in 

press). The two species with the greatest potential to be impacted by LIA activities are Brown Pelicans 

and White-tailed Tropicbirds. Both nest on Cayo Conejo, a 2 acre islet in Bahia Salina del Sur, about 1 

mile from the LIA. The Cayo Conejo population of Brown Pelicans ranges annually from 50-100 pairs and 

of Tropicbirds about 4-12 pairs. An estimated 1500 pairs of Brown Pelicans and 4500 pairs of White-tailed 

Tropicbirds nest in the whole West Indies area (see Schreiber and Lee in press). 

The Caribbean population of Brown Pelicans (P. o. occidentalis) is a distinct subspecies from that in 

Florida and the upper Gulf of Mexico area (P. o. carolinensis: Wetmore 1945). The Caribbean subspecies 

is smaller, breeding plumage is darker on the undersurface and non-breeding plumage 1s darker above 

(Blake 1977). The Brown Pelican is officially listed as uEndangered" by the U. S. Dept of Interior (Federal 

Register Vol. 35 (199): 16047, 13 October 1970, and Federal Register Vol. 35 (233): 18319, 2 December 

1979). This listing arose out of concern for the continued existence of the species owing to the effects of 

DDT and other pesticides on them. After this listing, considerable work was carried out on the species in 

Florida, California and Baja, Mexico, but little work has been done elsewhere. In the early 1980's some 

research was carried out on Pelicans in Puerto by Jaime Collazo and others (Schreiber et al. 1981, 

Collazo and Klaas 1986, Collazo et al. 1998). Annual surveys (over flights) have been conducted by the 

FWS to monitor the number of Brown Pelicans in the area, but these surveys have not necessarily 

monitored the total number of pelicans nesting annually on Cayo Conejo (Siliva, in press). 
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White-tailed Tropicbirds are listed as a "Vulnerable" species in the West Indies (Lee and Schreiber Jn 

press) whose populations are declining throughout the West Indies. They are a ground nesting bird 

(sometimes using crevices in cliff faces) and particularly susceptible to predation by introduced land 

mammals. Since they nest in crevices and under vegetation and are difficult to see, there are no accurate 

censuses of their population size in Puerto Rico or the Caribbean as a whole. 

A review of the relevant literature presents, overwhelmingly, that the main problem suffered by seabirds 

and causing their decline is interference in colonies by humans (see section on Human Disturbance 

below). This interference can take several forms: 1) direct human disturbance in colonies, 2) introduction 

of predators or grazing mammals onto islands, 3) development and disturbance of nesting habitat, and 4) 

taking of eggs and birds for food. These forms of disturbance have caused the extirpation of an estimated 

90-99% of the worlds seabirds (Pregill et al. 1994, Steadman 1997, Steadman et al. 1984). 

A cooperative agreement exists between the Navy and the U.S. Fish and Wildlife Service (USFWS) to 

preserve the Brown Pelicans nesting on Cayo Conejo. The agreement specifies the protective measures 

to be taken for the birds including restricting over flights of the island and human visitation to the island. 

II. Basic Breeding Biology of Brown Pelicans and General Status 

Brown Pelicans were once common in coastal Louisiana and Texas with a population estimated at 50-

000 lo 65,000 birds. By 1965 they were extirpated from Louisiana and only 100 birds survived in Texas. 

There was no documentation that this was happening, and no one seemed to notice until they were gone 

(King et al. 1977). The cause of the decline could not be determined after the fact, but chemical 

contamination of the Mississippi River was strongly implicated. In California, few to no birds nested 

successfully after 1965 owing to the laying of thin shelled eggs (Schreiber and Delong 1969}, fortunately 

this was discovered soon enough that an adult population still remained. Once the problem was 

corrected, these birds bred successfully again. 

The chemical ODE (a metabolite of DDT) is known to be the cause of this nesting failure and with its ban 

in 1972, the species began recovering and nesting successfully throughout its range (Anderson et al. 

1975). Brown Pelican populations in Flonda have remained stable over the past 5 decades, with some 

eggshell thinning and crushed eggs experienced through 1972 (Schreiber and Schreiber 1973, Nisbitt, 

Fogarty and Williams 1977, J. Rodgers pers. comm.). Brown Pelicans are currently reproducing 

successfully and laying normal thickness eggs throughout the United States and Mexico. There are few 

data on eggshell thinning in the Caribbean population as no studies were done on the birds prior to the 

1980's. Between 1980-82 and 1992-93 residue levels of DDE, PCBs and mercury were significantly 

reduced and are comparable to levels found in the U.S. Virgin Islands (Collazo et al. 1998} Elsewhere 1n 
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its range (in the southern and western U.S.) pelicans have recovered dramatically from the effects of DDT 

and other pesticides. 

The main problems to the survival of pelicans today are human disturbance in nesting colonies, human 

disturbance at roosting sites, loss of habitat for nesting and roosting to human development (Schreiber 

and Lee in press. Schreiber in press). The Endangered Species Act required that a Recovery Plan be 

written for Brown Pelicans. This Recovery Act {Williams et al. 1978) clearly stated the factors that were 

limiting Brown Pelican populations at the time: 

Pollution: 

pesticides 
low water quality 
oil spills 

Human Interference 

disturbance in colonies, taking eggs, shooting 
predation of feral animals on nests 
people causing birds to fly and allowing aerial predators to take eggs and small young 
human disturbance at feeding and loafing sites 

fish lines and hooks 
low absolute numbers 
disease and/or parasitism 

Today, pesticides appear to be the only factor not affecting pelicans in the Caribbean (Collazo et al. 

1988). Birds are most susceptible to human disturbance during the courtship and early incubation stage. 

Disturbances early in the nesting season can cause birds to totally abandon an area. At this point they do 

not have a strong commitment to the nest site and will readily desert it. Once eggs are laid and have been 

incubated for a week or two, the birds' attachment to the site is stronger and they are less likely to leave 

But, while they may remain that year and try to raise their young, they may not return the next year if the 

disturbance was too great, and reoccurring. 

Brown Pelicans nest annually, laying 2-3 eggs. They nest in trees in Florida and Louisiana, and mainly on 

the ground in North Carolina and California. Most nesting in the Caribbean is in trees. Generally annual 

nest success averages about 1 chick raised per nest (Schreiber 1979, Anderson and Gress 1983, Collazo 

1998). During years of high food availability more chicks are raised, and during years of poor food 

availability fewer are raised (Schreiber 1979). Nesting can occur in all months of the year but the peak of 

egg laying in the Caribbean is August-November. Some birds may be found on eggs at any time of the 

year On Cayo Conejo, laying appears to take place in most months of the year. Productivity varies from 

year to year tor natural and for man-induced reasons (see discussion below). El Nino events have been 

shown to cause reduced reproductive success (Schreiber 1979, Schreiber and Schreiber 1988) and the 
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occurrence of these events must be kept in mind when making comparisons of annual reproductive 

success. 

One or both adults remain at the nest from the time courtship begins until chicks are 3-5 weeks old (a 

period of 8-10 weeks). This is important for three reasons. If the nest is not protected by an adult, other 

pelicans or frigatebirds will come in and steal nest material, destroying the nest and knocking out any 

contents. Eggs or chicks knocked out of the nest are not retrieved and die. When adults are forced off a 

nest eggs and small chicks are left unprotected from the elements. They cannot regulate their own 

temperature and may cook in the hot sun. or get chilled by rain, and die. 

Eggs and small chicks also are susceptible to predation, particularly aerial predators, when left 

unprotected. There are numerous potential aerial predators in the Caribbean who know well what an 

unprotected nest means for them: Magnificent Frigatebirds (Fregata magnificens). Laughing Gulls (Larus 

atricilla), Red-tailed Hawks (Buteo jamaicensis}, Peregrine falcons (Falco peregrinus), American Kestrels 

(Falco sparverius). Short-earred Owls (Asio flammeus), Cattle Egrets (Bulbulcus ibis). Night Herons 

(Nycticorax spp.), American Oystercatchers (Haematopus palliatus}, and Mockingbirds (Mimus gitvus) 

(Schreiber 1978, Saliva In press). Other potential predators on unprotected eggs and chicks include: 

Hermit Crabs (Coenobita c/ypeatus), feral cats, and feral rats. 

Courtship and nest building take two to three weeks, incubation takes four weeks, and chicks spend 11-

12 weeks in the nest before fledging (flying for the first time). Once they fly, they continue to return to the 

nest to be fed for two to four more weeks. Thus, the nesting season for Brown Pelican adults is about 20-

24 weeks long. Adults weigh 3.0-3.8 kg, have a wing span of about 2. 1 m and commonly live to be 25 

years old. They generally feed within 30 km of land. Often they can be seen feeding quite near an island, 

diving from the air to catch small fish: various kinds of fry and anchovies When they are not in their 

breeding colonies, they require safe roosting sites, such as beaches or mangrove trees, to sit and preen 

and sleep. Without safe roost sites, pelicans cannot survive in an area. 

Ill. Current Status of Brown Pelicans in Puerto Rico 

The current population estimate of the number of nesting pairs of Brown Pelicans in Puerto Rico is about 

170 pairs nesting in 3 colonies: Cayo Conejo( off Vieques), Montalva Bay and Crash Boat (both in western 

Puerto Rico) (Collazo et al 1998, Collazo et al. in press). In 1972 the only Brown Pelican colony reported 

for Puerto Rico was the one at Cayo Conejo (Raffaele 1972). A colony with about 40 nests was 

discovered near La Parguera, at Montalva Bay in 1977 (Schreiber 1978). The Brown Pelican colony on 

Cayo Conejo Is the only one on Vieques and supports over 50% of the Puerto Rico nesting population of 

Brown Pelicans. Schreiber (1978) estimated the annual nesting population of Vieques as about 100 pairs. 
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USFWS has apparently been doing some surveys each year and recorded active nests (personal 

communication J. Siliva) At any one time 15 to 40 nests have been reported on the island. Since the birds 

nest year around, censuses need to be made in several months of the year to determine actual size of 

the complete nesting population. One census will only represent a portion of the nesting population. The 

nesting population in all the West Indies is estimated at about 1500 pairs (Collazo et al. in press). Thus 

the population on Cayo Conejo represents about 7% of the total West Indies population and it is the 

largest colony in Puerto Rico. 

Access to the Cayo Conejo colony is restricted because of its location near the bombing range of the LIA. 

The island is within the closed area of the Atlantic Fleet Weapons Training Facility (AFWTF). The island is 

off-limits to civilian and military personnel and signs are posted around the island to discourage 

trespassing. Scientific studies are allowed only with permission from the USFWS. The beneficial effect of 

the controlled access to this nesting area is indicated by 1) the fact that this colony became established 

only after the area was closed to human intrusion (Sorrie 1975), 2) it is the largest one 1n Puerto Rico, 

and 3) chicks are successfully raise there. Current restrictions on aircraft flights near the island are as 

follows (MOA 11 Oct. 1983): 

fixed-wing planes. no flights lower than 150 m (500 ft.) 

helicopter: no flights lower than 457 m (1500 ft) or closer than 305 m (1000 ft). 

Brown Pelicans are seen commonly around Vieques and Puerto Rico itself. They feed in the bays and 

lagoons, and roost on beaches, in mangroves and on pilings. They are easily disturbed by passing boats 

or people and have few roosting sites to use that are undisturbed. On Vieques they are most often found 

roosting along the coasts on rocky outcroppings and the pilings at Mosquito Pier. Most all roosting sites 

are in areas with restricted access, again, pointing out the birds susceptibility to and dislike of human 

disturbance. 

I do not know whether the recommendations made in the Land Use Management Plan (Geo-Marine, Inc. 

1996) were carried out or not (i.e. enforcement of restrictions in existing conservation zones, including 

Cayo Conejo, continuation of established protection programs for threatened and endangered species). 

IV. Previous Reports of Brown Pelican Status in Puerto Rico 

There are so few data on the size of the Brown Pelican population in Puerto Rico over time that it is very 

difficult to make comparisons or comments about long-term trends. The status of Brown Pelicans nesting 

on Cayo Conejo does not appear to have changed significantly between 1971 and 1993 (Table 1) but 

there are few data on any other colonies. For Cayo Conejo, Kepler reported over 50 nests present in 

1971 (Sorrie 1975) and in May 1978. Sorrie (1978) found 53 chicks and fledglings on the island. Both 
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these studies were conducted in a short period and did not estimate the total annual population given the 

extended nesting season on this island. Schreiber (1978) estimated that 100 pairs nest annually on Cayo 

Conejo from counts he made in March through September 1978. The Schreiber counts were the only 

ones that covered a several month period (accounting for the extended nesting season of this species on 

Cayo Conejo) and probably represent the total annual population (counts in any one month 

underestimate the actual number of breeding birds). Data from miscellaneous counts over the years 

shows that the birds nest throughout the year so that a count in only one month will give only a portion of 

the total nesting population. 

Table 1 

Cayo Conejo Nesting Population Size (number of nests) 

Year Number of Nests Portion of Year Censused 

1971 50 1 visit 
1978 53 May 1978, 1 visit 
1978 100 4 visits March through September 
1980 9 1 visit 
1981 96 4 visits, quarterly 
1982 49 4 visits quarterly 
1984 16 October 1984 
1985 17 January 1985 
1992 14 1 visit 
1994 27 1 visit 

Collazo et al. (1998) estimated the population for several years: 1980 - 9 pairs. 1981 - 96 pairs. 1982 -

49 pairs, 1992 - 14, and 1994 - 27. They do not give a reason for the dramatic fluctuations in the number 

of nests from year to year, but it is known that local people do go to the island periodically and this 

disturbance could totally destroy reproduction in a season. Also, the counts 1n 1992 and 1994 were only 

conducted during the winter and would have missed summer nesting birds; actual nesting numbers for 

those years could easily be double the reported number. However, human disturbance can easily destroy 

a nesting season and without frequent patrolling of the colony, it is difficult to prevent. The occurrence of 

the 1982-83, 1986-87 and 1991-1994 El Nino events may have reduced the number of nesting birds in 

those years. These events are known to affect nesting success of pelicans in Florida (Schreiber 1979) 

and it is to be expected that they would affect birds in the Caribbean. Birds in the tropical Pacific, where 

these events develop are much more severely affected (Schreiber and Schreiber 1988). 

Prior to these studies, Raffaele (1972) summarized historical records of pelicans nesting in Puerto Rico 

and states that they were extirpated from 3-4 colonies (he names only the La Parguera and Humacao 

colonies, but not the other two.) He suggested the reason for abandonment of these colonies was nearby 

boat traffic. The birds nesting at La Parguera may have moved owing to too much human disturbance 

since currently there is a small colony nearby that is more hidden from boaters, at Montalva Bay. 
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In the U.S. Virgin Islands, pelican nesting colonies have been surveyed two to three times per year since 

1980 {Table 2) (J. Pierce, pers. comm.). They nest in five colonies of approximately 20 to 120 pairs, and 

on one sporadically used island with only 5-6 pairs (Table 3). The population has declined from 1980 and 

currently remains relatively stable at 300 pairs (see Table 3). 

Table 2 

U. S. Virgin Islands Brown Pelican Population 

Year 
1980 
1981 
1982 

1995-1998 

Table 3 

Pairs 

475 pairs 
350-400 pairs 

200 pairs 
300 pairs 

Extant and documented extirpated colonies of Brown Pelicans in the Greater 
West Indian area, and estimated number of Nesting Pairs 

LOCATION 
Bahamas. Turks and Caicos Islands 
Cuba 
Jamaica 
Haiti 
Dominican Republic (300-450 pairs) 

Beata Island 
Parque Nacional del Este 

Puerto Rico (120-200 pairs) 
Montalva Bay 
Masco Bay 
Crash Boats, Aguadilla 
Conejo Cay, Vieques 
2 other sites 

U. S. Virgin Islands (300-400 pairs) 
Dutchcap 
Congo Key 
Hans Lollick (sporadically) 
Whistling Point, St. John 
Mary's Point, St. John 
Buck Island, St. Croix 

Brili.sh Virgin Islands (240-340 pairs) 
Little Tobago 
Guana Island 
Norman Island 

Lesser Antilles (200± pairs) 
St. Martin 
St. Kitts 
Barbuda 
Antigua 

Trinidad 
TOTAL 

? = bred historically but no recent observations 
B = breeds but number of pairs and exact colony location is not available 
E = ex1irpated. 

NUMBER OF PAIS 
5-10 
? 

50-150 
? 

? 
? 

40± 
E 
30 
100± 
E 

120± 
120± 
5-6 
40± 
40± 
40± 

40-60 
50-75 
150-200 

? 
15-20 
6-15 
? 
100 
1,500± 

Sources: van Halewyn and Norton (1984), Cnvetll and Schreiber (1984), Collazo and Klaas (1986), Guzman and 
Schreiber (1987). Collazo et al. (1998), A. Haynes-Sutton (Jamaica), J. Pierce (US.V.I.) and E A. Schreiber (B.V.I ) 
pers. comm. 
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Hurricanes almost totally destroyed production an September 1989 and September 1995, but this is an 

ongoing, recurring problem that seabirds have evolved to survive in the long run. Adults leave an area as 

a hurricane approaches, and while leaving chicks to die, they survive to breed again. 

In the British Virgin Islands Brown Pelicans nest in three localities (see Table 3) and the total population 1s 

on the order of 240-350 pairs. There are no long-term data on colony size or reproductive success 

(Schreiber, unpubl.). 

V. Brown Pelican Reproductive Success in the Puerto Rico Area 

Annual nest success data were collected in 1980-82 (Collazo et al. 1998), additionally, numbers of nests 

were censused in 1992 and 1994. For the 1990's census authors did calculate a number of young fledged 

from successful nests {Collazo et al. 1998), which does not account for the number of nests that failed 

and can be a misleading number For instance, 99% of nests could have failed and it would not be 

accounted for in a figure of "young fledged per successful nest". During 1980-82, surveys of the colony 

were made monthly, and in 1992 and 1994 counts were made three times during the winter {main nesting 

season). Both these count methods could have missed many nests that were initiated and failed between 

counts and the "winter only" counts of the 1990's presented above would have missed many summer 

nests. In these five years, nesting numbers and nest success (where determined) are presented in Table 

4. 

Year 
1980 
1981 
1982 
1992 
1994 

ND= No Data 

Table 4 

Cayo Conejo 

No. of Nests Young Fledged/Nest 
9 
96 
49 

27 

1.77 
0.72 
0.59 
ND 
ND 

Data on reproductive success taken at two other colonies in Puerto Rico during this time show 

comparable rates of success (Table 4 and Table 5) Data from 1992 and 1993 are Myoung fledged per 

successful nest" only. The actual figure of young fledged per nest initiated would be quite lower. 

Table 5 

Montalva Bay, SW Puerto Rico 

Year 
1980 
1981 
1982 
1992 
1993 
1995 

ND= No Data 

No. of Nest.s 
31 
75 
69 
34 
42 
61 

Young Fledged/Nest 
2.06 
0.61 
0.68 

(<1.05 
(<1 .04) 

ND 
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Table 6 

Masco Bay, W Puerto Rico 

1980 20 1.83 
1981 62 0.51 
1982 82 0.86 
1997 extirpated 

The higher nest success In all colonies in 1980, compared to 1981 and 1982 is not explained by the 

authors (Collazo et al. 1998). Schreiber (1979) reported annual nest success in Florida of 0.3 to 1. 7 

young fledged per nest. The years with lower nest success were years when El Nino events occurred. 

Nest success in any one year is not a good indicator of long-term reproductive success in most seabird 

species. Several years of data, on a relatively undisturbed colony are needed to determine normal 

reproductive success. Since a colony could easily have been disturbed, unless a researcher was living 

nearby and monitoring the colony for potential human disturbance daily during the whole nesting season 

they would have no way of knowing if the reproductive success was affected by human disturbance. Food 

supply changes can also significantly alter Brown Pelican nesting success (Schreiber 1979, Anderson et 

al. 1982). El Nino Events cause a decrease in food supply available to the birds and thus reduce 

reproductive success (Schreiber and Schreiber 1988), 

VI. Total Puerto Rican Population and Habitat Losses in Puerto Rico 

Quarterly aerial surveys (winter, spring, summer, fall) were conducted for all of Puerto Rico, Vieques, 

Culebra coasts during 1980-82 and 1993-95 (Collazo et al. 1998). These counts show a dramatic decline 

in the total number of birds seen around Puerto Rico in all quarters between 1980-82 and 1992-95 (Table 

7 

Table 7 

Bird Population Reduction and Habitat Loss 

Quarter Year Number of Pelicans Seen 
Winter 1980-82 2,289 

1993-95 593 
Spring 1980-82 2, 114 

1993-95 595 
Summer 1980-82 1,814 

1993-95 424 
Fall 1980-82 1,721 

1993-95 391 

It is difficult to speculate on the reasons for the decline in total numbers of birds seen. The observers did 

not note age-classes of birds so it is impossible to say if there has been a decrease in production of 

young over this period. Since the decrease in numbers was noted in counts for all four seasons it cannot 

be said that the birds were just feeding in a different area on the 1993-95 counts. Reside levels of ODE, 
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PCBs and mercury were significantly lower in the 1990's data than in the 1980's data ( Collazo et al. 

1998) indicating that this is probably not the reason for the decline in numbers. It may be that the general 

level of human disturbance along the coasts (development, more people on beaches, more people in 

boats) has forced the birds to go elsewhere for safe roosting areas. 

Traditional nesting habitat was lost during the 1980's at Anasco Bay to public beach and roosting habitat 

was lost in San Juan Bay to dredging (Collazo et al. 1998). Other areas have been lost to new 

development, also. The Endangered Species Act should perhaps have been used by the Commonwealth 

of Puerto Rico to protect against this type of loss in the interest of preserving the species. A general 

survey of lost habitat for all of Puerto Rico was not been taken to determine total losses between 1980 

and 1993. Two new colonies developed between 1978 and 1993: one at Masco Bay and one at Crash 

Boat (NW coast). Both of these were fairly small with fewer than 30 pairs and 5 pairs respectively. The 

Anasco Bay colony is now abandoned and the one at Crash Boat onty has about 20-25 pairs. 

Since 1978 the status of the mangrove forests on Navy-owned lands has improved (EA of Continued Use 

of the Atlantic Fleet Weapons Training Facility [AFWTF], Vieques 1986). This is beneficial for Brown 

Pelicans who commonly roost in mangroves and often nest in them. These forests may eventually 

provide further nesting habitat for the birds and some of these areas should probably have restncted 

access to encourage Brown Pelicans. 

The EIS for the Continued Use of the AFWTF Inner Range (Vieques: 1979) recommended that 

mangroves be protected in order to preserve the wading bird, seabird and other btrd populations that 

depend on mangrove habitat. The EIS pointed out that restricted human access to parts of Vieques had 

created a "sanctuary effecr protecting many species that suffer from human disturbance elsewhere: "a 

large number of species, which are endangered in Puerto Rico because of human interference and 

habitat destruction, reside and successfully reproduce on Federal land, particularly east of Cerro Matias. 

These species include Brown Pelicans, White-tailed Tropicbirds, Roseate Terns, Ruddy Ducks, and 

White-cheeked Pintails". Further, they stated that the active exclusion of humans was the major factor 

allowing these species to exist in thts area and the continued existence of these species in thts area relied 

on the maintenance of the presen1 level of control. 

VII. Comparison to Other Pelican Rookeries 

There are few data on colony reproduchve rates of Brown Pelicans in the Caribbean other than that from 

Puerto Rico. The best long-term data on reproductive success of Brown Pelicans is for Tarpon Key, St. 

Petersburg, Florida (Schreiber 1976, 1979). From 1969 through 1976. nests were checked weekly to 
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determine clutch size, hatching success and reproductive success (number of young fledged per nest) 

(Table 8). 

Table 8 

Comparative Data of Pelican Rookeries for Tarpon Key, Florida 

Year Young Fledged/Nest 
1969 1.69 
1970 1.04 
1971 1.21 
1972 1.26 
1973 0.70 
0974 0.33 
1975 1.29 
1976 0.38 

MEAN 0.97 

Clutch size and hatching success varied little among years. Most nests that failed completely did so in the 

chick stage, with all the chicks starving to death. Birds age were not known so it could not be determined 

if most nests failing were those of younger birds as has been found in other studies. Frequently less 

experienced birds, or first time nesters, do not succeed In the first year. There was a large fish die-off in 

the Bay where these birds feed during the December 1973 (Schreiber 1979) and an El Nino Event was 

underway there from 1972-73. Fish-die-offs are a common effect of El Nino Events. The poor nesting 

success in 1973-1974 may have been due to this Event. Another Event occurred in 1976-77 which could 

have caused the decreased nesting success in that year King et al (1977) recorded fledging success of 

a colony in Galveston Bay Texas from 1964 through 1973 as 0.87 young per nest. 

Nest success of Brown Pelicans in the Southern California Bight off the California coast was 0.92 young 

per nest in 1974 when the birds were still recovering from the effects of DDT which had caused them to 

lay thin shelled eggs (Anderson et al. 1975). In other areas, further from the direct effects of DDT, 

California Brown Pelicans had long-term nest success rates of 1.0 young fledged per nest (Anderson and 

Gress 1983). 

Nest success of White Pelicans (P. erythrorhynchos) in northern California was 1.2 and 1. 1 young per 

nest in 1981 and 1982, respectively (Boellstorff et al. 1988). Investigator disturbance in one colony area 

reduced nest success in 1981 to 0.5 young per nest. Fledging rates of chicks in some White Pelican 

colonies are presented for comparison (Table 9) (Strait 1973). These data were taken at a time when 

DDT was known to be affecting Brown Pelican eggshell thickness and reducing nests success. In White 

Pelicans DDT appeared to be less of a problem in interior colonies. causing only minimal shell thinning 

(Anderson and Hickey 1972). Higher levels of shell thinning were found in southern coastal areas which 

may explain the low reproductive rate in the Texas colony. 
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Table 9 

White Pelican Colonies Comparison 

Young Fledged per Nest 
Location 
La Creek, NW Refuge, SD 
Sand Lake NWR SD 
Bowdoin NWR, Montana 
Medicine Lake NW R, Montana 
South Bird IS., Texas 
Anaho Is. NWR, NV 

VIII. Other Determinants of Successful Reproduct ion 

1971 1972 
1.22 0.97 
0.50 0.83 
1.18 1.11 
1.23 1.13 
0.45 0.45 
0.99 0.86 

While we lack actual data on reproductive success, the presence of fledglings (hatched that year) and 

subadults (one to two years old) in the population gives an indication that there has been successful 

reproduction. Birds can be aged into three categories by plumage (fledgling, subadult and adult: 

Schreiber 1976). In the field it can be difficult to tell the difference between just fledged birds and those a 

year old so that counts often combine all the juvenile forms into one count, while adults are counted 

separately. These counts then do not indicate production of chicks that year, but simply that successfully 

production has occurred within the past 2-3 years. Counts of age classes of birds present taken during 

1978 around Vieques, Puerto Rico (Table 10). 

Table 10 

Pelican Counts on Vieques Island in 1978 

Viegues Area 

May-June 1978 

Juveniles 

38-62% 

Adults 

38-62% 

Counts of feeding groups taken at Guana Island in the British Virgin Islands (Table 11 ). 

Table 11 

Feeding Groups on Guana Island 

Juveniles Adults 

October 2995 18 50 

May 1996 65 81 

October 1996 21 53 

October 199 7 7 12 

TOTAL 111 196 

PERCENTAGE 36% 64% 

These counts indicate a large proportion of juvenile birds in both these populations leading to the 

assumption that a good amount of successful production is occurring. No model has been developed to 

interpret this type of count into a number of nests present or annual nesting success, particularly since 
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the juvenile age class represents three ages of birds. I do not have access to similar counts for areas 

around Puerto Rico but the birds counted in these surveys could have come from anywhere within a 

couple hundred miles or so. 

In the Southern California Bight, the age class structure of the Brown Pelican population Just after the 

breeding season from 1971 through 1977 as presented in Table 12. These figures are comparable to 

those counted in the British Virgin Islands above. 

Table 12 

Southern California Bight Age Class Structure of the Brown Pelican 

Juv eniles % Adults% 
1971 42 58 
1972 32 68 
1973 40 60 
1974 25 75 
1975 25 75 
1977 56 45 

Most of the literature on Brown Pelicans in the Caribbean does not give any useful information for 

determining the status of the birds. They give vague reference to "seeing lots of pelicans" 1n an area, from 

which one cannot determine if any are reproducing, or even if they breed in that area or are migrants from 

elsewhere. Papers published as recently as the 1980s, make the same types of references. i.e. Stockton 

de Dod ( 1981) reports that Brown Pelicans are "common" in the Dominican Republic. 

IX. Other Nesting Seabird Species on Vieques Island 

White-tailed Tropicbirds (an endemic subspecies) nest on Cayo Conejo, 1n crevices on the cliff sides. 

Sorrie (1978) found 4 nests on one visit in May and the nesting population of the island is estimated at 15 

pairs (Walsh-McGehee in press). They also nest at Ounte Este and the Ferro Peninsula. They lay from 

February through July. They are classified as "Vulnerable'' in the West Indies (Schreiber in press. Walsh­

McGehee in press) and the total population is estimated to be about 2,500 pairs. In 1984 the population 

was estimated at 7 ,000 pairs (van Halewyn and Norton 1984) and continued disturbance has reduced the 

number of nests each year. People still collect the eggs and birds for eating (Haynes-Sutton unpubl. ms). 

As a ground nesting bird they are particularly susceptible to predation or nest destruction by introduced 

mammals such as rats, cats, dogs, goats, and cows. Cayo Conejo provides one of the few relatively safe 

nesting sites available to them in the Caribbean. However, its small size limits the number of nests that it 

can accommodate. 
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Roseate Terns (Stema douga/1/1) are often confused with Common Terns (Stema hirundo) and thus the 

historic data on their numbers in the Caribbean are confusing. The current West Indian population is 

estimated to be about 4,000-6,000 pairs (Saliva in press). As recently as 1984, the population was 

estimated at up to 10,000 pairs (van Halewyn and Norton 1984). They are listed by the USFWS as an 

Endangered species. During a survey in 1978 (Sorrie 1978) one nest was found on Cayo Conejo and 8 

adults were sitting nearby some of which may have had eggs. There appear to be no other data on their 

presence or absence from Cayo Canejo. This small tern has well camouflaged nests and they could 

easily be overlooked. 

Roseates move into the nesting areas in the Caribbean by early May and begin laying in mid-May. As 

they are often disturbed on their nesting grounds in the Caribbean, they frequently lose eggs and relay 

(Nisbet 1989, Saliva in press). In addition to man, there are many potential predators, particularly on eggs 

and small chicks, in the Caribbean: Magnificent Frigatebirds, Laughing Gulls, Red-tailed Hawks (Buteo 

jamaicensis). Peregrine falcons (Falco peregrinus), American Kestrels (Falco sparverius), Short-earred 

Owls (Asio flammeus) , Cattle Egrets (Bulbulcus ibis), Night Herons (Nycticorax spp.), Ruddy Tumstones 

(Arenaria mterpres). American Oystercatchers (Haematopus palliatus). Mockingbirds (Mimus gilvus), 

hermit crabs (Coenobita clypeatus). feral cats, and feral rats (Saliva in press). Loss of nesting habitat and 

human disturbance are two of the main reasons they are declining in numbers. 

Least Terns (Stema antillarum) were recorded nesting on Vieques at Laguna Sombe for the first time in 

1978 (B. Sorrie, field notes 1978). The subspecies nesting in the United States mainland are listed as 

Endangered by the US Fish and Wildlife Service. the Caribbean subspecies was not listed but there is 

concern for its continued existence I the Caribbean owing to populations declines (van Halewyn and 

Norton 1984 ). Its distribution in the Caribbean is said to be limited owing to lack of suitable nesting habitat 

(van Halewyn and Norton 1984) and to disturbance on its nesting colonies (Col6n 1982, J. Wiley pers. 

comm.). 

X. Responses of Brown Pelicans to Overflights and Noise on Cayo Conejo 

During observations of bombing activity in 1978, no effect was seen on the pelicans, either to visual or 

auditory stimuli. When a 1,000 lb. bomb exploded on target on 16 June, no response was seen in the 

pelicans nesting at the time, not even a flinch at the sound (Schreiber field notes). On 22 July, Schreiber 

observed 14 jet overflights into the target region while several smoke bombs and two 500-lbs. bombs 

were exploded. Throughout this activity, 10 adults and 9 nestlings were observed through a telescope. 

Pelicans are most easily disturbed during courtship and nest building when their commitment to the nest 

is minimal (Schreiber 1977). If birds were going to be adversely affected by planes flying over and loud 
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noises, this would be the most likely time for it to happen. Five of the observed adults were sitting on 

newly constructed nests. 

Throughout the observed operation, Schreiber noted that the five chicks present continued to stand in the 

same position, not reacting to any of the visual or auditory stimuli. No response was noted in the adults. 

One pair continued to perform courtship activity throughout the operation. No birds left their nests, or sat 

upright in alert postures looking around as though they noticed the operation. During this time, three 

juvenile birds were bathing in the water between Cayo Conejo and Vieques where the target is located. 

They continued to bath throughout the operation. From these observations, and others over a nine month 

period, Schreiber et al. (1981, and field notes) concluded that the birds nesting on Cayo Conejo had 

habituated to the air operations and were not affected by them. If the noise of the explosions or of the 

planes affected the birds nesting on Cayo Conejo. they would not continue to nest there successfully year 

after year. 

On 1 June, a helicopter flying over at 50 m did cause 18 of 24 adults birds to flush, circle once and return 

to their nests within 1-3 min. A slow moving object, this near the nests appeared to present a potential 

threat to some of the birds. This same response was noted in pelicans in Florida (Schreiber 1977). What 

effect this type of disturbance has on the birds over the long-term is unknown. If it occurs 5-10 times 

during a nesting season, 1t may not have much affect at all. If birds were disturbed like this daily, they 

might even habituate to the flight, coming to recognize that no threat was contained in it. 

A team from FWS observed the birds' responses (on 10 March 1980) to repeated bombing and strafing 

runs which passed directly over Cayo Conejo. They noted in the ~Biological Opinion" (10 May 1980 

written by Regional Director, FWS, Kenneth Black) that the pelicans "appeared oblivious to the bombing 

runs" 

No detailed study of the effects of overflights on the reproductive success of the birds of Cayo Conejo has 

been carried out. Other than the above observations there are no specific data on the birds during 

bombing activity or during overflights of fixed-wing aircraft or helicopters. USFWS personnel wrote in an 

email (2 December 1999) that they had observed birds take off when a fixed- wing aircraft flew over at 

700 feet. They also voiced concern that hermit crabs could eat eggs and young while the birds were 

disturbed off the nests. Generally, when adults are present, they keep the crabs from getting into the nest. 

The 500 foot flight limit over Cayo Conejo that was in effect during 1978 must have provided adequate 

protection for the pelicans since they had been nesting there successfully for years. and since some 

flights were taking place that were below that limit (see above observations). However, a few pelicans do 

take flight when planes pass over at 500 feet and then resettle on their nests within 5 minutes. A 1500 
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foot vertical and 1000 horizontal buffer zone was recommended during 1978 (Schreiber 1978a), and is 

prescribed in the Section 7 Consultation of Nov. 10, 1999. This distance is more than adequate to prevent 

disturbance to the birds. 

The chance of ordnance hitting the island is very low. None has hit the island for many years. There is 

one noticeable crater on the island which has extensive vegetation growth in it indicating a hit over 25 

years ago or more. The accuracy of air-to-ground ordnance dropping is high and none has hit outside a 

600 yard radius of the target in the past few years. which is a minimum of 1.5 km from Cayo Conejo. An 

analysis conducted during 1978 concluded that no ordnance would drop on Cayo Conejo (EIS 1978). 

Since Brown Pelicans nest on the island throughout the year, there is no benefit to be gained by trying to 

schedule operations during a non-nesting season. From 1974 through 1984, NGFS training operations 

were conducted on 100 days per year and ATG operations on 120 days per year. The successful nesting 

of Brown Pelicans and White-tailed Troplcbirds on Cayo Conejo throughout this lime indicates further that 

operations during breeding are not a problem for the birds. 

In areas where overflights are common and a colonial waterbird colony has existed near the flights for 

years, the birds have habituated to the flights or they would not be there. The existence of the Brown 

Pelican colony implies that the occurring flights are not low enough to cause the birds to flush and that the 

birds feel comfortable and safe enough to build nests and lay eggs m the area. Noise generally does not 

cause problems for birds who are accustomed to hearing loud thunder cracks and other natural noises. 

However, since annual reproductive success for this colony is not known, comparisons cannot be made 

to Brown Pelican colonies in other areas. It may be that the lower overflights which cause the adults to fly 

briefly, do lower reproductive success. A study of reproductive success is needed in the Cayo Conejo 

colony that covers several years of reproduction to account for natural annual variation . 

When birds in a colony do flush and then return to the nest, there are potential problems. Disturbances 

early in the courtship and nest building stage can cause birds to abandon an area. At this point they do 

not feel a strong commitment to the nest site. Once eggs are laid, the attachment to the site becomes 

stronger and the birds are less likely to abandon nesting. But, while they may remain that year and try to 

raise their young. they may not return the next year if the disturbance was too great. If birds fail to raise 

young because of disturbance, they are more likely to not return to the area in the following year. Man 

often falls into the trap of assuming that because some disturbance does not bother him, it will not bother 

birds. The best Judge of whether a bird is disturbed by a consistently occurring factor is whether or not 

they raise young successfully and return to nest again the next year. If the number of young produced per 

pair is similar to that of other colonies, it must be assumed that the disturbance is not bothering the birds. 
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XI. Review of Literature on Effects of Airplanes and Noise on Marine Birds 

A review of the literature on the effects of plane and helicopter overflights and noise on birds reveals a 

need for some well-designed, controlled studies of this issue. Many studies are merely casual 

observations while other work was being conducted with the birds, others are of only one type of aircraft 

and make no mention of whether the birds may have become habituated to the sound over time before 

the study took place (Larkin et al. 1996). However, in spite of these shortfallings, overflights of colonial 

waterbird colonies are known to cause damage to the colony if the flight is low enough to cause the birds 

to flush in a panic. 

Also, it immediately becomes obvious in a review of the available literature that not only do different 

species respond differently to aircraft overflights and noise, but the same species in different 

environments respond differently. What this means to the management of bird colonies is that regulations 

must be set for individual colonies to some extent colony, if efforts are being made to be as unrestrictive 

as possible and still protect the birds. A literature review was conducted for colonial waterbird species 

which includes birds in five Orders: Sphenisciformes (penguins), Procellariiformes (albatross), 

Pelecaniformes (pelicans, cormorants, boobies), Charadriiformes (gulls. skimmers. terns, puffins) and 

Ciconiiformes (herons). In most cases, flights of fixed-wing aircraft or helicopters over 400 m (1300 ft.±) 

altitude above a colony did not affect birds. Studies making comparisons between fixed-wing and 

helicopters generally found that birds are more sensitive to helicopters flying over and that fixed-wing 

aircraft can fly over at lower levels without causing any disturbance (Ward and Stehn 1989, Stephan 

1993, Watson 1993). One uncontrolled study found helicopters to cause less disturbance (Kushlan 1979)_ 

Given the variability of responses to any kind of disturbance among orders of birds, data on pelican 

responses to aircraft are most relevant to this issue. Even within the pelicans, there was tremendous 

variability in response to disturbance between 1) Brown Pelican and White Pelican responses, between 

2) tree nesting and ground nesting Brown Pelicans, and 3) between Brown Pelicans nesting in Florida 

and those nesting in California and Baja, Mexico. Part of the reason for these differences is that Brown 

Pelicans in the Caribbean and Florida nest in trees. In California and Baja they nest on the ground, as do 

White Pelicans throughout their range. Ground nesting birds stampede, or take off, more readily as a 

response to disturbance than do tree nesting birds. Mortality of eggs and young 1s often higher in ground 

nesting species when they are disturbed (Schreiber unpubl.). 

Tree nesting Brown Pelicans tend to take off less readily in response to disturbance, perhaps feeling 

"safer'' in tree tops. Whatever the cause of disturbance, flushing adults from nests leaves eggs and young 

exposed to thermal stress and predation. The sun can over heat eggs and small chicks, killing them 

within a few minutes. Rain can chill eggs and small chicks, killing them. Aerial predators in colonial 
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waterbird colonies include many species of birds (Camey and Sydeman 1999). Pelicans also incubate 

their eggs with their feet, so that taking off in a hurry can cause them to crush their eggs or flip them out 

of the nest (Schreiber and Risebrough 1972). 

The effect of aircraft overflights on White Pelicans varied with the timing of when it occurred during the 

nesting season. Overflights at 610 m during the early incobation stage caused a significant increase in 

egg mortality as eggs were knocked out of nests by running adults (Bunnell et al. 1981 ). Disturbance later 

in the season had minimal to no effect. There is some indication that sensitivity to the height of aircraft 

varies with birds more habituated to an overflight tolerating much lower flights and still carrying on their 

normal activities successfully. White Pelicans nest in fairly remote areas in northern, inland North America 

and the chance for habituation to overflights is rare. The restriction of overflights to a minimum altitude 

was recommended (Bunnell et al.1981 ), but no recommended altitude was given. 

A study of the effects of sonic booms on seabirds of the Channel Islands, California (Schreiber and 

Schreiber 1980) looked at effects on two seabird species both surface, ground nesting birds: Brandt's 

Cormorants (Phalacrocorax peniciffatus) and Western Gulls (Larus occidentalis). A carbide cannon was 

used to simulate the sound of a sonic boom with a sound level of 140 db at 10 m in front of the cannon. 

Western Gulls with 20 - 25 m of the sound stood up and looked around, birds within 60 m in front of the 

cannon and 20 m to the side head-jerked, not rising from their nests. With repeated booms from the 

cannon, fewer and fewer birds responded. Chicks showed a much lesser response. The birds may have 

acted more sensitively than just a sound alone would have caused them too because a truck carrying the 

carbide cannon was driven to within 20 m of the nearest nest. Visual stimuli are much more disturbing to 

the birds than sound alone. 

A blind was built for the cormorant study and no human visual stimuli were seen by the birds during 

cannon booms. The cormorants were 25-60 m from the cannon. The closest birds head-jerked and 

looked around when the cannon was fired. Within 20 sec. they returned to normal activity. 

Penguins appear to be the most susceptible to helicopter overflights of all the colonial waterbirds studied. 

Desertion rates of 20-30% of nests (Adelie Penguins, Pygosce/is adeliae) resulted when helicopters came 

within 1000 m of the nests (Sladen and Leresche 1970). But there are data to show that penguins do 

habituate to disturbance if it is repeated regularly (Van Heezik and Seddon 1990). Laysan (Diomedea 

immutabilis) and Black-footed Albatross (0. nigripes) on Midway Island have habituated to frequent 

airplane takeoffs and landings, and nest within 20 m of the planes transiting an airstrip. Birds nesting 

under the take off and landing approaches show no response to planes as close as 20 m (Schreiber 

unpubl.). 
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Nesting kittiwakes (Rissa tridactyla) were unaffected by aircraft (fixed wing and helicopter) overflights at 

100 m and experienced no change in reproductive success over undisturbed birds. Five other species 

nested In this colony and all appeared unaffected (Dunnet 1977). A mixed species colony of Northern 

Fulmars (Fulmarus glacialis), Shags (Phalacrocorax aristotelis), Herring Gulls (Larus argentatus), 

Common Murres (Uria aalge), Razorbills (Alea torda), and Atlantic Puffins (Fratercula arctica) in Scotland 

showed no reaction to overflights by fixed-wing aircraft only 100 m above the colony Dunnet 1977). None 

of the species of birds showed lower reproductive success in disturbed areas and none showed any 

behavioral response to the passing planes. 

Fixed-wing and helicopter overflights (with accompanying noise) over a mixed species heron colony in 

Florida did not adversely affect the birds (Kushlan 1979). Low level helicopter flights were being made to 

census the colonies and planes flew at 60 m above the nesting birds. Ninety percent of 220 observations 

resulted in no reaction or in birds merely looking up. The few birds that took off in the remaining 10% of 

overflights returned to the nest within 5 minutes. Low flying aircraft have been used to census waterbird 

colonies in Florida for over 30 years with no apparent effect on reproductive success (Kushlan 1979). A 

study of mnitary training flights over mixed species heronries in southern Florida found that the flights had 

no effect on reproductive success of the birds (Black et al. 1984 ). 

Dr. Peter Frederick, Univ. of Florida at Gainesville, has worked extensively with wading bird colonies in 

Florida and Central America. He reports that in the fixed wing aircraft surveys of colonies which he 

conducts, birds do not even look up at the aircraft when it is over 300 m high and do not flush from the 

nest until the craft is below 70 m. 

There is almost no literature on the effects of noise, with no visual stimuli, on birds. Without the visual 

input, noise itself does not appear to pose a problem for birds who do not flush or seem to respond when 

loud thunder claps strike nearby. An examination of the possible reasons for the abandonment of a Sooty 

Tern (Sterna fuscata) colony in Florida suggest that sonic booms from aircraft could have caused the 

abandonment (G. Woolfendend personal communication, USFWS inTampa ). There are no data that this 

was the actual reason for the abandonment, which could have been due to 1) human disturbance on the 

unpatrolled and unprotected colony site, or 2) the occurrence of an El Nino Event that year. El Nino 

Events are known to affect seabirds world wide. often causing abandonment of nesting attempts 

(Schreiber and Schreiber 1988) and specifically to affect nesting Brown Pelicans in Florida (Schreiber 

unpubl.). 
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XII. Effects of Human Disturbance and Introduced Predators on Marine Birds 

Human disturbance at colony sites is a major cause of the decline of nesting seabird species in Puerto 

Rican and other Caribbean Islands, and has caused the loss of many nesting colonies (van Halewyn and 

Norton 1984, Pierce 1998, Chardine and Morris in press, Collazo et al. in press, Schreiber and Lee in 

press, Saliva in press). Seabird numbers around the world are estimated to have declined by 90-99% 

owing to human exploitation, development of colony areas and the introduction of predators (Pregill et al. 

1994, Steadman 1997, Steadman et al. 1984). The Caribbean has suffered some of the most severe 

losses owing to the proximity of nesting colonies and roosting sites to people. 

The effect of human disturbance in waterbird colonies is highly dependent on the nature of the 

disturbance (Burger et al. 1995, Klein et al. 1995). The reproductive success of birds in areas disturbed 

by humans is dependent on three things: 1) the type, frequency, duration and intensity of disturbance, 2) 

extrinsic conditions under which the disturbance occurs, and 3) the behavioral responses of the birds to 

disturbance (Gochfeld 1981, Rodgers and Burger 1981). The one overwhelming feature of human 

disturbance in colonial waterbird colonies is that it generally causes problems for the birds, ranging from 

increased mortality of eggs and chicks to mass desertion of the colony. The varied responses of 

individual species. and by time of the disturbance in relation to the nesting cycle, illustrate that no one set 

of factors can protect waterbirds. Studies do show that trained investigators can work in colonies with 

minimal disturbance to the birds, and certainly the data gained are important to knowing the status of the 

birds, and to discovering if any perturbations are occurring to them (Robert and Ralph 1975, Safina and 

Burger 1983, Brown and Morris 1995) 

Types of human disturbance vary and each type causes differing amounts of disturbance and destruction: 

1) any time a person comes within about 150 m of a nesting or roosting site and causes birds to fly 

from nests, 

2) actually walking through a colony keeping birds off nests and exposing eggs and young to hot 

sun or chilling temperatures, 

3) development of or destruction of nesting areas by people, 

4) human consumption of eggs and young, 

5) the introduction of predators that eat eggs and small chicks, and 

6) introduction of grazing animals that destroy vegetation and do not allow regeneration of plants 

and trees. 

Discussion of Factors 

1-2) Walking near a colony or entering a nesting. 
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The current distribution of nesting colonies of Brown Pelicans in the Caribbean is undoubtedly related to 

human disturbance. In all known cases where the birds now nest. they are on fairly inaccessible islands 

where people cannot get near them (Pierce 1998, Collazo et al. in press), or as on Cayo Conejo, access 

to the island is restricted. Cayo Conejo has survived as nesting site primarily because the area is closed. 

Since the island is easily accessible, if it were in an unprotected area. I believe the birds would no longer 

be nesting here. No other Caribbean nesting site is as near to human habitation and as accessible 

(Schreiber unpubl.}. The problem is. there are few sites remaining that pelicans can use for nesting which 

are inaccessible to humans The birds are now restricted to a few offshore cays and rocks ln most places 

where the number of birds that can nest is restricted by the size of the island and how many appropriate 

nest sites are available. 

In spite of the area being closed, boaters do land on Cayo Conejo. Schreiber (1981) described the 

disturbance this causes: 

kan outboard motor boat with two local fishermen approached the cay. 

Several pelicans flew from their nests or perches and circled over the 

island as the fishermen approached. The fishennen landed on the cay 25 

m east of the nesting area, at which time the remaining adults flew from 

their nests. The birds began to return to the area of their nests only after 

the fishermen departed and were 200 m from the cay." 

Fishermen activities are only restricted around Cayo Conejo during about 200 days a year when the 

bombing range is in use. This still allows boats to approach Cayo Conejo on 165 days a year. Boats 

passing close-by the island cause the adult pelicans to abandon their nests and return only when the boat 

has left the area. When boats actually land on the island and people go ashore, this causes all pelicans to 

desert their nests and remain away the whole time people are on the island. The damage caused is 

tremendous. When adult birds leave their nests, eggs and chicks are exposed to the sun and thermal 

stress can kill them. They are also exposed to predators such as gulls, frigatebirds and hawks. 

Additionally, scrambling off the nest to get away from a potential threat often causes eggs or small chicks 

to be knocked out of the nest and die. The consequences of human disturbance or predator disturbance 

in colonies can be placed into five categories: 

1) chicks may be eaten by predators or adults of their own species, 

2) chicks may be separated from their parents and be overheated by the sun or chilled by rain and 

die. 

3) chicks may starve to death if separated from parents too long, 
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4) chicks may be pecked by aggressive adult neighbors defending their territory against a running 

chick. 

5) eggs and small chicks are easily knocked out of nests as adults scramble to get away. Once out 

of the nest adults do not retrieve them and they die. 

I do not know that anyone has monitored how often human visitation to the island occurs, but it is 

probably the most damaging event that can happen to a breeding colony short of total destruction of the 

colony. Today. when boats are prevalent, however. without constant patrols and severe penalties for 

disturbing nesting birds, there is little way to control it. Remote nesting islands, that one might think are 

little visited, have been found to have more human visitation than thought when someone actually 

monitored the colony for several months (Anderson et al. 1976). A colony on Islas los Coronodos off Baja 

California suffered a significant reduction in reproductive success once local fishermen began living on 

the island for long periods during the nesting season (Anderson 1988). Annual nest success before this 

new disturbance was 0.82-1.20 young per nest {1974-79) and after was 0.17-0.55 (1980-87). 

Pelicans in the Caribbean and the Gulf of California are much more flighty and abandon nests much 

sooner than do pelicans in Florida. Birds and eggs in both the Caribbean and in the Gulf of California 

have long been taken for food and this persecution 1s thought to have Increased their wariness of man 

(Anderson and Keith 1980, Schreiber unpubl.). Within the Gulf of California , birds are much more flighty in 

colonies near to human habitation than in colonies further away (Anderson and Keith 1980}. 

Disturbance by people in colonies has been documented to have severe detrimental effects on the 

nesting success of Brown Pelicans, decreasing success rates by 52 to 80% (Anderson and Keith 1980). 

The effects of disturbance manifest themselves in the four ways listed above. The greatest impact from 

human disturbance occurs during the early nesting stages when adults are building nests and incubating 

eggs (Schreiber 1979). Even a single disturbance early in the nesting season was reported to have 

severe impacts on the reproductive success of Brown Pelicans in California (Schreiber 1979, Anderson 

and Keith 1980}. Pelicans were very sensitive to any potential disturbance in the colony and deserted 

nests at the sound of gull alarm calls, before seeing any humans. Brown Pelicans in California colonies 

were found to suffer negative effects from human visits to colony at 600 m distance (Anderson 1988). In 

Florida birds are less susceptible to human disturbance and will tolerate humans within 1 OOm of the 

nesting area on foot, or within 75 m by boat without flushing from the nest (Rogers and Smith 1995). 

Brown Pelicans, and other seabirds, also require safe roosting sites that are undisturbed by people. They 

do not spend the night at sea and must be able to sit somewhere in relative safety to rest. Also, they must 

roost while they preen their feathers and keep them in shape for efficient flight. The birds use deserted 

beaches. sandbars and mangroves for this activity. Unfortunately, in recent years. there are few safe 
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undisturbed sites where they can do this. Surveys of Vieques showed two areas consistently used for 

roosting by pelicans: a set of pilings on the north coast by Mosquito Pier, and bushes on Green Beach on 

the west end (Schreiber et al. 1981 ). Both of these sites are inside the military restricted area where 

human disturbance is minimal. This clearly illustrates the birds need for undisturbed sites: something they 

find in few places in the Caribbean today. The establishment of more safe roosting and nesting sites for 

Brown Pelicans and other seabirds around Vieques, and in all of the Caribbean, is badly needed. 

Investigators set up an experiment to determine the effects of deliberate disturbance of a Double-crested 

Cormorant colony (Phalacrocorax auritus) by remaining in the colony for an hour four separate times on 

one day (DesGranges and Reed 1981 ). This caused the loss of a total of 27% of the nests (both eggs 

and chicks). The first visit caused an 8% loss of nests, and succeeding visits caused the loss of 11 % and 

12% respectively. Exactly what investigators did in the colony for an hour was not discussed. Human 

disturbance was found to lower reproductive success in cormorant colonies in other studies. too (Kury 

and Gochfeld 1975, Ellison and Cleary 1978). Humans entering the colony caused adults to fly from 

nests, exposing eggs and chicks to predation and the elements. Double-crested Cormorants nesting in 

one colony in Quebec lost 100% of their eggs when investigators disrupted a colony for and hour and a 

half (Ellison and Cleary 1978). 

Frigatebirds are notorious for stealing eggs and small chicks of any available species when adult birds 

are disturbed off nests (Schreiber unpubl. - seen in Great [Fregata minor), Lesser [F. aeria~ and 

Magnificent Frigatebirds [F. magnmcens]). I have not witnessed this in the Cayo Coneio Brown Pelican 

colony where I have spent little time observing. I expect that it would happen if birds were kept off nests 

for any period of time given the proximity of many Magnificent Frigatebirds. Hermit crabs do eat eggs and 

small chicks in the Cayo Conejo colony when adults are disturbed off the nest. 

The susceptibility of boobies (S. dactylatra, S. sula. S. nebouxil) nesting 1n the Galapagos to humans 

walking by varied with distance from the tourist trails (Burger and Gochfeld 1993). Birds nesting within 2 

m of the trail flushed from nests up to 95% of the time when tourists walked by, while birds nesting further 

away flushed much less often or not at all. The alarm call was given and alert postures were seen more 

frequently after tourists passed by than at other times. 

Human disturbance in a Herring Gull (Larus argentatus} colony in NJ caused increased aggressive 

behavior of the birds toward nearby nesters (Burger 1981 ). However, aggression rates of birds varied by 

stage in the nesting cycle, with the most aggressive interactions occurring as eggs were hatching and 

until chicks were a couple weeks old. Aggressive rates were four to 18 times higher when a human 

walked through the colony than when birds were undisturbed. Aggression can cause the loss of eggs and 

small young can easily be pecked to death by adults. Hatching failure in Western Gulls (L occidentalis} 
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was found to be directly proportional to the amount of human disturbance experienced by the adults 

during incubation (Robert and Ralph 1975). Chick mortality was also less in undisturbed areas of the 

colony. 

Gulls are most vulnerable to human disturbance during courtship and egg laying. The capture of adult 

Ring-billed Gulls (Larus delawarensis) for tagging in a colony during nest building caused the desertion of 

the whole colony (Conover and Miller 1978). Just walking through the area, and not capturing birds, 

appeared to be less of a threat to the birds. Prior to egg laying, they took flight and returned to the colony 

after people departed. Gulls were less wary once incubation began and tended to stay at their nests until 

researchers approached closely. Temporary abandonment of eggs can cause mortality of eggs that bake 

in the hot sun, or loss of small chicks that are pecked to death by neighboring adults defending their 

territory. Cannibalism is also a problem in some gull colonies when adults are disturbed off nests (see 

Parsons 1971 ). 

Gull chicks tend to run when adults fly from the nest. They then have to make their way back the nest to 

get fed and to do this they have to get through the territories of neighboring gulls. Small chicks are often 

pecked to death when this happens, and others never find their nest again (Gillett et al. 1975, Burger 

1981 , Schreiber and Schreiber 1981 ). 

The effects of disturbance in one colonial species are often not comparable to another species. even 

within the same group of birds. For instance, Common Tern adults (Stema hirundo) were found to return 

to the nest within 20-30 minutes after being captured and their behavior returned to normal within one to 

two hours (Nisbet 1981). While Roseate Terns (Sterna dougallil) do not return to the nest for several 

hours after capture and release, and then they may not incubate their eggs tor several more hours. Their 

behavior does not return to normal until the next day or even the second day after trapping (Nisbet 1981 ). 

Nisbet ( 1981 ) recommends that Roseate T em adults not be handled by a researcher until the 17th day of 

incubation when their commitment to their nest is stronger than the desire to desert. In most colonial 

waterbird species, birds become more committed to staying at the nest and not deserting as the 

incubation period progresses. 

Common Tern chicks ran 10 - 20 m from their nest sites to hide in vegetation when a person walked into 

the colony (Gochfeld 1981 ). If protective cover had been further away, they may have gone further. Once 

the disturbance was gone. they had to make their way back to their nest through protective adults 

guarding territories and were frequently pecked. Black Skimmer (Rhynchops niger) chicks ran much 

further in the same colony, going 50 m or more, often never returning to their nest site. There was some 

effect of age in both species with most chicks 1-5 days old crouching in the nest rather than running. 
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Mixed colonies of Common Terns and Black Skimmers in North Carolina and Virginia ran from intruders 

when they were within 130-142 m (Erwin 1989). Another study on the same species in Florida found that 

they flushed when intruders were only 80 m away (Rodgers and Smith 1995). Least (Stema antillarum) 

and Royal Terns (S. maxima) flushed when intruders were 64-106 m away (Erwin 1989). The study by 

Erwin (1989) was conducted in colonies that received litUe human visitation and birds may have been 

more susceptible to disturbance than in areas where they see people regularly. Interestingly, the Least 

Tern colony. where birds flushed at the smallest distance (64 m) was in a beach area where terns saw 

people frequently. This points out the need for managers of seabird colonies to do some basic research in 

their colony before making management decisions as requirements will vary. Erwin (1989) suggests that 

a 100-m set back for humans be observed at Least and Royal Tern colonies and a 200 m set back be 

used at Common Tern and Black Skimmer colonies. 

Human disturbance in Black-crowned Night Heron (Nycticorax nycticorax) colonies before or during egg 

laying caused the abandonment of nests and allowed eggs to be eaten by predators (Tremblay and 

Ellison 1979). However, another study of Black-crowned Night Herons found that adults habituated to 

investigator disturbance (Parsons and Burger 1982) but this study commenced after egg laying had 

finished. Additionally, three-week-old chicks that were repeatedly handled remained in the nest when 

approached while unhandled chicks tried to flee. Snowy Egret chicks (Egretta thula) did not appear to 

habituate to human intrusions, yet a study group and control group had similar survival indicating that 

while intrusion caused some behavioral responses it did not affect survival of the chicks ( Davis and 

Parsons 1991 ). Logging operations caused Great Blue Herons (Ardea herodias) to shift nesting activity 

away from an area, and reduced the number of nesting birds (Werkschul et al. 1976). 

No differences in any reproductive parameters were found between two colonies of Tricolored Herons 

(Egretta tricolor). one that was visited 16 times and one 7 times (Frederick and Collopy 1989). In this 

study, the researchers did not enter the colony until egg-laying, the time birds are most sensitive to 

disturbance, was almost completed. The study site also had few to no aerial predators. Other studies 

have found that human disturbance allows opportunities for aerial predators to take eggs and small 

chicks. 

Human visitation at heronries, when people were kept at 50-m distance from the birds, cause no reduced 

reproductive success in one study (Burger et al. 1995). Tourists were visiting daily and herons appeared 

unconcerned with their presence. However, when a group of tourists actually entered the colony itself. 15-

28% of the various species lost their nest contents. Flushing distances were studied in two other mixed 

species heronries (8 species) and these studies recommend that 100 m is a safe distance for visitors to 

not cause any disturbance to the birds (Erwin 1989, Rodgers and Smith 1995). These two heronries were 
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not receiving regular visitors, as was the one in the Burger et al. (1995) study, and thus the birds were 

unaccustomed to seeing people. 

An experiment was conducted in a mixed species heronry tn Texas to determine the effects of 

Investigator disturbance on nest success (Goering and Cherry 1971). One site was visited every other 

day to check nest contents and the other one was visited every 81
h day. The more disturbed site produced 

2.12 chicks per nest and the less disturbed site produced 1. 77 chicks per nest, a significant difference. It 

may be that the more frequently disturbed birds habituated to the disturbance and fewer adults and chicks 

panicked when researchers entered the colony, causing fewer losses of nest contents. 

3) Destruction of Habitat. 

There is no question that development continues throughout Puerto Rico. One nesting area was 

developed in recent years, at Anasco Bay, resulting in the desertion of this area by pelicans (Collazo et 

al. in press). Sorrie (1978) witnessed people cutting mangroves (important roosting and nesting habitat 

for Brown Pelicans, herons, Clapper Rails and Key West Quail Doves) and hauling the wood away in 

boats On the Playuela Peninsula a swath 30 feet wide and 180 feet long had been cut. There is a great 

need in all of Puerto Rico and the Caribbean for areas to be protected for the use of seabirds if any of 

these species are to be preserved 

4) Human consumption of eggs and young. 

Consumption of eggs and young is still reported in several Caribbean nations (van Halewyn and Norton 

1984, A Haynes-Sutton pers. comm., J. Pierce pers. comm., E. A. Schreiber unpubl.) and has 

undoubtedly caused the extirpation of many previous colonies. The collecting of eggs for food or for sale 

is a major threat to seabirds in the Caribbean (van Halewyn and Norton 1984, J. Pierce pers. com.). 

Port Royal Cays, Jamaica, were reported to have several breeding colonies of pelicans (Drukenmans 

Cay, Scott 1891; South Cay, Morris 1967; Gun Cay, Haynes 1987; Refuge Cay, Fletcher 1992) but a 

recent survey found that at least three of these colonies were extirpated, possibly by fishermen taking 

eggs and chicks (Haynes-Sutton pers. comm, 1997). Interviews with local fishermen revealed stories of 

eating eggs and young birds. Fishermen on Barbuda and in the British Virgin Islands still talk of taking 

birds eggs to eat (Schreiber unpubl.). It is entirely possible that this could have caused the extirpation of 

some of the Puerto Rican colonies. 
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5-6) Introduction of predators and grazing mammals into colonies. 

Grazing of goats, sheep and cattle has caused the loss of extensive seabird habitat in the Caribbean (van 

Halewyn and Norton 1984, Schreiber and Lee in press, J . Pierce pers. comm., Schreiber unpubl.). As a 

tree nesting bird in most of the Caribbean, Brown Pelicans have not been subjected to having nests 

trampled by grazing animals but the loss of habitat has affected them. Hurricanes in the Caribbean do 

extensive damage to trees and with grazing animals present, there is no regeneration, so that no new 

habitat is created over time. This extensive grazing has occurred on Mona, Desecheo, Culebra and 

Vieques in Puerto Rico. It is also a problem in the neighboring U.S. Virgin Islands (J. Pierce pers. comm.) 

Rat predation has been reported as a problem in seabird colonies throughout the Caribbean: in Belize 

(Verner 1961), in Puerto Rico {Raffaele, pers. comm.), U.S. Virgin Islands (van Halewyn and Norton 

1984, J . Pierce pers. comm.) to name a few. No rats have been seen at Cayo Conejo and they may not 

be a problem there: owing to limited human access, rats may never have been introduced. There are also 

no grazing animals present on the island to cause damage. Dogs and rats are a problem for seabirds on 

Culebra (Kepler and Kepler 1978) but since the Navy stopped using the island and access was opened 

up to locals, many seabirds colonies there have been destroyed by human disturbance. Rhesus 

Macaques, introduced to Desecheo Island, Puerto Rico in 1966, destroyed all seabird nesting colonies on 

that island (van Halewyn and Norton 1984). An estimated 10,000 nests of five species were lost. 

Coyote predation in White Pelican colonies has resulted in almost 100% mortality of young, essentially 

destroying a years production of chicks (Bunnell et al. 1981 ). Feral cats, although small compared to a 

Brown Pelican, have been reported to take pelican chicks weighing as much as 3,500-4,000 g (Anderson 

et al. 1989) and Masked Booby chicks (Su/a dactylatra: Schreiber unpubl.). Probably no other introduced 

predator has had such a universally damaging effect on seabird colonies. While their effect is more 

severe on smaller seabird species, such as terns and shearwaters, the data show that they can cause 

damage in colonies of large birds, also. There are no data that rats take either pelican eggs or chicks. 

There are excellent data to show that the removal of introduced mammals from islands allows the return 

of breeding seabirds (Nellis and Everard 1983, Croxall et al 1984). This should be a priority for all 

Canbbean nations. 

XIII. Summary 

Bruce Sorrie, 1n his 1978 report on the status of the birds of Vieques, states that there is a high 

percentage of endangered and threatened species on the island (33%). He suggests that these species 

are probably only surviving on Vieques owing to the protection offered by the presence of the Navy in that 

they keep human disturbance to the birds to a minimum by providing some protected areas. Several 
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species which nest on Vieques are experiencing declining populations (other species are already 

extirpated) and are now uncommon on the island and elsewhere in Puerto Rico (Some 1975, 1978): 

Brown Pelican (Pelecanus occidentalis) 

White-tailed Tropicbirds (Phaethon lepturus) 

West Indian Tree Duck (Dendrocygna arboreal) 

White-cheeked Pintail (Anas bahamensis) 

Bridled Quail Dove ( Geotrygon mystacea) 

Key West Quail Dove ( Geotrygon chrysia) 

Ruddy Quail Dove (Geotrygon montana) 

West Indian (or Antillean) Night Hawk (Chordeiles gundlachil) 

American Kestrel or Sparrow Hawk (Falco sparverius) 

Common Oystercatcher (Haematopus ostralegus) 

Puerto Rican Parrott (Amazona vitata) 

Puerto Rican Screech Owl (Otus nudipes) 

Antillian Mango (Anthracothorax dominicus) 

Puerto Rican Woodpecker (Melanerpes portorincensis) 

Stolid or Puerto Rican Flycatcher (Myiarchus antillarum) 

Loggerhead Kingbird (Tyrannus caudifasciatus) 

Adelaide's Warbler (Dendro1ca adelatdae) 

Ovenbird (Seiurus aurocopil/us) 

Grasshopper Sparrow (Ammodramus savannarum). 

All of these species would benefit from more extensive protected areas and more natural habitat. The 

Navy Base on Vieques has helped to preserve their numbers and by restricting cattle access to let natural 

forest regenerate, could do even more (Sorrie1975). 

Many seabird species are threatened in the Caribbean (van Halewyn and Norton 1984, Schreiber and 

Lee in press, Schreiber in press) and population declines over the past several hundred years are well 

documented. The reasons for this across-the-board decline are well known: human disturbance. 

Protected colony sites are few in the Caribbean and many countries have no laws protecting seabirds. 

The need for safe nesting sites is perhaps the most important factor for seabird preservation in the 

Caribbean (Croxall et al. 1984, van Halewyn and Norton 1984, Schreiber in press). Cayo Conejo provides 

one of very few protected nesting colony sites in the whole Caribbean. In my opinion, birds are on1y 

nesting there because the area is closed to humans and that the birds are not disturbed by military 

training activities. In a 1978 report on the status of the Brown Pelicans on Vieques (Schreiber 1978) came 

to the same conclusion and strongly advised that the colony be protected from humans coming ashore. 
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Additionally, the USFWS issued a biological opinion, in 1980, concluding that Naval exercises conducted 

on Vieques were not likely to harm any of the endangered species (Manatees, Brown Pelicans, turtles} 

around and on the island. 

The protections stipulated for Cayo Conejo and the Brown Pelican nesting colony in the Section 7 

Consultation Package (Nov. 10, 1999) are more than adequate to assure that the breeding colony is not 

disturbed during military maneuvers. It stipulates that fixed-wing aircraft will stay at 1000 ft or more when 

flying over the colony, and that helicopters will fly at 1500 ft vertical distance and 1000 ft horizontal 

distance when transiting the area of the colony. In the past fixed-wing aircraft were allowed within 500 ft 

of Cayo Conejo and the colony was apparently undisturbed (Schreiber 1978, Biological Opinion of FWS, 

issued 16 May 1980). I see no potential harm of any sort occurring to the birds during operations on the 

bombing range. 

I cannot find any data to indicate that the military presence on Vieques has harmed Brown Pelicans. The 

closure of the area around Cayo Cone10 is probably the only reason that the birds still breed on this 

island. Brown Pelicans in the Caribbean are more susceptible to disturbance than those in the southeast 

U.S and they depend on having nesting sites free from human disturbance to nest successfully. This is 

not available in most areas of the Caribbean. On Vieques we have the opportunity to continue to make 

sure Brown Pelicans and other birds have safe nesting sites. 
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Brown Pelican Status 

Need data on -

Are current height restrictions on flights being observed & monitoring this for compliance? 

Patrols or monitoring of boats landing on Cayo Conejo? 

Annual number of nests, annual nest success of pelicans? 

Nesting Least Terns? 

Nesting Roseate Terns? 
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Pelicans Survey during August 3, 2000 

Observations: 

• During the day of August 3, 2000 monitoring of Brown Pelicans began at {0645). Pnor to 

Navy exercises beginning on Vieques, routine security observations were flown over the 

Live Impact Area {LIA) and Cayo Conejo by two military helicopters from (0750-1130). 

• During the helicopter security observations the pelicans remained on the ground and the 

within the nesting area. 

• While the helicopters were in flight over the Cayo Conejo (0844-0910), the pelicans were 

observed in flight outside the island foraging for food in the water but remained very close 

to the island boundary. 

• The adults were observed several times feeding the young in the big Pelican's Colony. 

Seven young pelicans were observed in the nesting area. 

• Two pelicans in flight over OP-1 (0730). 

• Three pelicans in flight from over the cay toward Bahia Salinas del Sur, one remained 

here but the others flew to Fossil Beach (0930). 

• At 1210 one pelican in flight from the west side to the Vieques north shoreline and 

crossed the LIA toward the Cayo Cone10. 

• One pelican flight near to OP-1 (1249) 

• During the afternoon several showers and heavy rain fell (1310,1432). 

• One pelican flew to the west side of OP-1 very close to the facility {1315). 

• The exercise began at 1435. During 25 minutes exercise, three planes flew over LIA 

dropping the bomb load without disturbing the pelicans on the cay. All pelicans remained 

calm and were roosting. 

• During the 20-minute exercise that began at 1525, three planes dropped bombs in the 

LIA without disturbing the pelican population. 

• During the 33 minute exercise that began at 1617, three planes dropped bombs and the 

pelicans remained on the cay without being disturbed. 

Manuel Figueroa-Pagan 
Geo-Marine, Inc. 
Caribbean Cinemas Building 
Centro Punta del Este, Suite 201 
Fajardo, Puerto Rico 00738 



Table 1. 

Number of the Pelicans in Cayo Conejo 

#Count 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 -
19 

20 

21 

Quantity 

35-40 

50 

50 

46 

54 -
50 

48 

58 

67 

65 

62 

73 

80 

80 

71 

68-70 -
62-67 

68-70 

60 

62 

53-63 

Time 

0745 

0758 

0830 

0835 

0910 

0920 

0955 

1025 

1046 

1208 

1225 

1230 

1255 

1335 

1402 

1425 

1500 

1525 

1605 

1617 

1655 

Manuel Figueroa-Pagan 
Geo-Marine, Inc. 
Caribbean Cinemas Building 
Centro Punta del Este, Suite 201 
Fajardo, Puerto Rico 00738 



August 17, 2000 

MEMORANDUM FOR THE RECORD 

Subj: BROWN PELICANS AT CAYO CONEJO, VIEQUES 

l. YetiLerday morning (Tuesday August 15, 2000) I spent some 

time at OP-1 looking at the Brown Pelican colony on Cayo Conejo. 
The primary objective of my visit was to document any 
disturbance the Naval Surface Firing Operations might be causing 
on this federally listed bird. I made observations between 
0830-1130 from the top of the control tower at OP-1. I used a 
spotting scope (20X to 60 X power) and a pair of 10x40 
binoculars. Two ships fired several rounds of inert ordnance to 
targets 7, 2 and the runway. 

2. The pelicans seem to be accustomed to this type of noise. 
They continued their roosting, feeding and breeding activities 
normally. The birds were roosting most of the time. 
Occasionally adult birds were observed making short flights 
around the island and toward the west to fish, returning back to 
feed chicks. I counted 60 birds and 10 chicks. I did not 
observe on a single occasion adults, Juveniles or chicks 
responding in any way that might let me think they were 
disturbed by the exercises. 

3. Early in the morning today I called Dr. Jaime Collazo {FWS 
Research Coop Unit at North Carolina State University, phone 
919- 515-8815) to talk about these observations. Dr. Collazo's 
doctoral dissertation included work conducted at Cayo Conejo 
while working with Brown Pelicans around PR. My observations 
did not surprise him. According to him, pelicans and other 
seabirds are very tolerant to noise levels that can be annoying 
to humans. If their breeding and roosting grounds are not 
negatively impacted and/or human presence becomes intrusive, 
these avian species are pretty much safe. He'll be sending copy 
of some of his work to us. 

OSCAR DIAZ 
Fish and Wildlife Conservationist 
Naval Station Roosevelt Roads 
Ceiba, PR. 
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1.0 INTRODUCTION 

1.1 PURPOSE AND NEED 

To comply with the biological opinion (BO) issued by the U.S. Fish and Wildlife Service (USFWS) on July 
27, 2000, the Navy conducted behavioral observations of the Caribbean Brown Pelican (Pelecanus 
occidentalis occidentalis) colony at Cayo Conejo during October 2000 military training exercises on 
Vieques Island. Although the BO provided by USFWS requires only monitoring of disturbance to nesting 
Brown Pelicans associated with aircraft noise during training exercises, the Navy believed it prudent to 
extend the observations to include noise produced during naval surface firing. According to the BO, the 
information obtained during this monitoring will provide improved conservation measures to minimize 
takes in the form of harm and harassment that may occur from subsequent exercises. The Navy 
contracted the Geo-Marine, lnc.'s. (GMI) regional office in Fajardo, Puerto Rico, to conduct behavioral 
observation surveys during the first two days of the October military training exercises. 

1.2 SURVEY REQUIREMENTS 

Further conversations with the USFWS established the minimum survey data to be provided: 

• Name of observer 
• Date and duration of observations 
• Type of optic equipment used {i.e .. descriptions of binoculars and spotting scope) 
• Weather data 

1) Temperature 
2) Cloud cover (rain/sun) 
3) Wind direction and speed 
4) Visibility 

• How much of the Brown Pelican population on the cay can be observed from the survey location 
• Behavior of Brown Pelican chicks/young during exercises (firing) 

1) Do they ignore noise or get excited? 

• Behavior of adult brown pelicans during exercise 

1) Do they ignore noise or get excited? 
2) Take off in response to aircraft and/or high noise levels? 
3) Do the adults feed chicks/young during the exercises? 
4) Do the adults fish during exercises? 

1.3 LOCATION OF THE SURVEY AREA 

Cayo Conejo is located in the nearshore waters of the Caribbean Sea south of Vieques Island, Puerto 
Rico. The cay is located near the eastern end of the island and is estimated to be less than 0.5 miles (1 
kilometer) off the south shore of the island. 

1.4 REPORT ORGANIZATION 

Section 2.0 of this report describes the survey methodology utilized to conduct the behavioral 
observations of the Brown Pelican colony on Cayo Conejo and factors limiting the survey. Section 3.0 
summarizes military training activities that occurred during the first two days of the exercises. Section 4.0 
provides behavioral observations recorded prior to initiation of and during the first two days of military 
training exercises. Responses to minimum USFWS data requirements regarding the behavior of brown 
pelicans on Cayo Conejo during the October joint military training exercises are summarized in Section 
5.0. 



2.0 METHODOLOGY 

2.1 SURVEY METHODS 

All surveys were conducted from the south facing outdoor observation platform adjoining the third (top) 
level of the control tower at observation post 1 (OP-1). Mr. Ross Rasmussen, a senior avian biologist 
with GMI, conducted all surveys. 

2.1.1 Weather 

Unless interrupted by high levels of military training activities or requests by control tower operators to 
move, weather data was recorded hourly each day. The "Kestrel'', an automatic measuring device, was 
used to determine temperature {°F) and wind speed (miles per hour [mph]). Temperature was taken on 
the observation platform, in the shade, below waist-level. Average and maximum wind speed for a two­
minute period was determined by holding the "Kestrel" into the wind (at shoulder-level). All weather data 
was recorded on the primary data sheet. 

2.1.2 Behavioral Observations 

Pre-training behavioral observations of the brown pelican colony on Cayo Conejo were made between 
1120 and 1211 on October 15, 2000 and between 0700 and 0819 on October 16, 2000. Training 
commenced at 1212 on October 15. 2000 and at 0820 on October 16, 2000. Daytime training was not 
continuous on either day and ended at 1700 on both days. 

The avian biologist used a KOWA 82-millimeter fluorite spotting scope with a 32x wide-angle objective 
lens, to conduct the majority of the behavioral observations. Swarvoski 10 x 42 binoculars were used to 
track flying brown pelicans. Time, type of military training activity, and brown pelican behavioral 
observations were recorded on the field data sheet. 

Several terms were used to identify young brown pelicans. The term "young" refers to those individuals 
that were still present at or near the nest site and therefore, entirely dependant on the adults for 
food/survival. White young had a partially developed bill and wings. Brown/white young had a developed 
bill and wings, and to a large extent were fully feathered. It was estimated that brown/white young were 
within two weeks of fledging {leaving the nest site). Young birds that had left the nest site were 
considered fledglings/juveniles. 

2.2 SURVEY LIMITATIONS 

2.2.1 Weather Data 

The temperature data collected provides only a general representation of the temperature in the vicinity of 
the cay. The data collected was biased by the height of the tower/OP-1 and the heat-island effect caused 
by the concrete platform on the observation deck. 

The tower also biased the wind data. The wind swirled around the tower, giving the observer a "false" 
direction (S-SSE). The wind. away from OP-1, in the morning and early evening ranged from east to east­
northeast. The wind speed on the tower platform may have also been affected (i.e., increased by the 
height of tower). 

If available, Navy temperature and wind data may be more accurate. Weather data for October 15, 2000 
and October 16, 2000 will be requested and compared. 

2.2.2 Behavioral Observations 

Behavioral observations of the brown pelican colony on Cayo Conejo were limited by a number of 
physical factors. The primary limitations during the behavioral surveys were: (1) location of the 
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observation site on OP-1, (2) visibility of the colony, and (3) the field of view of the scope's objective 
lenses. 

Cayo Conejo is located approximately one kilometer southeast of the survey site on OP-1. The eastern 
side of cay (adjacent to the water) was not visible from the survey platform. It was estimated that 
approximately 70-80 percent of the cay could be observed from the survey site on OP-1. 

The sun angle, with respect to the survey site on OP-1, also limits, at times, visibility of the cay. In the 
early morning, the visibility (especially clarity) is limited because the observer looks almost into the sun. 
Heat waves, especially on the day when winds were occasionally above 10 mph (i.e., Monday, October 
15, 2000}, did affect visual clarity and possibly counts of young brown pelicans (e.g., 1 blurry, white young 
bird could be two smaller young white birds). 

The scope's field of view did not cover the entire cay but did allow the observer to view 70 to 80 percent 
of the brown pelican colony on the cay. Therefore, reactions of all birds in the colony could not be 
observed spontaneously. However, by panning the scope left or right, the remainder of the colony could 
be observed shortly after each noise event. Only short responses would be missed on 20 to 30 percent of 
the breeding colony under most circumstances 

Secondary survey limitations include the position and behavior of the young and adult brown pelicans. 
Position of an adult brown pelican between the observer and young brown pelicans would result in lower 
total counts of young birds. Higher activity levels expose young birds to detection. What appears, at a 
long distance, to be one young pelican may be two birds if both are active. In addition, vegetation, 
although mostly sparse on the cay, may obscure young birds, and result in lower counts. Finally, although 
infrequent, Commonwealth of Puerto Rico and military personnel (less than five individuals) came out to 
the platform to ask questions and look at the pelican colony through the spotting scope. temporarily 
distracting the biologist. 

3.0 OVERVIEW OF MILITARY TRAINING ACTIVITIES 

3. 1 OCTOBER 15, 2000 

Military training activities began at 1212 with marine helicopter flights over the eastern maneuver area 
(EMA), live impact area (LIA}, and near-shore waters of the Caribbean Sea. Flights over near-shore 
waters included several well north and west of the Cayo Conejo conservation zone. 

Navy ship to shore bombardment began at approximately 1400. The naval ships involved in the training 
were frigates. Targets were located in the LIA. Bombing was conducted sporadically through out the 
afternoon. 

Military jets trained briefly late in the afternoon. The jets initially came in at high altitude then made air­
ground bombing runs over the LIA on subsequent lower passes (estimated to be greater than 1,000 feet 
above the ground}. Daylight training activities ended at 1700. 

3.2 OCTOBER 16, 2000 

Military training activity began at 0820. Navy ship (frigates) to shore bombardment initiated the training 
and continued sporadically from 0820 to 0841. Marine artillery training (from the EMA to targets in the 
LIA) was initiated at this time. Both training activities occurred sporadically until 1010. Marine mortar 
training started at 1020. All three training activities were then used concurrently or simultaneously until 
military jet training (air to ground bombing) started at 1423. Daylight training activities were not continuous 
and ended at 1700. 
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4.0 SURVEY RESULTS 

4.1 INTRODUCTION 

Brown pelicans were exposed to varying noise levels from five different sources of noise during the 
training exercise. The noise sources were: (1) ship to shore (LIA) bombardment, (2) helicopter flights, (3) 
land (EMA) to land (LIA) artillery bombardment, (4) land (EMA) to land (LIA) mortar fire, and (5) air to 
ground bombardment by military jet aircraft. 

With the exception of one helicopter conducting a morning sea turtle survey along the island's shoreline, 
low ambient noise levels characteristic of natural non-developed rural environments were present prior to 
the initiation of training. During training, noise levels varied from low during periods of inactivity to 
moderately high during naval bombardment and helicopter flights. Both distance and terrain influenced 
noise levels perceived by the observer. 

Naval bombardment originated several miles off of the island's south shore. Noise from military ships 
carried a long distance because of the lack of terrain between the source and the observer. Impact noise 
from the naval bombardment, even though the impact area was several miles from OP-1, was perceptible 
to the observer. Land to land artillery originated from behind a hill several miles from OP-1. Although 
deflected and/or absorbed by the terrain, noise from land to land artillery was still audible to the observer. 
Impact noise from land to land artillery was perceptible to the observer even though the impact area was 
several miles from the observer. The distance between these noise sources and OP-1 resulted in low 
perceptible land-to-land artillery noise. Noise from mortar fire originated below OP-1. Impact noise from 
mortar fire was not perceptible to the observer. Noise levels from military aircraft were perceived highest 
while the aircraft were on mid-altitude bombing runs. No low altitude ( < 1,000 feet above ground level) 
military jet aircraft were observed Noise levels, as perceived by the observer at OP-1, were highest for 
naval ship to shore bombardment and helicopter flights, moderate during air to ground bombardment, and 
moderate to low during land-to-land mortar and artillery firing. 

4.2 SURVEY OBSERVATIONS 

Behavioral observations of brown pelicans pnor to the initiation of military training activities on October 
15, 2000 and October 16, 2000 was limited to .97 hours and 1.3 hours, respectively. Although additional 
observation time prior to initiation of training would have been very beneficial, it is the only data available 
on pre-training behavior of brown pelicans in the colony on Cayo Conejo. Observation time during training 
(including lulls/periods of inactivity) was 4.8 hours on October 15, 2000 and 7.67 hours on October 16, 
2000. Weather data recorded during the observations is presented in Appendix A. 

Behavioral observations of the brown pelican colony on Cayo Conejo prior to and during the first two days 
of the October military training activity are presented in Table 4-1 and Table 4-2. Observations of adults, 
juvenile, and young brown pelicans prior to and during the October training activity are discussed below. 

4.2.1 Adult Brown Pelicans 

4.2.1. 1 Prior to Initiation of Training 

On October 15, 2000 most adult brown pelicans in the colony sat motionless. Five adults returned and 
landed on the southeast corner of the cay. A total of 16 adults were counted on the southeast corner of 
the cay. No young were observed on the southeast corner of the cay, therefore, the adults present at this 
locale on the cay were considered to be post-breeding adults. No foraging adults were observed around 
the cay. Two adults returned to the cay and fed their young. 

The majority of adult pelicans sat motionless during the early morning hours of October 16, 2000. Three 
adults flew out of the nesting area and continued east over nearshore waters south of the island and soon 
were out of sight. These individuals were probably going out to forage. Two more adults returned to the 
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Table 4-1 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on October 15, 2000 

Time Military Activity Observations 

1120 

1135 
1138 

1141 

1148 

1155 

1207 
1209 
1212 

1218 

1220 
1225 

J, 
1243 
1246 
1257 

1304 
1309 

1315 
J, 

1330 
1339 

.j. 

1350 

1400 

1400 
.!. 

1410 

1414 
1415 

1419 

1423 

1429 

None 

None 
Survey Helicopter (Helo) 

None 

None 

None 

Heto's (2); distant over EMA 
Helo's (2); distant over EMA 
Heto's (2) from EMA traverse EMA 
and enter NW comer of LIA. Helo's 
appear to be Marine 
Helo's (3) Marine arrive from west; 
fly well north of cay conservation 
zone; tum around and head back 
west. north of cay 
None 
Several helo's arrive with fhght 
act1v1ty restricted to NW EMA, 
northern LIA 
None 
None 

None 
None 

Helo's (2) approach from NW - land 
at OP-1 

Another helo lands at OP-1, 

Helo leaves to west 

Navy ship to shore (LIA) 
bombardment begins 
Ship to shore bombardment 
continues sporadically 

None 
Ship to shore bombardment 
resumes (sporadic) 
Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 

18 adult BRPE in nesting area, 5 adult BRPE on nearby rocl<.s. 19 young 
BRPE in nesting area 
2 adult BRPE fly into the nesting area and feed young 
Helo flies along south shore then well beyond conservation zone limits to 
N of Cayo Conejo. No change in pelican behavior in colony: adults sat 
quietly and young (only a few) flapped (exercised) wings 
5 adult BRPE return to the cay (flew in from N of the cay), land SE comer 
of cay away from nesting area - thought to be post-breeding adults as no 
young were present In/on SE comer of cay 
A total of 16 adult BRPE were counted In the SE corner of cay - probable 
post-breeders 
21 adult BRPE, 19 young BRPE in nesting area; 16 still on SE comer of 
cay 
No change noted m BRPE colony behavior 
3 adult BRPE Oy from nesting area. land in water next to cay and loaf 
No change noted in BRPE behavior in nesting area 

No reaction from adult BRPE, 2 young BRPE began flapping/exerc1smg 
(?) wings. Unknown whether this was a natural action or a response to 
noise from helo's. However, since all young did not flap in response, it is 
unlikely to be a response to helo noise 
Helo's out of area 
No major reaction/change in behavior noted in BRPE nesting area 
(several young BRPE flapping wings, but this is thought to be a natural 
behavior) 
Several young BRPE flapping wings 
3 adult BRPE Oy from cay and are followed by 3 juveniles or fledglings 
Juveniles observed dipping bill in water (practice fishing?) 
Above birds fly to different area on the west side of the cay 
1 adult BRPE flies into nesting area, lands, and begins feeding young 
BRPE 
No response noted from BRPE colony. Adults sit motionless: a few (1-3) 
young flap wings 

No response - same as above 

15 adult BRPE in nesting area (colony). 3 recently fledged 1uvernles and 
18 young BRPE 
No reaction by adult BRPE's to artillery noise from any of 8 shells 
launched from the frigate (over an 8-10 minute period) 
1 adult BRPE flies into nesting area and feeds young bird; 8-10 young 
birds in nesting area flapped wings after first shell noise reached the cay 
(probably an initial startle response); wing flapping stopped 1-2 minutes 
later 
1 juvenile BRPE flies from edge of nesting area to water. lands 
No response rrorn BRPE 

1 adult Brown pelican flies in, lands in nesting area and 1mmed1ately 
starts to feed young BRPE; within 5 minutes both young BRPE's were 
fed; 2 nearby young BRPE's were flapping wings 
1 adult BRPE flies N from cay (going to forage?) No reaction by 
adult/young BRPE's 
Another shell fired: notse reaches cay - no reaction to noise by any 

elicans 
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Table 4-1 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on October 15, 2000 

Time 
1431 

1433 
1434 

1435 
1436 

J. 
1437 
1445 

J. 
1451 
1459 

1500 

1505 
1510 

.i. 
1523 
1524 

.t. 
1529 
1537 

.J, 
1549 
1605 

.1-
1615 
1620 

.i 
1624 
1625 
1631 

J. 
1635 
1636 
1640 

.J, 
1644 
1645 
1653 
1658 
1700 

Legend 

Military Activ ity Observat ions 
Bombardment (continues) 1 adult BRPE flies north after shell firing noise reaches cay. 

Bombardment (continues) 
Bombardment (continues) 

Bombardment (continues) 
Bombardment (continues) 

None 

None 

Helo on approach 

Break 
None 

Military jets approach; 3 helo's flying 
from EMA pass well north of cay's 
conservation zone 
Bombardment starts - 10 firings 
between 1537 -1549 

None 

Naval Bombardment 

Naval Bombardment 

Naval Bombardment 

High altitude military iets 
Military jet bombardment 
Jets leave 
Daylight activity ends 

Going to forage? (natural/unnatural behavior?) 
1 adult BRPE flies around cay, lands SE corner of cay 
1 adult BRPE flies N after noise reaches cay; going to feed? 
(natural/unnatural behavior?) 
2 adults (BRPE) from nesting area fly, land in water next to cay 
4 continuous firings, back - back, etc. 1 young BRPE flapping wings; 1 
juvenile BRPE flies out of nesting area (edge of), lands in water adjacent 
to cay 
4 adult BRPE's fly out of nesting area, 1 makes a poor dive for fish; 3 
adult BRPE's loaf after landing in water next to the cay - 2 of 3 then fly 
north from water (to forage) 
21 adult BRPE, 3 juvenile BRPE; 20 young BRPE in the nesting area (10 
brown back & wing; 10 all white); 15 adults SE comer of cay (thought to 
be helo non-breeders) 
No response from the pelican - helo approached from EMA 

Aircraft approach. then overhead (high altitude), 1$! new sound of day or 
afternoon other than naval shelling and halo's: no reaction/change in 
behavior by any pelican 
1 young BRPE flapping wings, 1 young BRPE moved (changed sitting 
area); 3 adult BRPE return to cay and land in nesting area; no chicks 
nearby 
2 adult BRPE's fly down from nesting area, land, bath/loar 

4 quick firings of ship guns, 3 adults fly out of nesting area, 2 land back in 
same spot- 1 to SE comer of cay, lands 

5 rapid firings, 2 young BRPE flapped 
3 blasts/firings, 3 adult BRPE's flew into nesting area, 2 landed by 
separate young, but did not feed begging young 

3 loafing adults on water next to cay fly north apparently to forage? 
4 firings. 1 young BRPE observed flapping w ings after initial blast, 3 
young flapped wings with double blast; adult BRPE no reaction 

1-2 young BRPE's flap wings as jet noise arrives. adult BRPE no reactJOn 
1 adult BRPE observed feeding young BRPE 
1-2 young BRPE flapping; adults - no reaction to noise 
13 adult BRPE, 17 young BRPE, 3 fledgling juveniles in nesting colony 

BRPE = brown pelican Helo = helicopter 
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Table 4-2 

Behav ioral Observations of Cayo Conejo Brown Pelican Colony from OP-1 during Joint Military 
Training Activities on October 16, 2000 

Tim e 
0700 

0710 
0715 

J. 
0730 
0735 

0800 
0801 
0802 

.!. 
0811 

0812 

0815 
0820 

0825 
0829 

0830 

0833 

0841 
0848 
0850 

0853 
0902 
0903 
0920 

J. 

0935 
0943 

0944 
0947 
0948 
1010 
1012 
1013 
1020 

1058 
1101 

1125 
1126 
1127 
1132 

Military Activi ty Observations 
No activity 14 adult BRPE, 3 fledgling/juveniles, 6 white young, 11 brown/white 

Helo-sea turtle survey 
No activity 

No acHv1ty 
No activity 

No activity 
No activity 
No activity 

No activity 

No activity 

Range hot 
Navy ship to shore (LIA) 
bombardment; sporadic fire 

Navy bombardment continues 

Navy ship to shore bombing 
(continues sporadically) 
As above 
J, 

Bombardment ceases 
No activity but range still hot 
Marine artillery starts (EMA to LIA) 

Break 
J, 

No activity 
Navy ship to shore (LIA) 
bombardment, also Marine EMA to 
LIA artillery 

Navy/Marine bombardmenUart1llery 
resumes 
Bombardment (cont.) 
J, 

Activity ceases 
Marine mortar fire (LIA to LIA) and 
Manne artillery fire 
No activity 
Marine mortar and artillery fire land 
~land Navy bombardment - ship 
to shore - sporadic firings 
J, 

Marine and Navy fire continues 
sporadically 
J, 
.J, 

Activity ceases 
Navy ship to shore bombing 

young in nesting area 
Flies south and north of conservation zone - no reaction by pelicans 
6 adults leave nesting area; 1 flies E of cay (out to forage?); others ci rcle 
cay then land on/disappear on east side of cay; young BRPE exhibit a fair 
amount of wing flapping 
6 adult BRPE, suspected post-breeders visible, sitting on SE corner of 
cay - more may be present as east side of the cay; east side is not visible 
from this survey site. Young BRPE continue occasional wing flapping but 
less than previously noted 

2 adult BRPE fly from nesting area and head E (probably going to forage) 
2 adult BRPE return from NNE of cay; 1 lands with post-breeders, the 
other in nesting area next to young - does not feed young: 4 fledglings or 
juveniles have made their way to edge of the west - facing cliff this a.m. 
Total of 7 probable fledglings or juveniles this a.m. 
1 juvenile BRPE makes a poor plunge dive from NNW cliff, then plunges 
bill in water while floating on the surface 
Announcement made 
No response by pelicans; adults sit motionless as do young 

1 adult BRPE dives for food near cay 
2 adult pelicans return to nesting area, land - both feed young. Other 
young occasionally flap wings. 
1 adult BRPE leaves nesting area and mes E. from cay (probably to 
forage) 
4 adult BRPE's return; 2 land in nesting area - both feed young; 2 land on 
SE corner of cay (probable post-breeders). Several (2) adult BRPE's 
observed preening in nesting area. Young BRPE occas1onally flapping 
wings - adults motionless 

3 adult BRPE's fly NNE from cay (probably to forage) 
No response from adult BRPE, no response from young after first shell, 
then a few wing flaps 
Security briefing from Pablo Cotto 

No response from adult BRPE - sit moltonless. Juvenile and young 
BRPE occasional wing flapping 

Adult BRPE flies 1n and feeds 2 young BRPE's 

Adult BRPE's no response - continue to sit motionless. A few (2-3) young 
BRPE occasionally flap wings 

Adult BRPE feeding 2 young BRPE's 
3 adult BRPE's fly in and feed young BRPE 

1 adult BRPE returns - feeds young BRPE. 5 adults leave nesting area, 
land in water next to cay and loaf 
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Table 4-2 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on October 16, 2000 

TI me Military Activity 
1133 
1137 No activity 
1153 J, 

J, J. 
1200 J. 
1201 
1210 .j.. 

1240 J. 
1241 Manne mortar and artillery fire 
1245 Navy ship to shore fire 
1246 No activity 
1305 Marine artillery (EMA to LIA) 

.l. 
1314 
1315 Noachvity 
1323 Manne artillery 
1328 No activity 
1332 Manne mortar and artillery. Navy 

ship to shore bombing 
1342 ! 
1345 J. 
1355 No activity 
1356 Noact1v1ty 

1415 Range hot 
1423 High allttude military Jets, then 

J. 
I mid-level air to ground ~ 

1430 Bombing (LIA) 
1458 Same as above 
1505 Same as above 
1529 Same as above 
1537 Same as above 
1543 Same as above 

1552 Same as above 
1557 Same as above 
1600 Same as above 
1608 Same as above 
1610 Same as above 
1619 Aircraft amve/depart 
1623 
1630 Aircraft arrive/depart 
1635 
1636 No activity 
1646 ! 
1650 .t. 

1653 ! 
1700 End daytime training 

Legend 

BRPE = brown pelican 
Helo = heltcopter 

Observations 
Adult BRPE mes in to nesling area, feeds 1 young BRPE 

2 adult BRPE's fly N (probably to forage). 18 adult. 11 brown/white young, 
8 white young BRPE in nesting areas; 3-4 juveniles, 5 adult post-breeders 
(SE comer). Questions on pelicans from OP-1 personnel 

Lunch break 

Adult BRPE's sit motionless, same for young 

1 adult BRPE flies E from nesting area - probably going to forage 
No response from adulVyoung BRPE's. 1 adult BRPE flies out, lands in 
water next to cay and loafs 

Adult BRPE soaring iust over OP-1 - came 1n from N of OP-1 
1 adult BRPE flles E from cay 
1 adult BRPE dives on prey near cay; 6 rapid back to back firings, 
adulVyoung BRPE's sat motionless. 
Adult BRPE obServed feeding 1 young BRPE 
1 adult BRPE flies N from cay (foraging?) 

18 adult BRPE's, 14 brown and white, and 6 white young BRPE's, 3-5 
1uvemles on cay 

No response from adult or young BRPE's 

No response from adult or young BRPE's 
No response from adult or young BRPE's 
Same as above 

No response from adults; several (2· 3) young BRPE's occasionally 
flapped wings 

1 adult BRPE flapped wings and then began preening 

1 adult BRPE flies N from cay (foraging tnp) 

Adult BRPE motionless. 2 young flap wings 

No response noted in/from colony 

Adult BRPE retums rrom the N, feeds young 
3 adult BRPE's return. 2 land near young but do not feed them; 1 lands in 
area without chicks 
1 of the adults that landed at 1650 feeds 1 young BRPE 
19 adult BRPE's. 6 while and 12 brown and white young BRPE. at least 3 
Juveniles on the cay 

B 



cay One adult landed outside of the nesting area on the southeast corner of the cay; the other landed in 
the nesting area next to one young pelican. The adult did not feed the young pelican. 

4.2.1.2 During Military Training Activities 

On October 15, 2000 most adults sat virtually motionless as helicopters flew past and outside of the cay's 
conservation zone and during the initial ship to shore bombardment. Similar responses were observed 
later in the afternoon when military jet aircraft conducted air to ground bombing runs. During multiple 
back-to-back ship to shore bombardment training, three adults flew out of the nesting area; two landed 
back in the same spot while the other adult landed on the SE comer of the cay. It is unknown whether this 
behavior was a result of the training activity or a normal behavior. Several adults flew out of the nesting 
area, landed in waters surrounding the cay and loafed during a lull in training activity. Two adults 
repeated this behavior during the training activity later in the afternoon. A total of seven adults flew north 
from the cay and disappeared. It is thought that these individuals were probably going out to forage. One 
adult foraged near the cay and one adult was observed feeding one young pelican during a lull in the 
training. Two adults returned to the cay and were observed feeding young during or immediately after 
noise from the ship to shore bombardment and military jet aircraft reached the colony. Later during 
multiple back-to-back bombardments two adults returned to the cay, landed near young, but did not feed 
the young. It is unknown whether this behavior resulted from this training activity or was a normal 
behavior. One adult was observed feeding a young pelican during air to ground bombardment by military 
aircraft. Three adults flew out of the nesting area and continued east over nearshore waters south of the 
island and soon were out of sight. These individuals were probably going out to forage. 

Most adults sat virtually motionless during training activities on October 16, 2000. The adults would 
occasionally preen and interact with other pelicans arriving from foraging or loafing on the adjacent 
waters of the cay. Six adults left the nesting area during the day and loafed on waters adjacent to the cay. 
Eleven adults were observed feeding their young during the training activity. Two adults flew into the 
nesting area, landed adjacent to young pelicans. Two adults were observed foraging in the waters 
surrounding the cay. Nine adults left the nesting colony during the day and flew north or east of the cay, 
presumably to forage in nearshore waters around the island 

4.3.1 Juvenile Brown Pelicans 

4.3.11 Prior to Training Activities 

Juvenile brown pelicans were only slightly more active than adults. Juveniles occasionally flapped their 
wings and walked near the western edge of the cay's cliff. However, the majority of time was spent sitting 
and/or standing motionless. On October 16 four fledglings/juveniles walked to the edge of the cay's 
western cliff. One juvenile attempted a foraging plunge dive in waters adjacent to the cay. 

4.3.1.2 During Military Training Activities 

On October 15, 2000, three juveniles responded to the initial bombardment by flapping their wings. It is 
unknown if this is a response to noise associated with the training or a natural behavior 
{exercising/strengthening wing muscles). However, since this behavior also occurred prior to the training 
activity (see Section 4.2.3), it is postulated that most wing flapping is probably a natural behavior for 
young and juvenile pelicans. Later, during the training, a juvenile flew from the east edge of the nesting 
area, landed on the water adjacent to the cay, and loafed for a while before returning to edge of the 
nesting area. During a lull in training activities, three juveniles flew out of the nesting area with three 
adults and landed on the water adjacent to the cay. The juveniles swam with the adults and occasionally 
plunged their bills into the water (practice fishing?). 

Juveniles occasionally flapped their wings during training activities on October 16, 2000. As previously 
postulated wing flapping ls more likely to be a natural behavior. Sitting and standing were the most 
common behaviors. 
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4.4.1 Young 

4.4. 1. 1 Prior to Military Training 

On October 15, 2000 most young birds either sat motionless or occasionally flapped their wings Some 
young begged for food when the adults arrived back at the nest site. Several young had occasional 
territorial disputes with their siblings. Young pelicans exhibited a higher frequency of wing flapping early 
on the morning of October 16, 2000. This behavior decreased by the time the training activity was ready 
to begin. 

4.4.1.2 During Military Training 

A few young occasionally flapped their wings during the initial military training activity (helicopter flights) in 
the vicinity of the cay on October 15, 2000. However, the majority were either motionless or changing 
their position at or near the nest site. Eight to ten young flapped their wings for one to two minutes 
immediately after the initiation of ship to shore bombardment. This behavior was believed to be an initial 
startle response to the beginning of the military training activity. Wing flapping by young continued 
irregularly during the reminder of the training activity. This behavior increased very slightly when multiple 
back-to-back firing of ship to shore munitions occurred later 1n the afternoon. 

In contrast to the startle response behavior exhibited by young pelicans on the first day of the exercise, 
young pelicans did not exhibit a similar response with initiation of the same activity (naval bombardment} 
on the morning of October 16, 2000. Young pelicans occasionally flapped their wings during the training 
activities. 

5.0 SUMMARY OF BEHAVIORAL OBSERVATIONS 

The USFWS requested that the survey and resulting report provide specific information on survey 
methodology and the answer to the questions stated in Section 1.2 of the document Specific information 
on survey methodology, equipment, and duration has been previously provided in Section 2.0 and 
Section 4.0 of this report. The answers to behavioral questions posed by the USFWS are summarized 
below 

5.1 ADULTS 

Adult brown pelicans on Cayo Conejo generally remained motionless during all five types of training 
activities/noise events (ship to shore bombardment, helicopter flights, land to land artillery and mortar fire, 
and air to ground bombardment by military aircraft). Although it is unknown whether several observed 
behaviors were responses to noise levels or normal activities (see Section 4.2.1 .2), it appeared that most 
adults were conducting normal behavioral activities and/or parental duties. Most adults did feed young 
during training activities. Several adults did not feed young upon returning to the nesting area. However, 
non-feeding occurred both prior to and during training activities. These adults may have been 
unsuccessful foraging or needed to absorb nourishment for their own survival. Adults rarely foraged in 
nearshore waters of the cay. Most adults flew east or north of the cay to forage. It is presumed that 
nesting adults did feed since returning adults were observed feeding their young. In summary, the 
possibility exists that adult brown pelicans may be habituated to noise levels associated with military 
training activities that have occurred over many years on the eastern end of Vieques Island, Puerto Rico. 

5.2 YOUNG/JUVENILES 

Eight to ten juvenile and young brown pelicans responded to noise that initiated the training exercise on 
October 15, 2000 by flapping their wings . The frequency of wing flapping decreased, and within one to 
two minutes very little wing flapping was observed. Juvenile and young brown pelicans did not repeat this 
initial startle response on the morning of October 16, 2000. Occasional wing flapping occurred throughout 
the training exercise, and as previously discussed in Section 4.2.2.2, is thought to be a normal behavior 
to exercise/strengthen wing muscles. 
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5.3 Summary of Potential Effects 

Based on the observations during the first two days of the training activity, it appears that the joint training 
activities did not disturb most adult Brown pelicans. Some young Brown pelicans did exhibit a startle 
response to noise during the initiation of the training activity. However, the response was very short (i.e., 
1-2 minutes) and was limited to the initiation of training. After the initial startle response, young brown 
pelicans did not appear to be disturbed by the military training activities on October 15-16, 2000. 
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APPENDIX A 

WEATHER DATA 



WEATHER DATA 

WIND {mQh} 
DATE TIME TEMP. (°F} CLOUD COVER AVG. MAX. 

October 15 1130 94.3 30% 2.4 10.4 
1230 89.6 40% 1.4 9.2 
1330 91.5 40% 4.6 5.2 
1430 91.7 30% 1.0 9.3 
1530 88.6 25% 4.5 8.3 
1700 94.9 15% 1.3 4.5 

October 16 0700 77.9 20% 0.8 3.2 
0800 83.9 20% 0.5 2.6 
0900 83.2 20% 0.4 2.9 
1000 88.1 30% 1.8 2.3 
1100 89.9 30% 4.9 9.8 
1200 88.1 40% 1.1 8.0 
1300 93.7 30% 1.5 4.5 
1400 89.4 30% 1.3 5.8 
1500 94.1 30% 0.8 4.7 
1600 87 6 40% 0.4 2.3 
1700 89.4 50% 0.9* 5.8 

A-1 
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1.0 INTRODUCTION 

1.1 PURPOSE ANO NEED 

To comply with the biological opinion (BO) issued by the U.S. Fish and Wildlife Service (USFWS) on July 
27, 2000, the Navy conducted behavioral observations of the Caribbean Brown Pelican (Pelecanus 
occidentalis occidentalis) colony at Cayo Coneio during June 2001 military training exercises on Vieques 
Island. Although the BO provided by USFWS requires only monitoring of disturbance to nesting Brown 
Pelicans associated With aircraft noise during training exercises. the Navy believed it prudent to extend 
the observations to include noise produced during air-to-ground (ATG) suriace firing. According to the 
BO. thP. information obtained during this monitoring will provide improved conservation measures to 
minimize takes 1n the form of harm and harassment that may occur from subsequent exercises. Mr. 
Manuel Figueroa-Pagan from Geo-Marine, lnc.'s (GMI) office in Fajardo, Puerto Rico, conducted 
behavioral observation surveys from June 25-29, 2001 during the military training exercises. 

1.2 SURVEY REQUIREMENTS 

The USFWS established the minimum survey data to be provided: 

• Name of observer 
• Date and duration of observations 
• Type of optic equipment used (i e .. descriptions of binoculars and spotting scope) 
• Weather data 

1 ) Temperature 
2) Cloud cover (rain/sun) 
3) Wind direction and speed 
4) Visibility 

• How much of the Brown Pelican population on the cay can be observed from the survey location 
• Behavior of Brown Pelican chicks/young during exercises (firing) 

1) Do they ignore noise or get excited? 

• Behavior of adult brown pelicans during exercise 

1) Do they ignore noise or get excited? 
2) Take off in response to aircraft and/or high noise levels? 
3) Do the adults teed chicks/young during the exercises? 
4) Do the adults fish during exercises? 

1 3 LOCATION OF THE SURVEY AREA 

Cayo Conejo is located in the nearshore waters of the Caribbean Sea south of Vieques Island, Puerto 
Rico (Figure 1). The center of Cayo Conejo is located 0.89 miles (m1) (1.43 kilometers [km)) southeast of 
Observation Post 1 (OP-1 ). and 0.36 mt (0.58 km) south of the shoreline. 

1.4 REPORT ORGANIZATION 

Section 2.0 of this report describes the survey methodology utilized to conduct the behavioral 
observations of the Brown Pelican colony on Cayo Conejo and factors limiting the survey. Section 3.0 
summarizes military training activities that occurred during the June 2001 training maneuvers. Section 4.0 
provides behavioral observations recorded prior to initiation of and during five days of military training 
exercises. Responses to minimum USFWS data requirements regarding the behavior of brown pelicans 
on Cayo Cone10 during the June joint military training exercises are summanzed in Section 5.0. 
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2.0 METHODOLOGY 

2.1 SURVEY METHODS 

All surveys were conducted from the south facing outdoor observation platform adjoining the third (top) 
level of the control tower at Observation Post 1 (OP-1 ). Mr. Manuel Figueroa-Pagan, an avian biologist 
with GMI, conducted all surveys using a KOWA 82-millimeter fluorite spotting scope. 

2.1 .1 Weather 

Unles~ interrupted by high levels of military training activities or requests by control tower operators to 
move, weather data was recorded hourly each day. The "Kestref', an automatic measuring device, was 
used to determine temperature (°F) and wind speed (miles per hour [mph]). Temperature was taken on 
the observation platform, in the shade, below waist-level. Average and maximum wind speed for a two­
minute period was determined by holding the "Kestrel" into the wind (at shoulder-level). All weather data 
was recorded on the primary data sheet. 

2.1 .2 Behavioral Observations 

Pre-training behavioral observations of the brown pelican colony on Cayo Conejo were made between 
1200 and 1315 on June 25, 2001, between 0700 and 0830 on June 26, 2001, between 0800 and 1010 
June 27, 2001, between 0630 and 0902 June 28, 2001 and between 0630 and 0900 on June 29, 2001. 
Training commenced at 1319 on June 25, 2001, at 0840 on June 26, 2001, at 1218 on June 27, 2001, at 
091 O on June 28, 2001 and at 0900 on June 29, 2001. Daytime training was not continuous on either 
days and ended at 1800 on first two days and the last day; and ended at 1400 on third and fourth days. 

The avian biologist used a KOW A 82-millimeter fluorite spotting scope with a 32x wide-angle objective 
lens, to conduct the majority of the behavioral observations. Zeiss 10 x 408 binoculars were used to track 
flying brown pelicans. Time, type of military training activity, and brown pelican behavioral observations 
were recorded on the field data sheet. 

Several terms were used to identify young brown pelicans. The term "young" refers to those individuals 
still present at. or near, the nest site, therefore, entirely dependant on the adults for food/survival. White 
young had a partially developed bill and wings. Brown/white young had a developed bill and wings, and to 
a large extent were fully feathered. It was estimated that brown/white young were within two weeks of 
fledging (leaving the nest site). Young birds that had left the nest site were considered 
fledglings/juveniles. 

2.2 SURVEY LIMITATIONS 

2.2.1 Weather Data 

The temperature data collected provides only a general representation of the temperature in the vicinity of 
the cay. The data collected was biased by the height of the tower/OP-1 and the heat-island effect caused 
by the concrete platform on the observation deck. 

The tower also biased the wind data. The wind swirled around the tower, giving the observer a "false" 
direction (S-SSE). The wind, away from OP-1, in the morning and early evening ranged from east to east­
northeast. The wind speed on the tower platform may have also been affected (i.e., increased by the 
height of tower). 

If available, temperature and wind data recorded by the Navy may be more accurate. Weather data for 
June 25, 2001, June 26, 2001, June 27, 2001, June 28, 2001 and June 29, 2001 will be requested and 
compared. 
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2.2.2 Behavioral Observations 

Behavioral observations of the brown pelican colony on Cayo Conejo were limited by a number of 
physical factors. The primary limitations during the behavioral surveys were: (1) location of the 
observation site on OP-1, (2) visibility of the colony. and (3) the field of view of the scope's objective 
tenses. 

Cayo Conejo is located 1.43 km southeast of the survey site on OP-1. The eastern side of cay (adjacent 
to the water) was not visible from the survey platform. It was estimated that approximately 70-80 percent 
of the cay could be observed from the survey site on OP-1. 

Heat waves, especially on the day when winds were occasionally above 9 mph (ie .. Tuesday, June 26, 
2001 and Friday, June 29, 2001 ), did affect visual clarity and possibly the counts of brown pelicans. 

The scope's field of view did not cover the entire cay but did allow the observer to view 70 to 80 percent 
of the brown pelican colony on the cay. Therefore, reactions of all birds in the colony could not be 
observed spontaneously. However, by panning the scope left or right, the remainder of the colony could 
be observed shortly after each noise event. Only short responses would be missed on 20 to 30 percent of 
the breeding colony under most circumstances 

Secondary survey limitations include the position and behavior of the young and adult brown pelicans. 
Position of an adult brown pelican between the observer and young brown pelicans would result in lower 
total counts of young birds. Higher activity levels expose young birds to detection. What appears. at a 
long distance, to be one young pelican may be two birds if both are active. In addition, vegetation, 
although mostly sparse on the cay, may obscure young birds, and result in lower counts. 

3.0 OVERVIEW OF MILITARY TRAINING ACTIVITIES 

3.1 JUNE 25, 2001 

Military jet training activities began at 1319 with two jets approaching the Live Impact Area (LIA) from 
south to north. Two types of jets, the F-14 and F-18, flew over the LIA at an altitude of approximately 
1,500 to 17.000 feet (ft). Jet bombardment began at approximately 1319 and finished at 1750 with 156 
runs completed. Targets were located in the LIA. Bombing was conducted sporadically throughout the 
afternoon. Daylight training activities ended at 1800. 

3.2 JUNE 26, 2001 

Military jet training activity began at 0840. Navy ships (frigates) sailed from the southeast (SE) of Vieques 
to the East at 0712. Military Helicopter arrived at OP-1. Marine launch training (from the Bahia Salinas del 
Sur to targets in the LIA was initiated at 0855. Both training activities occurred sporadically until 1115 and 
then they were conducted concurrently or simultaneously until military jet training (ATG bombing) started 
at 1347 to 1706. 

Flights over the LIA included F-14, and F-18 jets at altitudes between 1,500 and 17,000 ft. H60 
helicopters flew at the minimum altitude of approximately 200 ft. There were 130 runs completed. Daylight 
training activities were not continuous and ended at 1800. 

3.3 JUNE 27, 2001 

Military jet training activity began at 1218. Two types of jets, the F-14 and F-18, flew over the LIA at 
altitudes between 19,000 and 20,000 ft. Thirty-three runs were completed. Daylight training activities were 
not continuous and ended at 1400. 
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3.4 JUNE 28, 2001 

Military jet training activity ran from 0910 to 1319. Flights over the LIA included F-14 and F-18 jets at 
altitudes between 2,000 and 17,000 ft with 21 completed runs. Daylight training activities were not 
continuous and ended at 1400. 

3.5 JUNE 29. 2001 

Military jet training activities began at 0900 with the approach of two jets from the south flying toward the 
north. F-14 and F-18 flights over LIA flew at altitudes <1,500 to 28,000 ft. 

Jet bombardment of the LIA targets began at approximately 0900 and concluded at 1754. LIA bombing 
was conducted sporadically through out the afternoon with 34 completed runs. Daylight training activities 
ended at 1800. 

4.0 SURVEY RESULTS 

4.1 INTRODUCTION 

Brown pelicans were exposed to varying noise levels from five different sources during the training 
maneuvers. The noise sources were: (1) launch to shore (LIA) bombardment, (2) helicopter flights, and 
(3) ATG bombardment by military jet aircraft. 

With the exception of one helicopter conducting a morning and evening sea turtle and marine mammal 
aerial surveys along the island's shoreline, low ambient noise levels characteristic of natural non­
developed rural environments were present prior to the initiation of training. During training, noise levels 
varied from low during periods of inactivity to moderately high during military jet and launch bombardment 
and helicopter flights. Both distance and terrain influenced noise levels perceived by the observer. 

Noise levels from military aircraft were perceived at their highest while the aircraft were on mid-altitude 
bombing runs. Only one low altitude (< 1,000 ft above ground level) military jet aircraft were observed. 
Noise levels, as perceived by the observer at OP-1 , were highest during helicopter flights, moderate 
levels during ATG bombardment. and moderate-to-low levels during launch-to-land firing. 

4.2 SURVEY OBSERVATIONS 

Behavioral observations of brown pelicans prior to the initiation of military training activities on June 25, 
2001, June 26, 2001, June 27, 2001, June 28, 2001, and June 29, 2001 were limited to 1.3, 1.5, 4.3, 2.7, 
and 3.0 hours, respectively. Observation time during training (including lulls/periods of inactivity) was 4.6 
hours on June 25, 2001, 9.5 hours on June 26, 2001, 1.3 hours on June 27, 2001, 4.8 hours on June 28, 
2001, and 9.0 hours on June 29, 2001. Weather data recorded during the observations is presented in 
Appendix A. 

Behavioral observations of the brown pelican colony on Cayo Conejo during five days of the June 2001 
training maneuvers are presented in Tables 4-1 through Table 4-5. Observations of adults. juvenile, and 
young brown pelicans during the June training activity are discussed below. 

4.2.1 Adult Brown Pelicans 

4.2. 1. 1 Prior to Initiation of Training 

On June 25, 2001, most adult brown pelicans in the colony sat motionless. Several adults returned to the 
colony and landed on the northeast corner of the cay. Twenty-three adults were counted on the northeast 
corner of the cay. Two young pelicans were observed on the northeast corner of the cay. therefore, the 
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Table 4-1 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 25, 2001 

Time 

1200 

-!t 
1230 
1244 
12.-a 
1253 

1255 
1304 

1308 

1310 
1314 

1315 

-!t 
1319 

1320 
1326 
1331 

1343 

1346 

1346 

t53 
1400 

1407 

1410 

1423 
-!t 
1425 

Military Activity 

None 

None 

Nona 

None 

None 

None 

None 

None 

None 

None 

2 Military jet's approach to N 

2 Military jet's approach 

2 Military jet's approach 

2 Military 1et's approach 

2 Military jet's approach 

Same as above 

2 Military jet's approach 

2 Military jet's approach 

No activity 

No activity 

No activity 

Military Helo approach 

Observations 

20 adult BRPE in nesting area (NE corner) 

20 BRPE still on NE corner of cay 

Several adult BRPE preening 

20 adult and 1 young BRPE (Brown plumage) 1n 

nesting area (NE corner) 

1 adult BRPE flies to E corner of cay. landing 

17 adult and 1 young BRPE still NE corner, 2 adult 

BRPE fly to east comer joint at the first BRPE 

1adult BRPE flies from NE corner to E over the cay 

and return to landing on NE corner 

1 adult BRPE from E corner flies to NE corner 

2 adult BRPE fly a short distance but remain close of nesting area 

No changes noted in BRPE colony behavior 

Aircraft approach, then overhead (high altitude) to North; 

no reaction/change in behavior by any pelican 

Same as above 

Same as above 

Aircraft approach, then very loud maneuver performed overhead 

no reaction in behavior by any pelican 

Aircraft approach at 5,000 feet then overhead; 20 adult 

BRPE and 1 young BRPE still on NE corner without a change 

in behavior 

Aircraft approach from South to North: a adult BRPE are 

mutual preening 

Aircraft approach performed maneuver without a drop bomb; no 
change in behavior by pelicans 

Aircraft approach approx. 2,000 feet over the cay toward 

LIA; 2 adult BRPE react to noise over their head; no change 

1n reaction in behavior by pelicans after bomb dropped 

1 adult BRPE flies over the cay from NE corner to SE 

and return to NE corner (flying to exercising) 

18 adult BRPE in nesting area (NE corner), 2 young 

BRPE in nesting area (NE corner): all sit motionless 

Looking N bound: no sign of BRPE in the area and beaches 

No response noted from BRPE colony 

6 



Table 4-1 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 25, 2001 

Time 

1435 

1439 

1444 

1446 

1449 

1449 

1509 

1510 

1530 

1536 

1545 

1548 

1554 
1558 

1559 

1600 

1623 

"' 1632 

1633 

1634 

"' 1707 
1712 

1713 

1726 

Military Activi 

Helo (Military) still OP-1 

Helo (Military) leaves to WNW 

No activity 

No activity 

No act1v1ty 

No activity 

No activity 

Helo (Military) arrive/depart at 

OP1 
(1) Military jet's flies at 2,000 

feet over the cay toward 

Bahia Salinas del Sur 

( 1) Military jets flies at 2.000 

feet by east side of cay to drop 

(2) bombs in NE target 

(2) Military iet fly at s,ooo feet 

from south to North bound LIA 

Same as above 

Same as above 

Same as above 

(1) Military jet's flies at 5,000 

from south to North bound LIA 

No activity 

No activity 

(2) Military Jet's arrive 

(2) Military jet's bombardment 

Same as above 

No activity 

(2) Military jet's approach 

Helo approach from NW-land 

at OP1 

Observations 

3 adult BRPE return to the nesting area; 21 adult BRPE 

in nesting area, 2 young BRPE in nesting area 

No response noted from BRPE colony 

Looking to the North, no sign of any pelicans in the 

area or on the beaches 

2 adult BRPE return to nesting area (NE comer) from 

SW of the sea 

1 adult BRPE flies close of nesting area, remains separate 

1 adult BRPE flies short distance over the cay to the E c-0mer 

of the cay 

23 adult BRPE in nesting area: 2 young BRPE 1n 

nesting area 

No change noted in BRPE colony behavior 

BRPE colony kept alert due to the noise, but remains 1n 

the nesting area. without other change in their behavior 

No response noted from BRPE colony. Adult and 

young BRPE sit motionless 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

1 adult BRPE fhes short distance to separate from the group 

In nesting area 

1 adult BRPE flies to come back at nesting area; 23 

adult BRPE and 2 young (Brown plumage with a few 

white feathers on their neck) in nesting area 

No response noted from BRPE colony 

No major reaction/change in behavior noted in BRPE 

nesting area 

Same as above 

1 adult BRPE flies from nesting area to Bahia Salina 

del Sur 

No response noted from BRPE colony 

Same as above 

1735 (1) Military jet's approach bombardment Same as above 
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Table 4-1 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 25, 2001 

Time Military Activity Observations 

1750 (2) Military jet's approach Bombardment Same as above 

1800 End daytime training 23 adult BRPE, 2 brown and white young BRPE on the cay 

Legend: 

BRPE = brown pelican Helo = helicopter 
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Table 4-2 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 26, 2001 

Time Military Activity 

0700 No activity 

0702 Survey Helicopter 

t 
0706 

0712 (2) Fngate boats sailing at SE 

of cay 

0714 No activity 

0722 No activity 

0724 Survey Helicopter flies to the West 

0730 Military Helo approach-land at 

OP-1 

0733 No activity 

0735 No activity 

t 
0737 

0739 No activity 

0748 No activity 

0755 Survey Helicopter 

0758 No activity 

0808 No activity 

0824 No activity 

'1t 
0836 No activity 

0840 (3) Military launch approach to 

Bahia Salina del Sur by SE of 

Cayo Conejo 

0844 Range is hot 

'1t 
0845 Helo prepare to fly 

0846 Same as above 

0855 Helo depart to range over the 

Piedra Alcatraz; other Helo 

t approach from W to E; flies 

0900 close of cay 

Observations 

21 adult BRPE roosting in nesting area (NE corner) 

No major reaction/change in behavior noted in BRPE 

nesting area 

Same as above 

21 adult BRPE, 4 preening and 3 flapped wings (all adults) 

21 adult BRPE in nesting area 

No response-same as above 

Same as above 

Looking toward Bahia Salina del Sur; no sign of BRPE 

21 adult BRPE. 1 adult BRPE walking to SW 

1 adult BRPE flies to regrouping at nesting area: 21 

adult and 2 young BRPE 

21 adult and 2 young BRPE sit motionless; 1 adult 

BRPE Illes over the nesting area and return 

No change noted in BRPE colony behavior 

23 adult and 2 young BRPE sit motionless 

Range change from hot to cold 

1 adult BRPE flies to Bahia Salina del Sur; 23 adult and 

2 young BRPE in nesting area: 5 adult BRPE preening 

BRPE colony sit motionless 

No response, same as above 

Same as above 

No reaction from 21 adult BRPE, 2 young BRPE began 

flapping exercising 

No respond from BRPE colony: 23 adult BRPE sit mot1onless, 

2 young BRPE flapped 
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Table 4-2 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 26, 2001 

Time 

0902 

t 
0907 
0909 

t 
0914 
0916 

0919 
t 

0923 
0925 

0930 

t 
0936 
0937 
0941 
t 

0945 
0949 

t 
0953 
0954 
~ 

0959 
1000 
1008 

t 
1014 
1015 

1!2s 

1026 

Military Activity 

Helo (new) approach/land at OP-1 

Helo(s) flying over the range 

Same as above 

Same as above 

Helo depart of OP-1 to SE-W 

fly over the sea close to Cayo 

Cone10 

(2) Helo flied over the range 

Same as above 

Same as above 

Same as above 

Same as above 

Helo approach to range 

Helo(s) fly over the range. 2 launches 

shoot with 50 mm guns at 

target 

No activity 

(3) launch sailing to front of cay 

still orders, helo still practice 

t in LIA 

1031 

1032 Launches sailing to Bahia Salina del Sur: 

began to shooting, 

Helo flew over the shoreline of bay 

10 

Observations 

23 adult BRPE in nesting area, 2 young BRPE roosting 

1n nesting area; 2 adults arrived from Bahia Salina del Sur 

No change/reaction is behavior noted 

No response noted from BRPE colony 

1 adult BRPE flapped wings, 4 adult BRPE and 1 young 

BRPE are preening in nesting area 

2 adult BRPE walking to join at BAPE colony in nesting 

area; all BRPE colony sit motionless 

1 adult BRPE flies to south corner of cay, other BRPE 

remain alert by the noise 

2 adult BRPE flapped wing and 1umped in the same 

place (exercised) 

1 adult BRPE flew to center of cay to nest alone 

1 adult BRPE flapped wings and jumped to join at the 

group 1n nesting area 

1 adult BRPE flew to East looking by food. came back 

to nesting area 

5 adult BRPE flapped wings, 1 young BAPE call for 

attention of adult using the bill: 1 adult BRPE flew N 

toward (Bahia Salina del Sur) 

1 adult BRPE return to nesting area 

1 adult BRPE flies to N (Bahia Salina del Sur): 23 adult 

BRPE in nesting area. 2 young BRPE in nesting area 

No reaction from BRPE colony 

No response from BRPE colony 

Same as above; 22 adult BRPE in nesting area, 2 adult 

BRPE mutual preening in nesting area 



Table 4-2 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 26, 2001 

Time 

1035 

"' 1041 

1046 

1057 

1058 

1100 

"' 1110 

"' 1115 

1117 

-it 
1120 

1127 

-it 
1133 

1138 

-it 
1144 

1148 

1155 

~ 
1205 

1207 

~ 
1210 

1211 

Military Activity 

Launches stopped to shoot, 

return close to shore at south 

of OP-1 

No activity: launch still at south 

of OP-1 close to shore 

(2) Helos approach, flew over 

north side of range 

Launches sailed into the bay. and began 

to fire 

Same as above 

No activity 

(2) Helo s approach and launches 

begin to shooting inside of bay 

Same as above 

Same as above 

Same as above 

Same as above 

One Helo flies close of cay to 

SW. one Helo approach and 

-it land at OP-1 

1225 

~ 
No activity 

1230 Lunch break 

-it 

11 

Observations 

2 adult BRPE preening no response from BRPE colony 

due the noise; 23 adult BRPE and 2 young BRPE in 

nesting area 

1 adult BRPE flies to the east of the cay, 1 adult BRPE return 

to nesting area; 1 adult and i young BRPE flapped 

wings, 2 adult BRPE preening: 22 adult BRPE in 

nesting area. 2 young BRPE in nesting area; 1 adult 

BRPE still alone in the east of cay 

25 adult BRPE in nesting, 2 young BRPE 1n nesting 

area; no reaction/change in behavior of BRPE colony 

No respond from BRPE colony; 2 adult BRPE flapped 

wings (exercised) 

18 adult BRPE and 2 young BRPE in nesting area: 2 

adult BRPE separated of nesting area; 3 adult BRPE 

east of cay roost over the shrubs; 1 adult BRPE flew 

over the bay foraging (Total 26 BRPE) 

1 adult BRPE flew to east (foraging); 19 adult BRPE and 

2 young BRPE in nesting area sit motionless; 3 adult 

BRPE still at east of cay sitting motionless 

No response from BAPE colony 

Same as above· 3 adult BRPE preening: 2 adult BRPE 

flapped wings 

The noise did not cause a response from BRPE colony 

Same as above 

1 adult BRPE return from SW; 25 adult BRPE and 2 

young BRPE in nesting area; 2 adult BAPE flapped 

wings 

No response from BRPE colony 

No reaction/change 1n behavior of BRPE colony 



Table 4-2 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 26, 2001 

Time 

1245 

t 
1253 

1313 

t 
1319 

1320 

t 
1321 
1330 

t 
1340 

1341 

1346 

1401 

t 
1402 

t 
1403 

t 
1404 

t 
1405 

t 
1406 

t 
1410 
{-

1413 

1418 

w 
1420 
1428 

"' 1430 -----

Military Activity 

No activity 

No act1v1ty 

Same as above 

Same as above 

Same as above 

Same as above 

Jets approach to range. 
bombardment began 

(2) Jets bombardment 

Jets bombardment 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Sarne as above 

No activity 

No activity 

12 

Observations 

25 adult BRPE and 2 young BRPE 1n nesting area; 1 

adult BRPE flies to south over the sea. 5 adult BRPE 

preening; 1 adult flew over the cay and return to nesting 

area (exercised) 

5 adult BRPE preen and flap wings; 21 adult 

BRPE and 2 young sit motionless in nesting area 

2 adult BRPE flew over the cay and return 

1 adult BRPE flew over the cay to exercised and return: 

no response by the BAPE colony 

No response - 2 adult BRPE flew over the cay. then return 

to nesting area 

20 adult BAPE sit motionless; 1 adult BRPE flew over 

the cay to return 

3 adult BAPE preen and flap wings (exercised). 1 
adult BRPE flew over the cay to return at nesting area 

7 adult BAPE flew over the cay then return 6 to the nesting 

area; 1 adult BRPE remains separate from the colony 

21 adult BAPE sit motionless; no response from BRPE 

colony 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

No reaction by BRPE colony 

1 adult BRPE flew over of cay; 2 more adult BRPE flew 

the cay to return to the nesting area 

1 adult BRPE flew to Bahia Salina del Sur; 18 adult 

BRPE and 2 young BRPE roost in nesting area 



Table 4-2 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 26, 2001 

Time Military Activi ty 

1433 No activity 

1436 
-!t 

No ac11v1ty 

1442 
1446 No actlVlty 
1500 Same as above 

-lt 
1509 
1510 Same as above 

-lt 
1512 
1513 Same as aoove 
.i, 

1517 
1518 Jets approach the LIA. bombardment 

-lt 
1520 Same as aoove 
1s2a Same as abOve 

~ 
1526 Same as above 

-lt 
1529 Same as above 

1530 
-lt 

No act1v1ty 

1533 
1534 Jet approach bombardment 

~ 
1536 Same as above 

~ 
1538 Same as above 

~ 
1540 Same as above 

~ 
1542 Same as aoove 

~ 
1545 Same as above 

~ 
1550 Same as above 

1552 No 3Cl1V1ty 

~ 
1558 

.! 5.§~ - (?1 Jet~pprQ~Ch bombardment 

13 

------ -- - - --
Observations 

1 adult BRPE !lies over the cay and returns to nesting 

area 
18 adult BAPE and 2 young BAPE in nesting area. 1 
adult BAPE return to cay 

Same as above; BRPE co1ony sit motionless 
1 adult BAPE flapped wings. 20 adult BRPE and 2 

young BRPE sit motionless 

2 adult BAPE return to cay. 22 adult BRPE and 2 young 
BAPE in nesting area s11 motionless; 2 adult BRPE 

jumped lo move on the ground 
No resPonse noted from BRPE colony 

Same as above 

Same as above 
2 adult BRPE flapped wings (exercised) 

No response noted from BRPE colony 

Same as above 
Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as aoove 

Same as above 

Same as above 

BRPE colony sit motionless 

Same a? ~t>ove_ ~--



Table 4-2 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 26, 2001 

Time 

1603 
{t 

1606 
1609 

t 
1611 
1615 

1617 

1619 

1623 
{t 

Military Activity 

No activity 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

1640 Break time 
{t 

1645 
1645 

-lt 
1649 

t 
1701 

1702 
{t 

1705 

t 
1706 
1707 

~ 
1711 

1712 

No activity 

Jet's arrive bombardment 

Same as above 

Same as above 

No activity 

No act1v1ty 

14 

Observations 

7 adult BRPE flapped wings and 4 adult BRPE preening 

2 adult BAPE flew over the cay to exercise their wings, 

return to nesting area 

2 pairs of adult BRPE copulated; 1 adult BRPE flew to 

west and 1 adult BRPE to N (Bahia Salina del Sur) 

probably to foraging 

4 adult BRPE dispute, too close; 2 adult BRPE return to 

nesting area: 25 adult BRPE and 2 young BRPE 

in nesting area 

2 adult BRPE flew over the cay returning to the nesting 

area (exercised) 

2 pairs of adult BRPE copulated 

24 adult BRPE and 2 young BRPE 1n nesting area. 2 

adult BRPE still apart of nesting area 1 adult BRPE 

flew to north (Bahia Salina del Sur) 

1 adult BRPE flew over the cay; 1 adult returns to the cay 

from the N: 25 adult BAPE and 2 young BRPE in nesting 

Area 

Sarne as above 

Same as above 

1 adult BRPE flew N over the cay (Bahia Salina del Sur 

2 adult BRPE return from north (bay) to cay; 27 adult 

BRPE and 2 young BRPE in nesting area 



Table 4-2 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 26, 2001 

Time 

1715 

1720 

1725 
t 

1728 

t 
1732 

t 
1745 
1800 

Legend 

Military Activity 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Finis~ctivity for today 

BRPE =brown pelican 

15 

Observations 

Same as above; 1 adult BRPE flew to south, returns to 

cay 

29 BRPE sit motionless: 3 adult BRPE flapped wings 

1 adult BRPE flew to north to splash and forage; 26 

adult BRPE and 2 young BRPE sit motionless on the 

cay; 1 adult BRPE flew to north for foraging; both 

adults return to cay 

29 BRPE on the cay 

Helo = helicopter 



Table 4-3 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 27, 2001 

Time 

0800 
4t 

0820 
0825 

4t 
0828 
0830 

-!t 

0840 
0847 

0848 

0900 

0902 
0915 

4t 
0924 

w 
0928 

0932 

~ 

0935 

0936 

0939 

0941 

0947 

0954 

0959 

Military Act1v1ty 

No activity 

Sar'le as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Sarne as above 

Same as above 

Same as above 

Same as above 

Same as above 

10_10 __ ~me as abov~ 

16 

Observations 

21 adult BRPE and 2 young BRPE, 5 adult BRPE and 
young BRPE flapped wings 

Looking at North shoreltne of LIA no sang o1 any pelicans 

BRPE cotony stt mouonless 

1 adult BRPE arnve at the nesting area after forage 

1 adult BRPE arrive at the nesting area from the north 

(Bahia Salina del Sur} 

2 adult BRPE dispute with 2 other BRPE: probably to 

mark terntonat 

1 adult BRPE hit a young without causing damage 

2 adult BRPE flew to SW probably to foraging; 15 

Adult BRPE and young m nesting area 

2 adult BRPE flew over of cay and return to nesting area 

1 adult BRPE arrive at cay from NE m nesting area 

1 adult BRPE arnve at nesting area. after flying over the 

cay: 19 adult BRPE and 1 young BRPE sit motionless, 

3 adult BRPE flapped wings 

Same as above: 1 adult BRPE flew over the cay an 

land m nesting area {exercised) 

3 aault BRPE flapped wings: l adult BRPE flew over the 

cay to land in nesting area 

1 adult BRPE flew over cay to return at nesting area; 18 

adult BRPE and 2 young BRPE sit motionless 1n 

nesting area 

No response noted 1n BRPE colony. 1 adult BRPE 

return to nesting area. 18 adult BRPE and 2 young 

BRPE In nesllng area: I adult BRPE napped wings 

No response noted in BRPE colony 

Same as above 



Table 4-3 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 27, 2001 

Time 

1015 

-!t 

1022 

1029 

-it 

1038 

1043 

1049 

Military Activity 

Survey Helo approaches from the south 
of OP-1 

No act1v1ty 

No activity 

Same as above 

1053 Break 

t 

1057 

11 00 

1105 

t 

1111 

1114 

1119 

t 

1123 

1127 

1130 

1157 

1200 

1203 

1213 

1218 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Lunch break 

No activity 

Same as above 

Same as above 

Same as above 

Jets approach ral}~ 

17 

Observations 

No response noted from BRPE colony; 2 adult BRPE 
preening; 18 adult BRPE and 2 young BAPE in 

nesting area 

BRPE colony sit motionless 

1 adult BRPE flapped wings 

1 adult BRPE flew to west of cay to foraging; 17 adult 

BRPE and 2 young BRPE sit motionless in nesting area 

5 adult BRPE arrived to cay; 23 adult BRPE and 2 

young BRPE 1n nesting area, several BRPE flapping 

wings: 3 pairs of adult BRPE mutually preening 

4 pairs of adult BRPE copulated (two of them copulated 

several times) 

1 pair adult BRPE preening; 19 adult BRPE and 2 

young in nesting area: 2 adult BRPE flapped wings 

1 adult BRPE flies over the cay and take to bay (Bahia 

Salina del Sur): 21 adult BRPE and 2 young BRPE sit 

motionless: 2 adult BRPE mutual preening 

Looking at Bahia Salina del Sur 

19 adult BRPE and 2 young BRPE sit motionless 

17 adult BRPE and 2 young BRPE sit motionless; 2 

Adult BRPE preening; 1 adult !hes over the cay and 

Return at nesting area 

2 adult BRPE arrive to nesting area from SW: 20 adult 

and 2 young BRPE 1n nesting area 

1 adult BRPE flies to NE (foraging?): 1 adult BRPE 

flies to NE. land on cay: 19 adult BRPE and 2 young 

BRPE in nesting area 

1 adult BRPE flies over the cay and return to nesting 

area; no response noted by BRPE colony 

No response noted by BRPE colony 



Table 4-3 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 27, 2001 

__ T_i_m""""e __ M_ilitary Activity 

1225 Jets approach, bombardment 

~ 

1229 
1235 

1242 

1245 

~ 

1254 
1307 

1308 

1311 

1317 

1319 

~ 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

1330 

- - !_340 No act1v1ty ___________ _ 

Legend 

BRPE = brown pelican 

18 

Observations 

18 adult BRPE and 2 young sit motionless 

Same as above; 1 adult BRPE flies over the cay and 

return to nesting area 

18 adult BRPE and 2 young BRPE in nesting area: 1 

adult BRPE arrive at nesting area to copulate twice 

with the same females 

1 adult BRPE flies to east. 17 adult BRPE and 2 young 
sit motionless 

18 adult BRPE and 2 young BRPE in nesting area. 2 

adult BRPE flew over the cay and return to nesting area 

1 adult BRPE flies to south. BRPE sit motionless 

1 adult BRPE flew over the cay and return 

Same as above 

1 adult BRPE arrive at nesting area, 1 young BRPE 

preening; 18 adult BRPE and 2 young BRPE show no 

Change in their behavior 

Helo = helicopter 



Table 4-4 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 28, 2001 

Time 

0630 

~ 

0650 

0658 

0703 

0708 

0709 

0714 

0717 

0720 

0722 

0732 

0741 

0742 

0748 

-1' 

0759 

0803 

0809 

0815 

0822 

0835 

0841 

Military Activity 

No activity 

Hel·) survey flew South of the cay 

No activity 

No activity 

No activity 

No activity 

No activity 

Helo survey flew S of OP-1 

No activity 

No activity 

Same as above 

Same as above 

Helo military arrive/depart from OP-1 

No activity 

Same as above 

Same as above 

Same as above 

Sarne as above 

Sarne as above 

19 

Observations 

15-18 adult BRPE in nesting area 

One young BRPE arrive to cay: 19 adult BRPE and 1 

young BRPE still in nesting area 

19 adult BRPE and 2 young BRPE in the nesting area; 

2 adult BRPE preening and 6 adult BRPE flapped wings; 

2 more adult BRPE still separate In the east of cay; 1 

adult BRPE flies over the cay toward the bay 

2 adult BRPE flew over the cay, 1 still in the east side 

of the cay and the other fly to east over the sea 

2 adult BRPE flew from east side of the cay to NE 

(nesting area) 

1 adult arrive at nesting area; 21 adult in nesting area (3 

flapped wings): 2 adult BRPE still in the north side and 

2 young BRPE In nesting area 

2 adult BRPE arrive at the cay (25 adult BRPE and 2 

young BRPE in nesting area); 2 adult BRPE still in the 

N area flapped wings and walking over !he shrub 

No response noted from BRPE colony 

2 adult BRPE arrive to cay; 29 adult BRPE and 2 young 

BRPE 1n nesting area; 1 young BRPE foraging over the 

shrub (probably Coccoloba) 

Same as above; 2 adult BRPE flew to east 

25 adult BRPE and 2 young BRPE in nesting area; 3 

adult BRPE fly to south of cay and 2 adult BRPE fly to 

west of cay 

2 adult BRPE return to nesting area: 1 young BRPE 

foraging Coccoloba in cay 

20 adult BRPE and 2 young in nesting area; 1 adult 
BRPE flies to N (Bahia Salina del Sur); 5 adult BRPE 

flapped wings when Helo departed) 

26 adult BRPE and 1 young BRPE in nesting area: 2 

adult BRPE flapped wings 

3 adult BRPE flew from cay to east of OP-1 to NNW 

shoreline; BRPE colony sit motionless 

18-20 adult BRPE in nesting area; 1 adult BRPE ate 

food pull out of sac 

21 adult BRPE and 1 young BRPE in the nesting area 

sit motionless; 2 more adult BRPE arrive at nesting area 

No change/reaction in behavior of BRPE colony 

23 adult BRPE and 2 young sit motionless; 1 adult 

BRPE flew over the cay and return (exercised) 



Table 4-4 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 28, 2001 

Time 

0850 

0902 

0910 

0915 

0922 

0924 

~ 

0928 

~ 

0933 

~ 

0940 

~ 

0945 

-!t 

0946 

0950 

-!t 

1001 

1006 

1015 

1025 

1030 

1039 

1042 

1045 

1053 

1101 

1105 

1t 2s 

1130 

1140 

Military Activity 

Same as above 

No activity 

(2) Jets approach - bombardment 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

No activity 

No activity 

No activity 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Lunch break 

No activity 

No activity 

20 

Observations 

23 adult BRPE and 2 young in nesting area; 1 more 

adult BRPE flew from south to nesting area 

No response noted from BRPE colony 

19 adult BRPE and 2 young BAPE sit motionless; 1 

adult BRPE flies to SW (foraging?} 

1 adult BRPE flew to N (Bahia Salina del Sur); 18 adult 

BRPE and 2 young still in nesting area 

1 adult BAPE flew to south of cay and return to nesting 

area 

No response noted from BRPE colony 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

16 adult BRPE and 2 young still in nesting area; no 

response noted. 1 adult BRPE flapped wings 

17 adult BRPE and 2 young still sit motionless 

16 adult BRPE and 2 young sit motionless 

Same as above; 1 adult BRPE flapped wings 

Same as above 

17 adult BRPE and 2 young BRPE still in nesting area; 

1 adult BRPE flew over the cay and return 

Same as above 

Same as above 

No response noted from BRPE colony 

18 adult BRPE and 2 young BAPE sit motionless 

18 adult BRPE and 2 young BRPE sit motionless 

2 adult BRPE flew to south (foraging?); 1 adult BRPE 

flew over the cay, land in nesti!]_9.A£ea, _____ _ _ _ 



Table 4-4 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 28, 2001 

1148 

-lr 

1158 
1200 

1207 

-lr 

1216 

-lr 

1222 

-lr 

1230 
1231 

-lr 

1237 
1238 
1244 

1248 

~ 

1250 

1258 

-lr 

1301 

~ 

1302 

-i-

1308 

~ 

1310 

1317 

1319 

1322 

1328 

Military Activity 

Same as above 

::>ame as above 

Same as above 

Same as above 

Same as above 

Same as above 

No activity 

No activity 

No activity 

No activity 

(2) jets military approach - bombardmenr 

Same as above 

Same as above 

Same as above 

Same as above 

(2) jets approach - bombardment 

Same as above 

No activity 

No activity 

21 

ObseNat1ons 

18 adult BRPE and 2 young BRPE in nesting area: 1 
more adult BRPE still in middle of cay 

No response noted from BRPE colony 

Same as above 

Same as above 

Same as above 

Same as above 

1 adult BRPE arrive at nesting area; 16 more adult and 
2 young BAPE in nesting area: 3 adult BRPE flapped wings 

Same as above: 1 adult BRPE flew to N (foraging) 

1 adult BRPE flew over the cay and return at nesting 

area: 18 adult BRPE and 2 young sit motionless: 2 

adult BRPE preening and flapping wings 

No response noted from BRPE colony 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

2 adult BRPE flew over the cay and return at nesting 

2 young BRPE still in nesting area 

No response noted from BRPE colony 

Same as above 

16 adult BRPE and 2 young sit motionless 



Table 4-4 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 28, 2001 

Time M1hll!!:Y ACllVlty 

1329 Helo arrive/depart 
{-

1335 
1345 No activity 
{-

1400 Finish act1v1ty tor to~ _ 

Legend 

BRPE"' brown pelican 

----

22 

Obseivations 

No response noted from BRPE colony 

16 adult BRPE and 2 young BRPE srt motionless 1n 

nesting area 

Helo = helicopter 



Table 4-5 
Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 

Military Training Activities on June 29, 2001 

Time 

0600 

0610 

0620 

0624 

M1fitary Acti~ 

No activity 

No activity 

No activity 

No activity 

0630 Breakfast time 

~ 
0650 
0655 
0700 

0706 

0708 

0713 

0717 

0720 

0724 

0728 
0733 

0739 
0744 

0753 

No activity 

No actlvlty 

Survey helicopter at 1,000 feet ot shoreline 

No actlVlty 

No act1v1ty 

No act1v1ty 

Same as above 

Same as above 

Survey hehcopter at 300 yd 

No activity 

Same as above 

Military Helo arrive/depart of OP-1 

No activity 

Observations 

32 adult BRPE in nesting area (27 in NE comer and 5 

in W corner) 

2 adult BRPE flew over the cay from west corner and 

land in northeast corner: 29 adult BRPE in northeast 

comer and 3 1n west corner: 4 adult BRPE flapped wings 

in northeast corner 

29 adult BRPE in nesting area; 3 more adult BAPE in 

west corner ( 1 of them flew to NE corner-nasting area); 

1 adult BRPE flew from NE to east 

29 adult BRPE 1n NE corner: 1 adult BAPE in E corner 

and 2 adult BRPE In W corner; 1 adult BRPE flew to 

exercised over the cay 

6 adult BAPE fly to Bahia Salina del Sur (foraging) 

19 adult BRPE in nesting area (NE). 2 young BRPE 

1n nesting area and 2 adult BRPE 111 west corner, all 

BRPE sit motionless 

No major reaction/change in behavior noted 1n BRPE 

nesting area 

2 adult BRPE 1n nesting area were copulated, male 

flapped wings to keep balance 

22 adult BAPE and 2 young in nesting area; 2 adult 

BRPE fly over the cay from west corner to NE comer. 

just one land and other still flies over the cay: 1 adult 

BRPE stretched wings several minutes (exercising) 

BRPE colony sit motionless, no response noted from 

them 

2 adult BRPE preening; 1 adult flies short over the cay 

and land in nesting area 

Possibly are forming 3 or 5 breeding pairs. pass many 

time preening together 

No reaction/change in behavior noted 1n BRPE 

21 adult BAPE and 2 young in nesting area, sit 

motionless 

Same as above 

No change - same as above 

2 adult BRPE fly over the cay one lands in nesting area 

and ot11er mes to Bahia Salina del Sur (foraging); 2 adult 

_____ ______ B_R_P_E~f_la~p~p_ed_w_in~gs in nesting,_a_r_ea _ _ ____ _ 

23 



Table 4-5 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 29, 2001 

Time 

0803 

0813 

0819 

0822 

0828 

0837 

0844 

0849 

0857 

0900 

0903 

0905 

0912 

0916 

"' 0925 

0927 

0930 

0936 

0937 

0940 

0947 

0955 

1000 

1008 

Military Activity 

No activity 

No act1v1ty 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Range hot 

(2) Jets approach bombardment 

Bombardment (continual) 

(3) Jets approach - bombardment 

Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 

No act1v1ty 

No activity 

No acttv1ty 

No activity 

(2) Jets approach - bombardment 

---- -------

24 

Observations 

16 adult BRPE and 2 young BRPE in nesting area; 2 

adult flapped wings and preening at young; 1 adult 

BRPE flew to N (OP-1) but turn to E (Bahia Salina del 

Sur); 2 adult BRPE flew from SW to Bahia Salina del 

Sur; BRPE colony sit motionless 

2 adult BRPE flapped wings; 1 adult BRPE flew to east 

corner of cay: no reaction/change in behavior noted in 

BRPE colony 

2 adult BRPE mutual preening, BRPE colony sit 

motionless 

18 adult BRPE and 2 young (Brown plumage and white 

feather in neck) BRPE in nesting area, 1 adult BRPE in 

East corner and 1 adult BRPE in West corner of the 

cay, 1 adult BRPE return to nesting area; 23 BRPE in 

total In nesting area sit motionless 

1 adult BRPE dip bill In water (fishing) 

No reaction/change in behavior from BRPE colony 

Same as above 

Due the sunlight is possible counted 16 adult BRPE in 

nesting area 

2 adult BRPE flapped wings moving to iump inside the 

nesting area 

Same as above; 17 adult BRPE and 2 young BRPE 1n 

nesting area, sit motionless 

Same as above 

Same as above; 3 times 1ets drop bombs at 2,000 feet 

no reaction to noise by any pelicans; 1 adult BRPE flew 

from west comer to northeast (nesting area) of the cay 

No reaction/change in behavior from BRPE colony 

Same as above 

Same as above 

Same as above 

Alf BRPE sit mottonless 

18 adult BRPE sit motionless, 1 adult BRPE flew NE 

to N (Bahia Salina del Sur) 

Same as above 

16 adult BRPE sit motionless and 2 adult BRPE 

preening; 1 adult BRPE flew from south shoreline of 

OP-1 to nesting area 

No reaction/change in behavior noted in pelicans 



Table 4-5 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 29, 2001 

Time 

1015 
1020 
1022 

1029 
1032 
1036 

1039 

1042 

1049 

-!t 
1059 
1100 

,i, 
1102 

1103 

1105 

1108 

1113 

~ 
1123 

1124 

1128 

1132 

1135 

1141 

-!t 
1149 
1150 

-!t 

Mthtary Activity 

Bombardment (continues) 

Bombardment (continues) 
Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 
(3) Jets approach - bombardment 

Same as above 

Same as above 

Jets approach - bombardment 

(2) Je1s approach a: 1.soo to 13.000 feet 
bombardment 

Jets approach - bombardment 

Jets approach at 2.000 feet - bomoardment 

Sama as aoove 
Same as above 

No act1v1ty 

No acttVlty 
(2) Jets approach - bombardment 

Bombardment (commues) 
Bombardment (continues) 

No actMty 

1200 _hun_Eh-"-"-br;.;:e""a;;.;.k _______ _ 

25 

Observations 

No response noted from BRPE colony 

16 adult BRPE 1n nestJng area sit motionless 
No reaction/change noted 1n behavior: 3 adult BRPE 
flapped wings: 2 adult BRPE mutual preening 

No reaction to noise, sit motionless 

Same as above 
Same as above 

1 adult BAPE flew to rock In north of cay after return at 
nesting area 

No reaction/change noted 1n BRPE colony; 18 adult 
BRPE sit motionless 1n nesting area 

Same as above 

1 adult BRPE Illes to east on the Coccoloba shrubs 
looking fruits (probably) 

1 adul! BRPE return at nesting area from east comer of 
cay, 2 adult BAPE return from Bahia Salina del Sur to 

nesting area of cay 
No reaction/change to noise by any pelican 

Same as above 

3 adult BRPE return to nesting area from east of cay 

17 adult BRPE sit motionless 1n nesting area; 2 adult 
BRPE flew to east over the water (foraging ?) 

No reactton/change noted by any pelican 

Same as above 

Same as above 

Same as above 

Adult BRPE sit mo11onless 



Table 4-5 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 29, 2001 

Time 

1230 

~ 

1245 

1248 

1300 

~ 

1310 
1312 

~ 

1320 

1323 

1330 

~ 
1350 

~ 

1354 

1355 

~ 
1408 
1409 

1420 

~ 
1436 

1438 

~ 
1445 

1446 

Military Activity 

No activity 

No act1v1ty 

No activity 

Same as above 

Same as above 

No activity 

Break 

No activity 

Same as above 

No activity 

Same as above 

Same as above 

26 

ObseNations 

19 adult BRPE in nesting area; 2 adult BRPE flapped 
wings (exercising ?) 

18 adult BRPE in nesting area; 2 young BRPE return 

from south of cay to nesting area ; 1 adult BRPE flew 

over the cay to southeast; 2 adult BRPE flapped wings 

1 adult BRPE return o nesting area from NE; in total 21 
BRPE {19 adult and 2 young) in nesting area 

1 adult BRPE return from west nesting area; in total 22 
BRPE (20 adult and 2 young) in nesting area; 2 adult 

BRPE flapped wings (exercising) 

Same as above; 3 adult BRPE flapped wings; 1 adult 

BRPE flew over the cay to return at nesting area; 1 

adult BRPE preening; no major reaction/change 1n 

behavior by any pelican 

19 adult BRPE in nesting area; 1 adult BRPE flew to N 
(Bahia Salina del Sur); 2 young BRPE flapped wings 1n 

nesting area 

BRPE colony sit motionless ( 19 adult BRPE and 2 

Young BRPE in nesting area) 

2 adult BRPE fly over the cay and land in east corner; 

17 adult BRPE and 2 young BRPE 1n nesting area. 

2 adult BRPE sit motionless in east comer of cay; 2 

adult BRPE preening in nesting area 

No reaction/change in behavior by any pelican 

20 adult BRPE and 2 young BRPE 1n nesting area sit 

motionless 

Same as above; 2 adult BRPE were fought by territorial 

and females 



Table 4-5 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 29, 2001 

Time 

1450 

-lt 
1500 

1503 

1505 

-lt 
1512 

1513 

1518 

1523 

1529 

1533 

t 
1540 

1541 

t 
1554 

1555 

1557 

1605 

1610 

1616 

1618 

1620 

1621 

1625 

1626 

1628 

Military Activity 

Same as above 

Same as above 

(2) Jets approach at < 1,500 feet - bombardment 

Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 

Submarine sailing to east; helo arnve/depart OP-1 

No act1v1ty 

(2) Jets approach - bombardment 

Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 

Bombardment (continues) 

Helo arrive at OP-1 

Jets approach; helo depart; 

Bombardment (continues) 

Jets approach - bombardment 

Bombardment (continues) 

27 

ObseNations 

2 adult BRPE flew over the cay. one lands in nesting 
and other flew to N (Bahia Salina del Sur); 21 adult 

BRPE and 2 young BRPE in nesting area 

2 adult BRPE copulated; BRPE no mejor reactions 

2 adult BRPE flapped wings, 1 adult BRPE 1ump to 
move in nesting area; rest quietly/motionless 

No reaction/change in behavior from pelicans 

Same as above 

Same as above; 21 adult BRPE and 2 young BRPE 

in nesting area; 2 adult BRPE flapped wings 

1 adult BRPE return to nesting area before the approach; 

22 adult BRPE and 2 young BRPE in nesting area, 

several pelicans flapped wings (exercising ?) 

No response noted by any pelican 

Same as above 

1 adult BRPE return to cay from south (foraging) 

1 adult BRPE flapping wings to exercise; 1 adult BRPE 

return to cay from Bahia Salina del Sur; 25 adult BRPE 

and 2 young BRPE in nestrng area, 2 adult BRPE 

flapped wings slowly to refresh 

1 adult BRPE flew over the cay and return to copulate; 

no reaction noted to noise by any pelicans 

No reaction/change in behavior from pelicans 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

1 adult BRPE flew over the cay; 22 adult BRPE and 2 

young BRPE in nesting area~-'q'""u-'ie""""tl...._y ____ _ 



Table 4-5 (Cont'd) 

Behavioral Observations of the Cayo Conejo Brown Pelican Colony from OP-1 during Joint 
Military Training Activities on June 29, 2001 

Time Military Activity 

1630 No activity 
{t 

1645 
1646 (2) Jets approach • bombardment 

1649 Bombardment (continues) 

1651 Bombardment (continues) 

1653 Bombardment (continues) 

1656 Bombardment (continues) 

1701 Bombardment (continues) 

1703 Bombardment (continues) 

1705 Bombardment (continues) 

1706 Bombardment (continues) 

1710 No activity 

1715 No activity 

1721 (2) Jets approach bombardment 

1727 Bombardment (continues) 

1733 Bombardment (continues) 

1737 Bombardment (continues) 

1741 Bombardment (continues) 

1742 Bombardment (continues) 

1745 Bombardment (continues) 

1750 Bombardment (continues) 

1752 Bombardment (continues) 

1754 Bombardment (continues) 

1800 Dayhght activity ends 

Legend 

BAPE = brown pelican 

28 

Observations 

23 adult BRPE and 2 young BAPE In nesting area sit 

motionless 

No reaction/change in behavior by pelicans 

Same as above 

Same as above 

Same as above 

2 adult BRPE flapped wings (exercising) before and 

after the jets flew 

No response noted from BRPE observed 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

Same as above 

No response noted from BRPE observed 

No response noted from BRPE observed 

Same as above; 22 adult BRPE and 2 young 1n nesting 

area 

Same as above 

Same as above 

Same as abOve 

Helo = helicopter 



adults present at this locale on the cay were considered to be post-breeding adults. No foraging adults 
were observed around the cay. 

The majority of adult pelicans sat motionless during the early morning hours of June 26, 2001. Several 
adults flew out of the nesting area above the cay then returned to the nesting area. Four or five adults sat 
still or walked between the nesting groups on the area. Several adults flew away from the cay or to the 
north toward Bahia Salinas del Sur. These individuals were probably going out to forage. No adults 
returning to the cay were observed feeding the young. 

On June 27, 2001, most adult brown pelicans in the colony sat motionless. Several adults returned and 
landed on the northeast corner of the cay. A total of 18 adults were counted on the northeast corner of the 
cay. Two young pelicans were observed on the northeast corner of the cay. The adults present at this cay 
locale were considered post-breeding adults. Two pairs of adults copulated several times. Several adults 
flew to SW and SE to foraging probably. 

On June 28, 2001, most adult brown pelicans in the colony sat motionless. A total of 23 adults were 
counted on the northeast (NE) corner of the cay. Two young pelicans were observed on the NE corner of 
the cay and both sat motionless. Several adults flew close to the cay for possible foraging. 

The majority of adult pelicans sat motionless during the early morning hours of June 29, 2001. A total of 
32 adults were counted on the NE corner and west (W) side of the cay. Two adults copulated several 
times during the afternoon. Several adults flew out of the nesting area over the cay and return to the 
nesting area. Several adults flew away from the cay to north toward Bahia Salinas del Sur to forage and 
roost. 

4.2. 1.2 During Military Training Activities 

On June 25, 2001, most adults sat virtually motionless as helicopters flew to and from OP-1. Similar 
responses were observed later in the afternoon when military jet aircraft conducted A TG bombing runs. 
During the ATG bombing to LIA, several adults flew away from the nesting area then returned to the 
same spot. It is unknown whether this behavior was a result of the training activity or a normal behavior. 
One adult flew away from the nesting area to the north toward Bahia Salinas del Sur during the training 
activity. It is thought that these individuals were probably leaving the cay to forage or roost. Several adults 
flapped wings during the training but it is unknown whether this behavior was a result of the training 
activity or a normal behavior. 

Most adults sat motionless during training activities on June 26, 2001. The adults would occasionally 
preen and interact with other pelicans arriving from foraging. Two adults jumped to move into the group or 
get close to others, probably mutual preening. Most adults flapped wings to refresh or exercise. No 
noticeable change or reaction to noise occurred during the training. 

Most adults sat motionless during training activities on June 27, 2001. The adults would occasionally 
preen and interact with other pelicans arriving from foraging. Several adults flew away from the nesting 
area then flew back and landed in the same spot. The adults would occasionally preen and interact with 
the pelicans returning from foraging. A few adults walked to join with a group or get close to one another. 
A pair of adults copulated during the exercise maneuvers. Two adults close to each other began to fight 
and mark their territory. Three pairs of adults were observed mutual preening. Most adults flapped wings 
to refresh or exercise. 

On June 28, 2001 , most adults sat motionless as helicopters flew to and from OP-1. Similar responses 
were observed when military jets conducted ATG bombing runs. During the ATG bombing of the LIA, 
several adults flew out of the nesting area then returned to the same spot. It is unknown whether this 
behavior was a startle response to the training activity or a normal behavior. During the training 
maneuvers, one adult flew from the nesting area north toward Bahia Salina del Sur. It is thought that 
these individuals were leaving the cay to forage or roost. Several adults flapped their wings during the 
maneuvers. 
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On June 29, 2001, most adults sat motionless as helicopters flew to and from OP-1. No responses were 
observed when military jets conducted A TG bombing runs. During the LIA A TG bombing runs, several 
adults flew from the nesting area and then returned to the same spot. The adults would occasionally 
preen and interact with other pelicans on nesting area. Adults were observed copulating for several 
minutes during training maneuvers. One adult flew out of the nesting area north toward Bahia Salina del 
Sur during the training activity. It is thought that these individuals were leaving the cay to forage or roost. 
Several adults flapped their wings during the maneuvers. 

4.3.1 Juvenile Brown Pelicans 

4.3. 1 1 Prior to Training Activities 

Juvenile brown pelicans were only slightly more active than adults. Juveniles occasionally flapped their 
wings. However, the majority of time was spent sitting and/or standing motionless. On June 26, 2001, a 
juvenile, using his bill, called an adult for attention. 

4.3.1.2 During Military Training Activities 

On June 25, 2001 and June 26, 2001, juveniles responded to the initial bombardment by flapping their 
wings. It is unknown If this is a response to noise associated with the training or a natural behavior 
(exercising/strengthening wing muscles}. However, since this behavior also occurred prior to the training 
activity (see Section 4.2.3), it is postulated that most wing flapping is probably a natural behavior for 
young and juvenile pelicans. 

Juveniles occasionally flapped their wings during training activities on June 27, 2001 and on June 28, 
2001 . As previously stated, wing flapping is more likely to be a natural bel1avior. Sitting and standing were 
the most common behaviors. 

5.0 SUMMARY OF BEHAVIORAL OBSERVATIONS 

The USFWS requested that the survey and resulting report provide specific information on survey 
methodology and the answer to the questions stated in Section 1.2 of the document. Specific information 
on survey methodology. equipment. and duration has been previously provided in Section 2.0 and 
Section 4.0 of this report. The answers to behavioral questions posed by the USFWS are summarized 
below 

5.1 ADULTS 

Adult brown pelicans on Cayo Conejo generally remained motionless during all three types of training 
activities and noise related events (launch to shore bombardment, helicopter flights, and ATG 
bombardment by military jets). Although it is unknown, whether several observed behaviors were 
responses to noise levels or normal activities (see Section 4.2.1.2}, it appeared that most adults were 
involved in normal behavioral activities (preening, foraging and roosting). Adults rarely foraged in 
nearshore waters of the cay. Most adults flew east or north of the cay to forage. In summary, there were 
no obvious startle responses exhibited simultaneously by the entire colony. The possibility exists that 
adult brown pelicans may be habituated to noise levels associated with military training activities that 
have occurred over many years on the eastern end of Vieques Island, Puerto Rico. 

5.2 YOUNG/JUVENILES 

Two juvenile pelicans responded to noise at the onset of the training exercise on June 25, 2001 by 
flapping their wings. The frequency of wing flapping decreased and within one to two minutes very little 
wing flapping was observed. Juvenile and young brown pelicans did not repeat this initial startle response 
on the morning of June 26, 2001, June 27, 2001 and June 28, 2001. Occasional wing flapping occurred 
throughout the training exercise, and as previously discussed in Section 4.2.2.2, is thought to be a normal 
behavior to exercise/strengthen wing muscles. 
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5.3 Summary of Potential Effects 

Based on the observations during the five days of the training maneuvers, it appears that the joint training 
activities did not disturb adult Brown pelicans. Some young Brown pelicans did exhibit a startle response 
to noise during the initiation of the training activity. However, the response was very short (i.e., 1-2 
minutes) and was limited to the initiation of training. After the initial startle response, young brown 
pelicans did not appear to be disturbed by the military training activities on June 25-29, 2001 . There was 
no general startle response exhibited by the entire colony that would cause abandonment of the 
nesting/resting/breeding area on Cayo Conejo. 
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APPENDIX A 

WEA THEA DAT A 



WEATHER DATA 

WIND (m~h} 
DATE TIME TEMP. (°F) CLOUD COVER AVG. MAX. 

June 25 1200 104.6 0% 4.6 6.1 
1300 110.0 5% 1.3 6.8 
1400 103.6 15% 3.5 8.0 
1500 96.7 20% 1.5 3.6 
1600 85.2 10% 1. 1 2.3 
1700 83.1 10% 1.6 4.5 
1800 80.0 15% 1.8 6.4 

June 26 0700 82.1 30% 2.6 8.6 
0800 86.2 40% 3.5 6.4 
0900 93.7 40% 1.2 9.8 
1000 92.1 30% 1.1 6.1 
1100 99.3 40% 4.8 9.3 
1200 105.7 50% 0.8 2.4 
1300 108.2 30% 0.8 3.1 
1400 101.0 20% 2.6 6.3 
1500 94.8 20% 1.5 7.7 
1600 86.1 10% 1.6 4.3 
1700 80.0 10% 2.7 6.8 

June 27 0700 81.2 10% 1.2 1.4 
0800 82.0 20% 1 4 1.5 
0900 88 1 20% 1.2 1.8 
1000 86.0 30% 2.1 3.9 
1100 92.0 20% 2.4 3.8 
1200 106.8 10% 0 0 
1300 95 8 10% 0 0 
1400 84.8 10% 0 0 

June 28 0600 78.4 10% 1.2 1.6 
0700 79.1 10% 1.4 1.9 
0800 80.0 30% 1.5 2.0 
0900 85.6 20% 2.3 3.6 
1000 90.8 10% 3.2 8.0 
1100 104.0 10% 4.0 5.0 
1200 102.0 10% 4.6 14.0 
1300 110.1 10% 4.1 5.8 
1400 108.0 10% 3.8 6.0 

June 29 0600 76.0 10% 8.0 12.0 
0700 80.2 20% 6.5 16.1 
0800 84.0 20% 7.1 14.8 
0900 93.2 10% 5.3 8.2 
1000 106.5 20% 4.0 6.5 
1100 111.8 30% 3.3 7.1 
1200 118.0 20% 3.0 6.4 
1300 119.4 10% 2.8 4.3 
1400 120.2 10% 1.0 2.8 
1500 113.0 10% 2.0 3.1 
1600 109.3 10% 4.4 5.6 
1700 98.8 40% 2.3 3.2 
1800 96.4 30% 1.1 1.8 
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APPENDIX G 
VIEQUES NEOTROPICAL BIRD SURVEY METHODOLOGY 

Introduction 
A one-year neotropical migratory bird-monitoring program was recommended as one of the tasks to be 
conducted tor the preparation the Biological Assessment of Navy Training Activities on Vieques Island, 
Puerto Rico (Figure1) The monitoring program was needed to determine neotropical migratory and 
wintering birds use on the LIA and EMA A secondary goal of the monitoring program was to determine 
resident bird occurrence and relative abundance and determine potential impacts to resident bird 
populations in the EMA and LIA from Navy training activities. 

Development of the Monitoring Program 
The development of the monitoring program for Vieques Island was based on MManaging and Monitoring 
Birds Using Point Counts: Standards and Applications" (Ralph et al. 1995). 

The primary intent of the monitoring project was to compare neotropical bird occurrence and relative 
abundance by habitat type between the Eastern Maneuver Area (EMA) and the Live Impact Area (LIA) 
(see Figure 1 ). 

Habitat-specific point counts were used for monitonng. Weather permitting, a single 10-minute point count 
was conducted on three consecutive days per month in each major habitat type that occurs in both the 
EMA and LIA. The EMA and LIA count was completed on the same day. Monthly surveys were scheduled 
from August 2000 through August 2001, around the training activities). 

The monitoring provided initial baseline data on use of specific habitat types by neotropical and resident 
bird species. This data will assist biologists in evaluating avian impacts for the Biological Assessment. 
The success of the initial year of surveys cannot be determined until the survey results are analyzed. 
Survey data will be analyzed starting September 2001 

Selection of Point Count Locations 
Recommendations made by Ralph et al. (1995) were reviewed and considered during the point count 
selection process Avian biologists completed a two-day reconnaissance trip in June 2000 to identify 
habilat types present in the EMA and LIA and tentatively select point count stations. Four habitat types 
were identified· forest scrub, evergreen scrub, thick-thorn scrub, and mangrove forest. Three road point 
count stations were tentatively selected for forest scrub. evergreen scrub. and thick-thorn scrub habitats 
in both the EMA and LIA. Only two road accessible mangrove forest point count stations were found in 
both the EMA and LIA. On July 29, 2000, two avian biologists completed the selection of the point count 
locations and numbered each of the stations (see Figure 1 ;Table 1 ). All road point count station locations 
were randomly selected by the avian biologists and are at least 250 meters apart. Mangrove point 
stations were initially placed in marginal edge habitat because road access to other mangrove habitats 
was not available. Three of the four mangrove point count stations were on or very near the edge of other 
habitat types and were very disturbed. These point count stations (LIA 1. EMA 6, EMA 10} were 
eliminated from the survey during the first two months of the project 

Survey Methodology 
The avian biologist initiated all point counts at or near sunrise. Surveys were initiated on August 01 and 
August 02, 2000. Point counts were scheduled on three consecutive days each month from September 
2000 through August 2001 . On Day 1, the first point count was initiated at EMA 12. The point count 
survey was completed in the following sequence (EMA 11, EMA 5. EMA 7, EMA 8, EMA 9, EMA 4, EMA 
1, EMA 2, EMA 3, LIA 2, LIA 3, LIA 4, LIA 7, LIA 9, LIA 10, LIA 8, LIA 6. LIA 5). On Day 2, the count 
sequence was reversed; the count began at LIA 5 and was completed at EMA 12. The count sequence 
on Day 3 was identical to Day 1 



Table1 
a 1ta H b. tT ype at E h P L ac oint . th EMA d LIA ocat1on in e an 

EMA LIA 
Point Number Habitat Tvoe Point Number Habitat Type 
EMA 1 Forest Scrub LIA 11 Mangrove Forest 
EMA2 Forest Scrub LIA2 Forest Scrub 
EMA3 Scrub LIA 3 Forest Scrub 
EMA4 Thick-thorn Scrub LIA4 Thick-thorn Scrub 
EMAS Thick-thorn Scrub LIA 5 Thick-thorn Scrub 
EMA6 ' Manarove Forest LIA6 Thick-thorn Scrub 
EMA 7 Evergreen Scrub LIA 7 Evergreen Scrub 
EMA8 Evergreen Scrub LIA 8 Forest Scrub 
EMA9 Everareen Scrub LIA 9 Evergreen Scrub 
EMA 10 1 Mangrove Forest LIA 10 Evergreen Scrub 
EMA 11 Thick-thorn Scrub 
EMA 12 Mangrove Forest 

Eliminated from the survey 

At each point count station, an avian biologist conducted a 10-minute unlimited distance point count. An 
experienced Puerto Rican avian biologist (Manuel Figueroa-Pagan) conducted all of the surveys. The 
biologist recorded: the habitat code for each point (EVSC-evergreen scrub, FOSC-forest scrub, THSC. 
thick-thorn scrub, MANG-mangrove); start time; the species code of all heard or observed birds: the 
behavior of the bird (HV-heard and visual, SG-singing, V-visual, SGV-singing and visual , T-territonal 
dispute, N-nest defense, F-foraging), the time period in which the bird was observed (1 = 0 to 3 min., 2 = 
3 to 5 minutes, 3 = 5 to 10 minutes), point space (1 = 0 to 5 m, 2 = 5-10m, 3 = 10-20m, 4 = 20-40m, 5 = 
greater than 40m), and the sex (F-female, m-male, U-unknown). In addition, any bird flushed within 50 m 
of the point by the approach of the observer's vehicle was counted. Birds in flight over a point were 
counted. 

Surveys were conducted when rain was falling, under foggy conditions, or wtien the wind speed interfered 
with the observer's ability to detect bird songs. Surveys were not conducted in June 2001 because of a 
long-term Navy training exercise. Single survey days were missed in October 2000 and April 2001 
because of??? (talk to Manuel; missing data on the tables he sent to Paula}. 

Data Analysis 
Relative abundance data was compiled by species for each major habitat type in the EMA and LIA. 
EXCEL tables were set up to compare the average monthly relative abundance of neotropical and 
resident bird species observed during the surveys. Preliminary raw data tables are presented in Appendix 
G. Data analysis will be completed in late 2001 . 

Literature Cited 
Ralph, C.J. , Sauer, J.R. , Droege, S., editors. 1995 Monitoring Bird Populations by Point Counts. Gen. 
Tech Rep. PSW-GTR-149. Pacific Southwest Research Station. Forest Service. U.S. Department of 
Agriculture, California. 187 p. 
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Bird Species Ayg. 01, 2000 Aug. Q2, 2000 

ST1 ST2 ST3 Toal ST1 ST2 ST3 Total 
A00.11lFIS VtartJl!!r 3 2 1 6 1 1 2 

''"" 11;.ll ~·i!i• "<# I 1 0 
Ra•~11 2 1 3 3 3 

El~ti?..")j G<a5:0-•• 1 2 2 2 I 3 
Clrl!»=>.J'l E .~ .. 0 2 2 
Corl\'l\Oll 13rtrJ~ 4 4 1 4 5 
i,rt!Slll Ahtilli!lul (ir;i, li:: 2 3 5 2 1 5 8 
. j,ray r.10Qbir1 0 I 4 3 8 
tii'l!0'1 I lfll()i i !.+tr.mo .Jo~ 0 I 1 
l~aj~~tU , 1 0 
¥..J'"91t'0tl C\C.•OO 2 2 1 1 

lklnn~C<Ml 0 4 4 
1w1•1 l4:al Emer..Vt1 1 1 0 
P.uuf11l R..:a1 fl)C!Jll.1111 2 4 6 1 2 3 
PWtt:: Rari Wooap!Vet 1 1 0 
ll1111ly 0.16il CJo',1) 0 0 
fitll!lyCo.I~ 1 1 1 1 
,\ll1jfll (ltJ .. l«J P91c11 I 1 0 
w1·11e o;n~ !X.!l' 0 0 
Y••I._,. t•.J.'fkl 0 1 1 
lti!i.iJt"..11 Oo'ril 3 5 8 3 2 5 
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l«;11toe-i1 M:it•1ngb"C 1 , 
11~11<1 Htr.1!<1 ilNO 'lt'~IJO 0 1 

PwiaR..;111 ·~ I 1 1 2 
Woo~ ltl'IAh 0 
Sh¥ry (";owtild 0 
1'1tlo19-w•llg'i!J (;ov9 0 1 
Zena.=a Dc'.e 4 1 5 4 3 1 

Total 
5 
0 
1 

1 

1 
7 

2 
4 

8 
0 
0 
0 
I 

3 
0 
0 
I 

8 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA - SEPTEMBER 2000 

S!J!, 14, 2000 ~ Seg, 12, 2000 
ST1 ST2 ST3 Total ST2 ST3 ST8 

2 2 1 5 6.33333 1 

0 0 
1 1 2 4 2.66667 3 3 1 

2 2 .4 2 1 

3 2 5 2 
2 1 3 4 6e667 1 

1 2 3 6 3 
0 133333 

2 3 1 s 6.33333 3 3 
1 1 0.66667 

0 066667 

3 3 1.33333 1 
0 033333 
0 1.33333 

2 2 0.66667 
0 0 
0 033333 

2 1 1 4 566667 2 

LIA 
~. 13, 2000 ~·2· 14, 2000 ~ 

Total ST2 ST3 ST8 Tot.al ST2 ST3 STS Total 
1 1 1 1 2 3 16667 
0 1 1 0 03333 
7 2 3 2 7 3 4 2 9 7.6667 

1 2 5 2 9 2 3 5 5 
0 0 0 0 
1 1 1 2 0 1 
3 4 4 4 1 5 4 
0 0 0 0 
6 2 2 1 1 2 33333 
0 0 0 0 
0 1 1 0 03333 
I 0 0 0.3333 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 1 1 03333 
0 0 0 0 
2 1 1 2 1 1 16667 



EMA 
Bird Species §!l!.1i.~ S!!J!.13,~ 

517 STI ST9 Tobi ST7 sn ST9 

Antillean aesle<I Mll'llngbiro 1 , 1 

Adel.1-des Warblet 1 , 1 

~ 3 1 1 6 3 1 
Blac• !JCed Grassq•Jll ~ ? 1 7 '2 , 
Canbbean Elaeoia 1 1 2 1 1 1 

Common Groolld·Oove 1 ' 3 
Glay l'.ingl)old 2 , 3 1 
Mangr011e CIP:koo 0 

Northern Mock1ngb11d 0 1 
PRPE 0 
P11e110 Rican WOOdpec~et I 1 

Wtute·crowned P19eon 0 
YellowWartller 0 I 

Zenaida Dove !> 4 9 1 1 

Total 
1 

1 
4 

3 
3 
0 
1 

0 
1 

0 
0 
0 
1 

2 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA - SEPTEMBER 2000 

§!2, 14 ~ ~ Seo.1i.~ 
sn sra STI Total ST7 ST9 ST10 

1 1 1 1 

1 1 1 2 1 
1 1 2 ~ 2 1 2 

0 33333 1 I 1 

1 1 2 2 I I 

1 1 13333 
1 2 1 4 16667 1 1 1 

0 0 
0 03333 

2 2 06567 
I 1 06667 1 

0 0 
0 03333 

1 2 1 4 5 1 

LIA 

§!Q 1},~ §!1!. ]4, 2000 .~ 
Tobi ST7 STt ST10 TOI.II Sl7 ST9 ST10 Total 

1 0 1 1 0 !i667 

3 2 2 1 3 1 5 33ll3 
5 I I 2 ' 2 2 , 5 'ii667 
3 3 I 4 3 3 33333 
4 2 1 2 5 I I 1 3 4 

0 1 ' 3 1 2 3 2 
3 4 4 I 3 4 36667 

0 1 I 0 0.3333 
0 0 0 0 
0 0 0 0 
1 2 2 1 1 13333 

0 1 1 0 03333 
0 0 0 0 
1 2 2 1 I 1 3333 



EMA 
Bird Species Oct. 12, 20QO Oct 13, 2000 

ST1 ST2 ST3 Toi.ti ST1 ST2 ST3 Total 
J\il¢JIOO ~ 'I• c11t:lf:1 2 3 5 2 1 2 5 
BIJr~1ll 5 3 3 11 5 3 1 9 
Bio .I l<i::f.<.l Glat.11:1 .. •l 2 2 4 2 2 
t;!l.l:)l°(ll .• \1~1 0 2 2 
613d i.t..:><r;ltid Yilto 0 1 1 
CJr.()00~~111 1 1 2 ·1 0 
C.n:Lbian !.IJrtri J 3 0 
c.a-, .. s •. sll:>a< 2 2 0 
( !•ffl"M ~l~i 00•\I 2 2 1 5 1 2 2 5 
Gn.>Jla- <\r.lf[ean <R:;1.le 1 1 2 2 
Gr·Jy t 1r;Jr~rd 5 3 5 13 3 1 4 
~-llrooa:! 1Aib 0 0 

··~ 0 0 
M~weCut.'«1 0 1 1 

t llllt1100! f.llX~lr1Ql.<t\l 0 1 1 
"'•··~ Rcai1 fl'1C1Jll:ll1~ 0 2 1 , d 

P\iertQ Roun l.L:1"11<l .1cr.oo 2 2 0 
ki.IErlo h>C3fl \'1'!lr~I ~ 0 1 1 
"'n~IKI •'1\li5! 1 , 0 

'"'""' ·•·•JQ.-.1 ()c>.') I , 2 0 
~ef!JW \~lFtli?• , I 2 0 
!~~ 0 2 2 4 

VfEQUES NEOTROPICAL BIRO SURVEY 
RAW DATA· OCTOBER 2000 

Oate ~ 
ST1 ST2 ST3 Toi.ti ST2 

5 
No data 10 2 

3 2 
1 

05 
2 

1.5 
1 

5 
1.5 
85 2 

0 
a 1 

0.5 
0.5 

2 
1 

05 
05 

1 

1 1 

2 

Oct 12, 2000 
ST3 STB ToW 

2 2 
2 I 5 
5 7 

0 
1 1 

1 1 2 
0 
0 

1 1 

0 
1 3 6 

0 
1 

1 1 

2 2 
0 
0 
0 
0 

1 1 

2 I 4 

1 1 

LIA 

Oct 1}, 2000 Q!1t ~ 
ST2 ST3 ST8 Total ST2 ST3 ST8 Total 

1 1 15 
1 1 3 5 No data 5 

4 4 5.5 
1 1 2 1 

0 05 
0 1 

0 0 
0 0 
0 05 
0 0 

1 1 1 3 4.5 
1 1 05 

0 05 
0 05 

1 1 2 2 
1 1 0.5 

0 0 
0 0 
0 0 
0 05 

1 1 2.5 
0 05 



EMA 
BirdSpeclea O!!t, 12, 2000 Og, 1~, 2000 

ST4 ST5 ST11 Toll! ST4 ST5 ST11 Total 
Adelaide's Walbler 2 1 3 2 2 4 

Amencan Kestral 2 2 1 1 

Bananaqwl 3 , 5 9 4 4 3 11 

Black faced Grassqutt 1 1 2 3 1 6 
Canbbean Elaen1a 2 1 3 1 3 4 

Gray Kingbird 3 2 1 s 5 3 2 10 
Green·lhroated Canb 0 0 
Peanv-eyed Thrasher 0 I 2 3 
Puerto Rican Flyca:cher 0 2 2 
Puerto Rican WOOClpecker 0 0 
Yellow Wast>ler 1 1 1 1 

Zenaida Dove 0 1 1 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA -OCTOBER 2000 

Dile 
~ 

Ocl 12, 22!)0 
ST4 STS STU Total ST4 ST5 ST6 

3.5 1 2 
Nodala 15 

10 1 2 3 
35 3 4 
3.5 1 2 1 

8 1 4 2 
0 3 

15 
1 
0 1 
1 2 

05 

Total 

3 
0 
6 
7 
4 
7 
3 
0 
0 

' 2 
0 

LIA 
Q£!. 1~, 2000 !™! ~ ST4 STS ST6 Total ST4 ST5 ST11 Total 

2 2 25 
0 No data 0 , 1 35 
0 35 
0 2 

3 1 3 7 7 
0 1 5 

0 0 
1 ' 05 

0 05 
0 1 , 1 05 



Bird Species Nov. 15, 2000 
ST4 ST5 ST11 Total ST4 

Anlillean c~ted hummingbird 0 
Adela1de·s Warbler 3 1 I 5 1 
American Kestrel 0 
Bananaquil 3 2 1 6 2 
Black-faced Grassquit 2 2 4 
Catlbbean Etaen1a 1 1 

Common Ground-Dove 1 1 

Gray Kmgb1rd 1 1 1 3 1 
Mangrove Cuckoo 1 1 
Nonhem Mockingbird 0 
Pearly-eyed Tl'lrasher 0 
Puerto Rican Woodpecker 0 
Yellow Warbler 0 

Zenaida Dove 0 

EMA 
Nov. 16, 20Q2 

STS ST11 Total 

0 
1 2 

0 
2 4 

1 1 
0 
0 

1 2 
0 
0 
0 
0 
0 

1 1 

VEIQUES NEOTROPICAL BIRD SURVEY 
RAW DATA - NOVEMBER 2000 

Nov. 17, iooo 
~ 

ST4 ST5 ST11 Total ST4 

0 0 
3 4 1 8 5 

0 0 
1 J 4 4.6667 

1 1 2 23333 1 

2 1 3 6 23333 3 
0 0.3333 

2 1 2 5 33333 J 
1 I 2 1 

2 2 0.6667 
1 1 0.3333 
2 2 0.6667 

0 0 
1 1 0.6667 

LIA 
~QV. 15, 2000 Nov. 16, 2000 Nov. 17, 2000 

~ ST5 ST6 Total ST4 ST5 ST6 Total ST4 ST5 ST11 Total 

0 1 1 0 03333 
2 2 1 2 3 0 16667 

0 1 1 0 03333 
1 1 2 1 1 2 4 1 2 J 3 

1 1 1 0 0.6667 
1 4 2 1 1 4 1 2 3 36667 

1 1 0 1 1 06667 
1 2 6 2 2 2 6 2 2 2 6 6 

0 0 0 0 
0 0 1 1 0.3333 
0 0 0 0 
0 0 1 I 0.3333 
0 0 1 1 03333 
0 1 1 0 03333 



Bird Species Nov. 15, ~!!QO 
ST1 ST2 STl Total ST1 

Antillean Crested Hummingbird 0 
Adeta1de·s Warbler 1 1 2 
Bananaquit 2 1 2 5 1 

Black-faced Grassqu1t 1 1 
Blackpoll Warb1er 1 1 
CaJibbean Elaen1a 2 2 1 
Common Ground-Dove 0 
Gray Kingbird 3 1 1 5 5 
Mangrove Cuckoo 0 1 
Northern Mock111gb1rd 0 
Puerto R1ean Lizard-Cuckoo 0 
Yellow-rumped Wafb!er 0 
Yellow Warbler 0 
Zenatca Dove 0 

EMA 
Nov. 16, 2000 
ST2 ST3 Total 

1 1 
1 2 3 
2 1 4 

3 3 
0 

1 2 4 

1 1 

1 1 7 

1 2 
0 
0 
0 
0 

0 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA - NOVEMBER 2000 

Nov, 17, 200Q ~ 
ST1 ST2 ST3 Total ST2 

1 1 06667 
2 2 4 3 1 
1 1 1 3 4 3 

0 13333 2 
2 2 1 

1 1 2.3333 

2 2 4 16667 
2 3 5 5.6667 1 

0 06667 
2 2 06667 

1 1 2 06667 
0 0 
0 0 
0 0 

LIA 
Nov. 15, 2!!.QQ ~.16,2000 f:!ov. 17, 2000 ~ 
ST3 ST8 Total ST2 ST3 ST8 Total ST2 ST3 ST8 Total 

0 0 0 0 
1 1 1 0 06667 

3 6 3 2 4 9 2 3 1 6 7 

2 4 4 0 2 
0 0 0 0 

1 1 2 2 0 1 
0 0 0 0 

2 1 4 1 3 2 6 4 1 3 8 6 
0 1 1 0 03333 
0 0 1 1 03333 
0 0 0 0 
0 0 1 1 03333 

1 t 1 , 7 , 3 16667 
1 1 1 1 2 ~ 4 2 



EMA 
BlrdSptdet Q!WL..20.00 Dec. 20, 2000 

ST4 SU ST11 Total Sf.4 ST5 sm 
Aoela>de's Wartller I I 2 2 3 2 
Banaoaquil 1 1 I 3 3 1 '2 

Balcldaced Grassquil 0 2 
Carib«!an Elaensa 2 1 3 1 1 , 
Common Glwnd-Oov!: 0 
Gray KIOQbord 1 , 2 4 2 3 
Mi111giove Cuclloo 0 I 

Northern "1-ock•ngbird 1 , 1 
Puerto RIC"'1 Tody 0 , 
Puello Rican Woodpecker 0 
Red-la\I Hawk 1 1 
Smoo1h-b1lled Ant 0 
Zenaida Dove 1 1 2 2 

TIQI 
7 

6 
2 
3 

0 

9 , , 
' 0 
0 
0 
4 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA · DECEMBER 2000 

Q!c.~ 
~ 

Dec. 1~. 2000 
Sl4 sn ST11 Tota ST4 STS ST6 

1 1 3.3333 
1 2 3 4 1 I 

'J 2 13333 

0 2 3 2 
0 0 2 

2 2 4 ~ 2 1 
0 0 3333 

0 06667 2 
0 03333 

1 1 03333 
0 0 3333 
0 0 4 

0 16667 I 

LIA 

Dec, ~~. 2000 Dtc. 21. 2000 
~ 

ToUI ST4 ST5 ST8 Toal ST4 ST5 ST11 Total 

2 2 0 0 0&567 
2 2 2 4 ? t 1 4 33333 

2 2 0 l 1 1 

4 9 , 1 2 1 t 2 4 5 
2 0 0 0.5667 

2 5 1 'J 3 , 1 1 3 3 6667 

0 0 0 0 
2 1 1 2 2 , 6667 

0 0 1 , 0 3333 
0 0 0 0 
0 0 0 0 
4 0 3 3 23333 
1 1 1 , 1 1 



EMA 
Bird Species Dec. 1~, 2000 Dec. ~.2000 

ST1 ST2 ST3 Total ST1 ST2 ST3 
Al'ltlk 111 I: 'lll\111 JOIJrtll!li"Ql.Jttl , 1 

AIJeiaiJF. ' w.~ 1 2 1 4 2 2 2 
A~111'~t11f 0 

Baruu"° ''' 2 2 1 5 2 1 
9':n~ ,r~:aJ Gr\lm1utl 2 '2 I 
!i'.J.:I wl~~I V~<i I 1 
°'7l&!Jr Ela9l.ls 4 1 5 4 1 

1;:oi.11v:x1 Qc111d Do.e 1 1 1 
\ray 1';1'1QU.'!l ? 2 1 5 2 4 1 
rl()TOlfll'l t/(Y,t1t'Jt>IO 0 
~ Wdl!mlinJU I 1 

r •Jflf IO Fl•a11 l.t!sd~oo 0 1 
Pv.mo Plcai Woo.!~~9' 0 
f"DW N,11rtt;! 0 
!Enillr.a Dori! 0 ' 

ToUJ 
0 
6 
0 
3 
1 

0 
5 

1 

7 
Q 

0 
1 

0 
0 
2 

VIEQUES NEOTROPICAL BIRO SURVEY 
RAW DATA-DECEMBER 2000 

0ec. 21, aooo Am 
ST1 ST2 ST3 Taul ST2 

0 03333 
5 5 2 12 7 3333 1 

1 1 03333 
2 2 4 4 1 
1 2 3 2 

0 0.3333 
'l 3 5 5 , 

0 06667 
2 2 4 8 66667 1 
1 2 3 1 

0 0.3333 1 
0 03333 

1 1 03333 
0 0 , 

1 1 1 

LIA 
Dec. 19, 2000 Dec. 2~. 2000 Dec. 21, 2000 @L 

ST3 ST8 Total ST2 ST3 ST8 Total ST2 ST3 ST8 Total 

0 0 0 0 
1 2 2 0 1 
0 0 0 0 

3 4 1 1 2 2 4 3 
2 2 0 1 1 1 

0 0 0 0 
3 1 5 1 1 1 , 1 26667 
1 1 0 0 03333 
2 1 4 1 2 1 4 1 2 2 5 0333 

1 1 0 1 1 2 1 
1 0 1 1 06667 
0 0 0 0 
0 0 0 0 

3 4 0 1 1 16667 
0 0 0 0 



EMA 
Bird Species ,!an. 10, 2001 ,!an. 11, 211!11 

SH STS STU Total ST4 ST5 sm Total 
At'llJliur1mi:.Joo11""11'!t•l'Qh-U 1 1 0 
ll<Jo;li111t>'• 'hv~•l£1 2 4 6 2 4 6 
Bsla."•/lll.>o 4 3 4 11 , 1 3 5 
HI...-• b;.EO Ult'..t-avrt 2 3 5 'l 2 
BIN.a t1ll1'<'~.fi1d Vc,o 0 1 1 

Cs:1ll!<an Loo~ 1 1 2 2 2 6 
i:'amm! r.io.m-0o.~ 1 1 2 1 1 

l'.il~lle "'''''"'1" GtllC-~'.11 0 0 
r,,;,, KinobioJ 2 7 3 12 1 1 2 4 

I fllJ9<l!r"'a1 !llrl.)tira , 3 4 0 
Mnts~rtt•1< C.d oo 1 , 0 
Fl.11'>10 f?~.,)Jl l/i'()~jfP;l,~ 1 1 2 0 
St•milrtl'<=ld Ar 0 1 t 
lM<iod.1~ 1 1 0 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DA TA - JANUARY 2001 

J!!l....1t..~ ~ 
Jin. 10, 2001 

ST4 ST5 ST11 Total ST4 ST5 ST8 

0 03333 
2 2 2 6 6 1 1 
2 3 4 9 8 3333 2 3 

1 2 3 3.3333 
0 0 3333 

1 1 2 3 1 
0 1 1 

2 2 06667 
3 2 1 6 73333 3 2 , 2 3 23333 1 

0 0 3333 
0 0.6667 
0 03333 2 
0 0.3333 2 

Total 

0 
2 
5 

0 
0 
1 
1 

0 
5 
1 
0 
0 
2 
2 

LIA 
Jan. ]1, 2001 Jin. ti 2001 fil:a ST4 ST5 ST8 Tot.I ST4 ST5 STU Total 

0 0 0 
2 2 4 2 2 /.6667 

2 1 3 6 1 1 4 , 1 0 03333 
0 0 0 

1 2 2 , , 1 2 26667 
0 2 i 1 

0 0 0 
2 5 6 13 1 1 6.3333 

1 t 0 06667 

0 0 0 
0 0 0 
0 1 1 1 

1 1 2 1 1 16667 



EMA 
Bird Species Jan. 1Q, 2001 Jan. 11, 2001 

ST1 ST2 ST3 Total ST1 ST2 STJ Total -
'\llolciiilo~Wo~f.f 2 2 4 2 2 
o\n;;rriJ'l t'at.:~I 0 0 
flty\,l!l l!l'lt 2 2 3 7 1 1 2 • 
8l.Jc..' !<ln'C ~raua.111 1 1 0 
813;2 (};leQ llove' 0 0 
Rlar:H11m:m Wo!l'blil1 0 0 
r:w•ooea11~ 2 1 2 5 1 1 

Cs.il:; .... ~ 0 0 
Q)if1'·1v:v: Q\)U'111 Qc,,o 2 2 1 5 1 1 
Qlny1onV~1tuuo!il 0 0 
~'1.l'.-01 ML!l".at' Q;y,ill; 0 0 
C<l4y !<l!!Qt1nJ 5 3 7 10 I 2 1 4 

I ~·f'lil(] i'.v•'}fl•!I 1 I 2 I 1 
~tt>Cucrm , 1 0 
llc •lf-"rn IA'X~llJ)litPtl 1 1 2 0 
!lmoclh t.1111<! Alfi 0 0 
Y;1ibv. 'NSti•ll 0 0 
lc.11111;., °°"" 1 1 2 2 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA -JANUARY 2001 

Jan. 12, 2001 ~ Jan. 10, 2001 
ST1 ST2 STJ Total ST2 ST3 ST8 
2 4 2 8 46667 , 1 

1 1 0 3333 
2 1 3 6 5.6667 2 2 I 

1 5 6 2.3333 
2 2 0.6667 

0 0 1 

1 l 2 26667 I 1 

0 0 
1 I 2 26667 I 2 

0 0 
0 0 2 , 2 , 4 6 4 1 1 

I 1 , 3333 
0 0.3333 
0 06667 
0 0 
0 0 

1 1 I 3333 3 3 

Total 
2 
0 
5 
0 
0 
1 
2 
0 

3 
0 
2 
6 
0 
0 
0 
0 
0 
6 

LIA 
Jan. 11, 2001 J!n. 12, 2@1 fil'.9. 

ST2 STJ ST8 Toll! ST2 ST3 STS Total 
1 1 0 1 

0 0 0 
1 J 1 5 0 33333 

0 0 0 
0 0 0 
0 0 0 3333 

1 t 2 1 1 2 2 
0 2 2 0.6&/ 

1 2 3 0 2 
1 1 0 03333 

0 0 0.6667 
4 , 3 8 2 2 4 6 

1 1 0 03333 
0 0 0 
0 1 1 03333 

1 1 0 03333 
1 2 1 4 1 1 2 2 
2 1 I 4 1 1 36667 



EMA 
Bird Species feb. 13, 2001 Feb. 14, 2001 

ST4 ST5 ST11 Total ST4 ST5 ST11 

~Qil1tii!XJS WM1c1 3 I 4 3 2 2 
Am<>rr.lrl ft";ltgl I 1 1 

8~11t 2 2 2 6 2 1 4 
Blrl~f.lJa·..,,~ 2 2 1 
Cw-othe~ floe,,·~ 1 1 
Conml~ Uollll} Do~ 0 1 
Graf K1...pro 1 2 3 2 5 
l.UJ\lelt>llad 118•!Prd 0 1 

~'-ll'Y'"·" (;u:~IY) 1 1 

U~mrm Mi:o riot:rr<l 0 
l'ur:><to f!Jr 11! r ooy 0 1 
l)c,.,q, l;,tiifo l/•'ooll'<!QJ!I 0 
S"'OO!!l f~ll!lj R!'I 0 
'fqjb,. V•um!et 0 
>!lllalla~ 0 I 

Tobi 

7 , 
7 
1 
0 
1 

7 
1 
0 

a 
1 
0 
0 
0 
1 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA· FEBRUARY 2001 

Feb. 15, 2001 A!q, Ee!l. 13, 2QQl 
ST4 ST5 ST11 Tot.al ST4 STS ST6 

2 1 3 M667 1 
1 1 1 
I 1 2 4 56667 I 2 

2 2 16667 1 

1 1 06667 3 3 
0 03333 2 

2 2 4 2 2 
0 03333 1 
0 0.3333 

0 0 , 
0 03333 

1 1 2 0.6667 

0 0 
0 0 
0 03333 

LIA 
Feb. 14,2~1 Feb. 1 ~. ~Q01 A!q, 

Tot.al ST4 ST5 ST6 Tobll ST4 ST5 ST11 Tot.al 
1 2 2 4 2 2 23333 
0 0 0 0 

3 1 1 1 3 1 1 2 26667 
1 0 2 2 I 

6 1 1 2 2 3 
2 0 1 1 1 
~ 1 2 3 1 I 2 4 3 6667 
1 0 0 0.3333 
0 0 0 0 
I 0 0 0.3333 
0 0 0 0 
0 0 0 0 
0 3 3 2 2 16667 

0 0 1 1 03333 
0 0 0 0 



EMA 
BlrdSpec1u fib, 13. 2001 Feb. 14, 2001 

ST1 SU ST3 Tobi ST1 ST2 ST3 

M-J.;G;; Waite 2 2 
~llJ!!:?i)l 0 
~1 1 2 3 1 1 I 

[Slid~~ 3 3 , 
tllnc'• (l(L\l'l.l l!lf 0 1 

C'llt'Cic-;;111 [!.;e1r.c1 1 , 2 
C:Cnn:71 G-aon1 -07.v 2 2 1 1 

Lirmlrf Al111tm Grir~l11 3 1 4 2 1 1 

i.a; ·~1tiro 2 2 2 6 
CJw1 t11ut 0 
Mt!n')Tt"11 U.'!koo 0 
t~1ta11 IAir.hvJ(lln1 0 
•:011..gm r,11111~ 3 3 
ili,jt"1m Wbhffllll!Jloll 0 
0~1fl 0 1 

~Rcu· nltl11C~"" 0 
~!o:>K.e.:m lll!lv 0 

)i!«;:ri tlll<(l ""' 0 4 

(~fbr.' v.·.11t1ff , 1 ' l~Ct:w 0 

TOUI 
0 
0 
3 
I 

1 

0 

' .. 
0 

0 
0 
0 
0 
0 
1 

0 
0 
4 , 
0 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA- FEBRUARY 2001 

[eb,JLJ9.0! ~- Feb. 1~, 2001 
ST1 ST2 ST3 TOI.II ST2 ST3 STI 

l l I 2 
I 1 03333 

1 1 " 6 ~ 1 2 '} 

0 13333 7 2 
0 03333 , 1 , 1 

2 2 2 
5 5 0333 

2 2 I 5 36667 1 3 
0 0 1 

0 0 1 , 1 03333 1 
0 1 

0 a 1 

0 03333 
0 0 

0 0 1 
0 13333 

I 1 1 1 1 
0 0 2 

LIA 

fi.l..1!.m! f!!!. 15, 2001 ~~ 
Total ST2 ST3 sn Taul ST2 ST3 sn Total 

2 1 2 0 1.3333 
0 0 Q 0 
5 , 1 2 2 l 1 4 J 6667 
4 0 0 13333 

0 0 0 0 , 1 I 0 0.6667 
0 1 , 2 1 1 I 

0 0 0 0 
4 2 1 J '3 'l 1 6 4 3333 
1 0 0 03333 
I 0 0 03333 , , I 0 06667 
0 0 0 0 
1 0 I I 06667 

0 0 0 0 
0 1 I 0 03333 
1 0 0 03333 
0 0 0 0 
2 2 2 1 I 16667 
2 I 1 I I 13333 



EMA 
Bird Species Mar. 28, 2001 Mar. 29, 2001 

ST4 ST5 ST11 Total ST4 ST5 ST11 Total 
-'~OIOO's 'Nertlkit 6 3 2 11 2 2 
flc•J10""'1•'1 4 4 4 12 4 3 4 11 

Ai~· laLl!d Gr.r'-">.itl 1 2 2 5 3 3 
Hl • • ,.: I~~ 'Jr'." 0 0 
,-,.,,~_,an F.!ton1a 1 1 1 1 

Coon t QR GrO<otllJ C't'.M! 2 2 0 
C'>'lla!i>I /.I Ii OllilP Gl'lK;\ Ir 0 0 

~llfl'·"19t'I'~ 3 3 4 10 2 1 2 5 
l.cgglr.leM j.~ 0 0 
\l 11~·11; C4f_\oo 1 1 1 1 
I blllert ~h>'J.ff}b11d 1 1 0 
r\Ji:r10 Pcoi \'1ood1X1J,91 0 2 2 
Sl11ooffl -Oill\'d AIJ• 0 0 
Yt'!ll1e-crr,.,1'tlll J'!QeO'I 0 0 
"1!1::'-"'t•t:1lliG7'~11 0 0 
Yericw ~1"1f;i!it 0 0 
?.l11114:J lJo>H I 1 1 1 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA - MARCH 2001 

Mar. 30, 2001 
~ ST4 ST5 ST11 Total sn 

1 1 4 6 6.3333 
3 3 2 8 10333 

0 26667 
0 0 

2 3 5 23333 
2 2 13333 

0 0 
1 3 5 9 8 

2 2 06667 
0 06667 
0 0.33J3 

0 0 6667 
0 0 
0 0 
0 0 
0 0 

1 2 3 16667 

Mar. 28, 2001 
ST5 ST6 Total ST4 

2 

4 

2 
2 

2 

LIA 
Mar_ 29, 2001 Mar. 30, 2001 

~ ST5 ST6 Total ST4 ST5 ST11 Total 
5 7 1 1 2 3 

1 2 3 1 3 4 2.3333 
2 6 J J 3 
1 1 0 03333 

2 3 7 2 , 3 33333 
2 3 J 1.6667 
0 0 0 

3 2 7 , 2 3 3.3333 
0 0 0 
0 0 0 

1 1 0 03333 
1 1 0 03333 

0 1 1 0.3333 

0 0 0 
0 0 0 
0 0 0 

1 1 2 0 0.6667 



EMA 
Bird Species Mar. 29, 2001 Mar. 30, 2~1 

ST1 ST2 ST3 Total ST1 ST2 ST3 Total 
h1k>f .. oe·s ·,•1.ytff!r 1 1 2 1 2 5 
A"1J?nCM•~lr<li 1 1 0 
Sal\illll()Yrl 1 1 I 3 4 2 3 9 
0IOLI is:qJ (r.p 19 2 2 0 
P,rt711'1 ~p~ ct1fotli11' 0 1 1 
Bia: 1 oerfflO l)IOo.'!1I 2 2 0 
l:l/."!CI ,.1i:lle100 \h/90 3 3 0 

Cal~ ... n~·~ 2 2 4 2 2 8 
"(J'T!n10'I :Jround Oat!! 2 2 3 3 

l>lfl.3tl'I \ritllieJn Grae~ !F> 3 2 5 0 
...,, ~··~Olld 1 2 3 6 1 3 5 9 

M!IFY,Tl'D".-..iUir.rCO 1 1 0 
licrlt'.~ M ... hiql)lid 0 1 1 

f.'nxto'Ol.1tt WaitJf/11 0 1 1 

l'\i!"1t1 Rir_. 1,1 ,·1~1 ~ , , 0 
5<10CX(!t v11ect AJi1 0 2 2 4 

VellJ•• W.rt1lll! 0 0 
Zstaca Do~e 1 2 3 0 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA· MARCH 2001 

Date AY.!I: ~r. 29, 2001 
ST1 ST2 ST3 Total ST2 ST3 ST8 

3 1 2 
No data 0.5 

6 3 2 3 
1 1 1 

05 
1 

15 

5 1 1 1 

25 1 

25 
7.5 2 4 3 
05 
05 
05 1 
0.5 

2 
0 1 1 

15 

Total 

3 
0 
8 
2 
0 
0 
0 
3 
1 
0 
9 
0 

0 
1 
0 
0 
2 
0 

LIA 
Mar. ~Q, 2Q01 Date AY.!I: 

ST2 ST3 ST8 Total ST2 ST3 ST8 Total 

0 15 
0 Nodala 0 

2 3 2 7 7.5 
5 5 3.5 

0 0 
0 0 
0 0 

2 2 4 3.5 
2 2 1.5 

0 0 
2 1 2 5 7 

0 0 
0 0 
0 0.5 
0 0 
0 0 

1 2 1 4 3 
0 0 



EMA 
Bird Species A(!r. 18, 2001 ~.m 

ST4 ST5 ST11 Total SH STS ST11 Total 
AO;;l.,.j\;'a Watl!Ja 1 1 1 3 2 6 
•"' , · .11 r·Jr.;1rd. 0 , I 

e ;m;,,. Jll.J'' 1 1 I 3 1 3 2 6 
~ .... k ~ Glzt~u1t 2 2 I 3 4 
~wht;l111;'1Vl!!!o 0 0 
C;J1 titea.1 ~.! 1 1 3 1 4 

t.llO $"<•·ill~"" 0 0 
Co"1TT<Jn C.~rd c:i'.r"'1 0 0 
Gra, ~•11JlPC 2 1 3 6 4 2 4 10 
l ~)Oefl~a1H:JtQCil\i 0 2 3 5 
V..i1'(lrJ't!l Cuooo 0 1 2 3 
1 ;o11t·<Jn1 l,'Qr;rn:Jn11d 0 1 1 
Pr111ne '/i,,,tiit!f 0 0 
Y~Wlftlle< 1 I 0 
Zemd41)1,!! 0 1 1 2 

VlEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA· APRIL 2001 

Q!\! 
~ 

Ap_r. 18, 2001 
SH ST5 ST11 Total ST4 STS ST& 

3.5 1 

No data 0.5 
45 2 I 5 

3 1 I 3 

0 1 
25 1 I 1 
a 
0 2 1 

8 ? 3 4 

25 
15 

05 2 
0 1 

0.5 2 1 

1 

Total 
1 

0 
8 
5 , 
3 
0 

3 
9 

0 
0 
2 
1 

3 
0 

LIA 
Aer. 19, 2001 Oat& 

~ SU ST5 ST& Tow SH ST5 ST11 Total 
1 1 I 

0 No data 0 
2 2 5 

0 2.5 

0 05 
1 , 2 25 
1 1 0.5 

3 3 3 
1 1 4 6 75 

0 0 
0 0 

2 2 2 
0 OS 

2 1 3 3 
0 0 



EMA 
Bird Speclas A2r. 18, 2001 Aflr, 19, 2001 

ST1 ST2 ST3 Total ST1 ST2 ST3 Total 

~11111liU 'A'i!4t1111 1 2 3 3 1 3 7 

061:irr.iq1d 1 1 3 s 3 1 2 6 
goo laced !)id~ 0 2 2 
a110,..,.111:h··roo •.11100 1 1 3 3 
Cai rtti&if'I £1.1&lua 0 2 1 1 4 
Cc<'•1m1 GnU1°d l))''l 1 4 1 6 1 4 1 6 
C.~ An!11"'41 Cu:~I" 1 1 2 6 8 

Cta, klr>Jt.1'0 3 3 6 5 ~ 5 14 
lO@eltllad f<tnllbml () I 1 

~1 lt'!l!O'<'il C•1t•oo 1 1 0 
l.lt'lrlltllrt' Moc:htJlll•nl 0 1 , 2 
Fl I~ P.Ql\ \'li)i!Jrr,i:~er 1 1 1 1 

Rf>J t!ife<I tt.1~!\. 1 1 0 
Soiocil\ nttoo Ar4 0 0 
Miiie ,.~~ !»>"e 0 2 2 
Y94IOW WamtEt 2 2 0 

l<'nJaOo•~ 11 1 2 14 4 3 7 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA · APRIL 2001 

Q!1! !Yg, A2r. 1§, 20Q1 
ST1 ST2 ST3 Toal ST2 ST3 STS 

5 
No data 5.5 1 3 1 

1 3 

2 
2 1 

6 '} 3 2 
4.5 
10 2 4 3 

0.5 

0.5 1 
1 
1 1 1 

05 

0 
1 
1 2 2 

10.5 2 1 1 

Tot.I 

0 

5 
3 
0 
1 
7 

0 
9 
0 
1 
0 
2 

0 
0 
0 
4 
4 

LIA 

&ir. H,~001 Date AY.9., 
ST2 ST3 ST8 Total ST2 ST3 ST8 Total 

1 1 (}5 

1 4 5 Nodala 5 
0 15 
0 0 

1 1 2 15 
3 3 6 55 

0 0 
6 4 2 12 10.5 

0 0 
1 1 1 

1 1 05 

0 I 

0 0 
2 2 1 

0 0 
1 3 1 5 45 
1 1 2.5 



EMA 
Bird Species M~X· 23, 200] Max, 24, 2001 

ST4 STS ST11 Total SH STS ST11 
lo(l o ~j,)·~ ~Ootll'1' 3 1 2 6 1 
A.-ngt';!m l(olnll 0 
a111111>3Qll'I 3 J 2 8 2 1 2 
l:lai:t ~ G'&i.qt.e 3 4 7 1 2 
S:.io \lth.ll~ffi'<l '/"'10 1 1 
C&W!ar1E1l!!n•a 3 2 5 10 1 

~' Gtt.11·•1 cio..o 4 4 2 3 
Gray f1r•prJ 6 5 5 16 2 6 

Gll.'!m V<TIW 0 

l(1}111ll<'ll0 llM'201N 2 2 
'lartmm !Ja::~·~~ii 0 
P&u·, <•Vllll 1111<1~t•l:f 0 
Pu!'.lt> Rl".M \l/C'OOllfo,• P.' 0 
~l!'Qlll~I~ AW 0 

'~"Wlirtif!.! 0 
:~~a41JC<l';!! 3 2 5 

Total 
1 

0 
5 

3 

0 
1 
5 
8 

0 
0 
0 
0 
0 
0 
0 
0 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA· MAY 2001 

Max. 25, 20~] 
filt.g, Max. 23, 2!!!!1 

ST4 STS ST11 Total ST4 ST5 ST& 
2 3 2 7 4.6667 

1 1 0.3333 1 
3 3 2 8 7 2 1 2 

1 2 3 4.3333 3 
2 2 I 

4 3 7 6 1 2 
0 3 1 2 3 

3 3 6 10 1 3 5 
1 I 0.3333 

0 06667 2 
3 J 1 

5 5 16667 
0 0 
0 0 4 

0 0 1 
0 16667 3 1 

LIA 

MILJ!.1221. Mu. 2s, ioo1 m 
Tot.ti SH ST5 ST8 TotaJ ST4 ST5 ST11 Total 

0 1 1 2 0 06667 
1 0 1 1 06667 
5 4 1 1 6 2 I 3 6 56667 
3 5 2 7 2 1 3 4 3333 
0 0 0 0 
3 1 2 2 5 , 1 2 4 4 
6 1 , 1 2 3 33333 
9 2 1 3 6 2 2 56667 
0 0 0 0 
2 0 1 , 1 

0 0 0 0 
0 1 1 0 03333 

0 0 2 2 06667 
4 0 3 3 2.3333 
I 3 3 2 2 2 
4 0 1 1 16667 



Bird Species Ma)'.. 23, 2001 
ST1 SU ST3 Total ST1 

llocllllde •'•il!T""if 2 1 3 1 

85irllli9ll , 2 3 6 1 

Bib:t 1a.~ GraO le 3 1 1 5 1 

81~.t..,,Ml.QtlA VirilQ 4 2 6 
r.antml\E•2l!ll"la 2 1 2 5 
Cort•IJO~I G!JIJ')j Do-11 2 2 6 
Oliutr.1 Mlilk<.d1 tftD.'» 0 

int!Gt¢til! 7 2 3 12 2 
o;";-p.iiJ t~lilf a 
t!W"tv:...:c r 1ri;i11n1 1 1 2 3 

M~Oii<lo.00 2 1 3 
lbtitllem 1,.'«trignntl 0 
~\in-11 e1\'tl 'll1r.i~hw 3 3 
Pl7lll'9 Wl!rUet 0 
?1.111'.J Rcan tll'~ 0 
Pwno RCdn V""""J 0 1 
Pl"Jl!JIO D1t:a.~ Vi~!T 2 2 
'l;.l')Jy(k;~ 0 1 
S1".(,1U~ W:ikl An. 2 2 
Slwry C'.o-wtiuu 0 
\~~II \l<lf'V4 Cl<M' 1 1 
rmw 'ZOl/flOO »Qlt li(l!Tlfl 0 
Y~W.iitl!." , 1 

L.Jr ..Jkll lkMl 10 2 12 , 

EMA 
Ma)'.. 24, 2001 
ST2 ST3 Total 

I 3 5 
1 1 3 

2 3 
0 

1 2 3 
I 7 

1 1 

4 3 9 
1 I 

3 
I 1 

0 
0 
a 
0 
1 

0 , 2 

0 
0 
0 

1 , 
0 

1 2 

VIEQUES NEOTROPICAL BIRO SURVEY 
RAW DATA - MAY 2001 

Mn.25,2001 ~ 
ST1 ST2 ST3 Total ST2 

3 2 5 4 3333 , 4 2 7 53333 1 
1 1 2 33333 1 

0 2 
2 2 4 4 

2 4 1 7 5333.'.l 1 

3 1 4 1.6667 

2 1 3 8 4 

0 0.3333 
3 3 26667 2 

1 1 1.6667 1 

2 I 3 1 
a 1 
0 0 

I 1 0.3333 
0 03333 
0 06667 1 
0 06667 

2 1 3 , 6667 

0 0 
2 2 1 

0 0.3333 
1 1 0.6667 2 

4 I 1 6 5.6667 

LIA 
May. 23, 2001 M!Y.M....W.1 May, 25,2201 ~ 
ST3 ST8 Total ST2 ST3 ST8 Total ST2 ST3 sn Total 

0 0 1 1 03333 
2 3 2 1 3 2 1 2 5 3.6667 
1 2 5 5 1 1 26667 

0 a 0 0 
1 1 1 2 1 4 2 2 2 6 3.6667 

1 5 5 4 2 6 4 

0 0 0 0 
3 7 2 3 5 3 2 4 9 7 

0 0 0 0 
? 0 0 06657 
1 1 1 0 06667 
a a 0 0 
0 a 0 0 

2 2 0 0 06667 
0 0 1 1 0 3333 
0 0 0 0 
1 a 0 0 3333 
0 0 0 0 
0 0 0 0 
0 1 1 0 0 3333 
0 2 1 2 5 0 16667 
0 1 1 0 03333 , 1 4 0 1 1 2 2 

9 2 11 0 0 36667 



EMA 
Bird Species Da~ Date 

ST4 ST5 ST11 Total ST4 ST5 ST11 Total 

No Census 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA· JUNE 2001 

Date 
~ 

Date 
ST4 ST5 ST11 Total ST4 ST5 ST6 Total 

LIA 

Date Date 
filg, 

ST4 ST5 Sr& Total ST4 STS ST6 Total 



EMA 
Bird Species Date Date 

ST1 ST2 ST3 Tot.al ST1 $T2 ST3 Total ST1 

No Census 

VIEQUES NEOTR0 ... 11.;AL BIRD SURVEY 
RAW DATA - JUNE 2001 

12!1! AY.g, Oat! 
ST2 ST3 Total ST2 ST3 STS Total ST2 

l tA 
Date QI!! Avg, 

STJ ST8 Total ST2 ST3 ST8 Tolil 



Bird Species M! 
SH ST 5 SH Total SH ST 5 

No census 

EMA 
Date 

ST6 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA - JULY 2001 

Total lsT 4 ST 5 
DJl9 

ST6 Total 
AYg, 

SH ST S 

LIA 
Date Date Date 

~ ST 6 Total SH ST 5 SH Total lsH ST 5 ST 6 Total 



EMA 
Bird Species Date Date 

ST14 ST2 ST3 Total ST1 ST2 Sll Total ST1 

No census 

VIEQUES NEOTROPICAL BIRD SURVEY 
RAW DATA· JULY 2001 

Q!!! ~vg. Q!!! 
ST2 ST3 Total ST2 ST3 Si8 Total ST2 

LIA 
Date Q!l! ~!l 

ST3 ST8 Total ST2 ST3 ST8 Total 



APPENDIXG 
SURVEYS FOR FEDERAL THREATENED, ENDANGERED, AND CANDIDATE BIRD SPECIES 

Introduction 
Several federally listed candidate bird species potentially occur in aquatic habitats within the Navy's 
training area on and near Vieques Island in Puerto Rico. West Indian whistling duck, white-cheeked 
pintail, Caribbean coot, and Caribbean ruddy duck may be present in lagoons within the training area. 
Surveys were conducted to determine the presence or absence on Vieques Island and to identify 
potential habitat for these species. If suitable habitat is present, surveys need to be conducted to 
determine the oresence/absence of the species in the Navy training area. 

In addition, Roseate Tern, a federally listed species, was observed near Cayo Canejo during training 
exercises in June 2000. The status of this species in nearshore coastal waters of Vieques Island is not 
known. Surveys are needed to determine the occurrence of the species in nearshore waters of the 
Vieques Island. 

Habitat Surveys 
On July 29, 2000 two experienced avian biologists conducted a reconnaissance level survey of the EMA 
and LIA on Vieques Island to identify potential habitat for listed bird species. Four suitable lagoons (two in 
both the EMA and LIA) were found for the listed candidate bird species. Several potential resting/roosting 
areas were located for the roseate tern. Four general areas of suitable habitat were located for the 
roseate tern. 

Survey Methodology 
A general area search was selected as the survey method for the listed bird species. After completing the 
neotropical migratory bird counts, the avian biologist visited each previously selected lagoon, and 
scanned the area with binoculars and a spotting scope. The identity and number of bird species observed 
was recorded on the field data sheet. In addition, a 10 minute scan was conducted for Roseate Tern at 
selected sites overlooking the following areas: Callo Canejo, Cayo Layayi, Yellow Beach, and LIA 5. 
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VIEQUES FEDERAL THREATENED, ENDANGERED, ANO CANDIDATE NEOTROPICAL BIROS SURVEY 
RAW DATA - AUGUST 2000 THROUGH JULY 2001 

EMA LIA 

t,ugutl ~000 ~'!.!lll!l!Q 

Olhet Sitn loll! Lagoonl Lagoon4 °"'"' Silet TolaJ lagoon 1 lagoon 2 OlllttSilo• lobl 

2 2 I 3 I l 

s 5 I 5 6 0 

0 0 7 2 

0 0 I I 

0 Q I I 

0 Q 0 

4 II 11 0 

0 0 0 

0 0 0 
0 0 I 1 

' • ' 8 6 1• 

5 7 7 5 6 11 

EMA LIA 

Sel1!cmber~ September 2000 

Olllar Sitn Tot11 Lagoon l Uga<>n• OtlwSitn Taul lagOOP 1 Lagoon2 Other SitH Total 

I I 0 0 
2 0 0 

30 30 n 72 0 
7 0 0 

4 ' 0 0 
0 0 0 
0 I I 0 

0 I ' 0 
0 5 s 0 

3 0 ' 1 

20 0 6 6 

2 3 J 0 
EMA LIA 

Qet~2000 October 2000 

OlhetSflH TcUI logoon3 Lagoon4 OihetSit" Tol1I legoon 1 Lagoon2 O\h&rSilH Total 
0 I I 0 
21 2t 21 0 

19 19 49 49 3 l 
17 11 17 0 
0 0 I I 
0 0 0 
0 11 11 24 2~ 

0 0 2 2 

l~1 Lagoon2 Olh•r Sites Toial 

s ~ 

3 ) 

0 

1 I 

0 

0 
ff 6 

0 

0 
1 I 

ll 9 20 
6 8 14 

L'!IOOl11 Lagoon2 Othet Site• Total 

0 
0 

0 

0 

0 

7 7 
0 

0 
J J 

I I 

I 1 

0 

lagoon 1 lagoon2 otherSllet TOlal 

0 

0 
J ) 

0 
0 

2 2 

0 
D 
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VIEQUES FEDERAL THREATENED, ENDANGERED, AND CANDIDATE NEOTROPICAL BIRDS SURVEY 
RAW DATA - AUGUST 2000 THROUGH JULY 2001 

EMA LIA 

!l2Y!ml!!f lOIJ_! Noveml>u<~ 

Other Siio Total Lagoon 3 lagoon( OlherS1tu Total Lagoon I lagoon 2 Olher Siles Totll 

6 0 0 

20 20 ~· 54 0 

27 0 0 

I 0 0 

33 0 0 

EMA LIA 

Oeeef!!l!er 2000 !l-ml1!!:2000 

OlherSitu Tobi lagoon J L1goon4 Otlit'r Sil~• Total Lagoon1 L.tg<>Oll 2 OlherSilH Totll 

0 0 I ' 14 14 11 11 0 

0 13 13 0 

0 1 1 0 

2• 22 22 0 

EMA LIA 
J1nu1rt 2~01 ,!anua!)! 2001 

Oilier Site• Total L111oonJ llQOOll 4 OlherSnu lotll lagoon 1 L~2 Other Sites Total 

0 2 2 0 

10 10 8 s 17 17 

0 ~ 5 0 

0 0 0 

0 0 0 

19 17 17 0 
0 11 II 0 

EMA LIA 

ftbruart 2001 FY!l'lll!l'. 2001 
Olher Situ Total lagoon3 lagoon( Olher S~u Total lagoon I lagoon2 Other Site. lol.lj 

0 0 2 2 • 
0 0 1 1 

EMA LIA 
March 2001 lllarch2001 

Olhtr Sileo Total lagoon3 L•QOOll' Olhtt Sita lot1t Lagoon 1 lllJOOll z Oll1tr Sites Tot.ti 

0 0 0 
0 0 0 
0 ' ' D 

0 0 0 
0 2 2 0 
0 0 0 

0 2 ~ 0 

lagoon I Lagoon2 Others.tu Total 

0 
I I 

0 
Q 

0 

Lagoon 1 Ugoon2 OlhtrSitu Total 

0 
0 

0 

0 
0 

lagoon 1 L•goon 2 Olher Sitet Total 

0 

0 

0 

1 , 
I , 

0 

2 2 

lllloon I Lagoon 2 Other Sileo 

0 
0 

Logoon 1 lagoon 2 Other Site• , I 

1 I 

D 

' t 

1 I 

2 2 

0 
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VIEQUES FEDERAL THREATENED, ENDANGERED, AND CANDIDATE NEOTROPICAL BIRDS SURVEY 
RAW DATA -AUGUST 2000 THROUGH JUL V 2001 

EMA LIA 

~ ~ 
other Sirea TOUI lag00n 3 ugoon 4 other Slto To!AI Legooo 1 legoon 2 Ottler Slltt lotll 

0 • 4 I , 2 
EMA LIA 

~ ~ 
OtherS~et Tot.al Lagoon 3 l•goon 4 Olhef Sttu Tout Lagoon 1 Lagc>on2 Oilier S.tu Total 

0 2 1 0 

2 0 3 • 7 

0 1 I 0 

l 3 1 I • • 
0 I , 2 2 
1 I , 0 

0 0 I I 

2 2 0 0 

0 0 0 
0 0 1 I 

0 0 0 
0 0 3 3 

0 I I ~ ~ 

EMA LIA 
June 2001 Jun1200I 

Other Sitet Tot.I L19oon 3 Lagoon• Ollllf Sitet Total l~l lagoon 2 Other SilH TOIJl 

EllA LIA 

Jutx 2001 ~ 
othor Slle1 Tot•I L~goonl Ltgoon4 OtherSi!t1 TOClll ugoon 1 l19oon2 O!MrSitea TOUI 

0 J J \l 
] a 0 

28 " " 0 
0 10 10 10 10 
48 32 n 0 

1 1 2 2 I I 
I 0 0 
19 ,. 

14 0 
2 2 D 0 

20 25 10 lS 0 
2 0 0 
5 4 ~ 0 
IO 38 38 0 

• 0 0 
25 a 0 
17 15 15 0 

Lagoon 1 l.g<l<m2 otlltrSiret Total 

0 

L1900n 1 lagoon 2 Olhef Sil•• 

0 
2 2 3 7 

0 
0 
0 

0 

0 

0 
1 1 

a 
1 I ~ 

~ ~ 

• ] 1 

Ltgoon 1 legoon 2 Other~u 

lagoon 1 l•goon2 Othtf SilH 

0 
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2 ? 

0 

0 

2 2 

0 
1 1 
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1. Introduction 

The island of Vieques is located in the Caribbean Sea approximately six miles southeast of mainland 

Puerto Rico and 22 miles southwest of St. Thomas, U.S. Virgin Islands. Vieques is approximately 22 miles 

long and 4.5 miles wide, and covers about 32,986 acres. Approximately 22,437 acres (over 68 percent) 

are currently owned or administered by the U.S. Navy and include both the western and eastern ends of 

the island. 

The Inner Range is located on the easternmost end of the island and is approximately 14,500 acres in 

size. The Inner Range Is comprised of two facilities: the Atlantic Fleet Weapons Training Facility (AFWTF) 

and the Eastern Maneuver Area (EMA). The AFWTF occupies approximately 3,500 acres at the east end 

of the island. Within the AFWTF is approximately 900 acres that makes up the Live Impact Area (LIA). 

The EMA occupies approximately 11,000 acres adjacent to and west of the AFWTF. Approximately 10 

miles of Navy owned land provides a buffer zone between the LIA and populated areas of Vieques. 

Naval operations have been conducted on Vieques since the 1940's. As part of these operations, the 

Department of the Navy (Navy) proposed to conduct Joint Task Force Exercise (JTFEX) 00-1. JTFEX 00-

1 to be led by the Eisenhower Battle Group. This exercise was to have been conducted between 

December 2 and December 15, 1999. The exercise would have been comprised of a joint task force 

made up of 16,000 military personnel from the US. Navy, Air Force, Army, and Marines and NATO. The 

exercise has been postponed to spring, 2000. 

1.1 Purpose 

The purpose of the following report is to conduct a preliminary assessment of the condition of coral reefs 

adjacent to the Live Impact Area (LIA) of Vieques with regards to effects from past and anticipated Naval 

operations. This report concentrates on coral reefs and the reef-building corals, which provide the basic 

structure of the reef ecosystem. (The report does not assess or summarize results of past work dealing 

with general benthic invertebrates or of fish.} Only available written information is utilized for this report; no 

additional field assessment has been conducted. Whenever possible. available information about reefs 

located within the LIA is compared with other Viequen reefs located outside of the LIA and at sites on 

other islands in the nearby Caribbean. Utilizing available information, the relative condition of the reefs 

within the LIA is discussed with regard to effects of past and planned Navy training activities as well as of 

global influences. 

This assessment provides a basic foundation from which to discuss allegations of reef damage resulting 

from past or future Navy activities and to address allegations of damage to reefs. This report provides 

recommendations on ways to obtain baseline information, to better document, determine, and monitor 
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effects of Range activities on the reef ecosystem of Vieques, to begin cleanup, and to mitigate for past 

injuries. 

1.2 Organization of Report 

Listed below in section 1.3 are bullets of various materials that were available and utilized for the 

production of this report. In section 2 to follow, most of these materials are summarized or exerpted in so 

far as they relate to Viequen reefs. Their information is synthesized in Section 3. Section 4 provides 

conclusions and recommendations. 

1.3 Materials Available 

The coral reefs of Vieques have been directly assessed in a number of reports and publications that 

include the following. 

1.3.1 Written or Other Information Directly Relevant to Vieques 

• Draft Environmental Impact Statement (DEIS): Continued Use of the Atlantic Fleet Weapons Training 

Facility Inner Range (Vieques}, Volumes 1 and 2, 1979, Tippetts, Abbett, McCarty, Stratton and 

Ecology and Environment, Inc. (TAMS and E&E}. 

• Final Environmental Impact Statement (EIS): Continued Use of the Atlantic Fleet Weapons Training 

Facility Inner Range (Vleques), 1980, Tippetts, Abbett, McCarty, Stratton and Ecology and 

Environment, Inc. (TAMS and E&E). 

• The Marine Sediments of a Naval Bombing Range, Vieques P.R., 1978, expert witness report, Bill 

Raymond 

• Recent History of a Fringing Reef, Bahia Salina del Sur, Vieques Island, Puerto Rico. 1983. l.G. 

Macintyre, B. Raymond, and R. Sluckenrath. Atoll Research Bulletin #268. p 1-8 

• A Quantitative Biological and Health Assessment of Selected Coral Reefs in Vieques (Puerto Rico) 

and the U.S. Virgin Islands, 1978, expert witness report, by A. Antonius and A.H. Weiner 

• Coral Reefs under Fire, 1982, Arnfried Antonius & Arthur Weiner, PSZN I: Marine Ecology 3(3): 255-

277 

2 
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• Growth Characteristics of Reef-building corals Within and External to a Naval Ordnance Range: 

Vieques, Puerto Rico, 1981, Richard E. Dodge, Proceedings of the Fourth International Coral Reef 

Symposium, Manila, 1981, Vol. 2, p 241-248 (results of expert testimony report). 

• 1979 Hurricane Damage to Coral Reefs of Vieques. 1980, Report to Naval Facilities Engineering 

Command, W.F. Raymond and R.E. Dodge 

• Court's Opinion in Barcelo v. Brown ... exerpts from the judge's opinion in Barcelo v. Brown (13 ERC 

2105-2156) 

• Environmental Assessment of continued use of the Atlantic Fleet Weapons Training Facility Inner 

Range Vieques, Puerto Rico, January 1986, Ecology and Environment, Inc. (E&E). 

• Consultation package for Endangered Species Act, Section 7. Compliance for JTFEX 00-1 

(December 2 - 15) 

• Air Photography 

• 1999 true-color 1/6,000 scale aenal photography; 
• 1994 true-color 1112,000 scale aerial photography; 
• 1978 color air photography 
• 1977, 1964, 1961 black and white air photography 

• the AFWTF stray round observation log; 

• the Vieques Benthic Habitat Map; 

• the results of the seagrass bed assessment (indications of recent holes found within seagrass beds 

that have likely resulted from the impact of stray rounds}. [NOTE: While listed, we did not have access 

to this report) 

Other information relevant to Vieques coral reefs includes: 

• Land Use Map of Vieques Island 

• Reefs and Manatees --Vieques Benthic Habitat Map 

• 1996 Vieques Lump (Landuse Management Plan) 

• Current Section 7 Consultation Package 

• Historical Environmental Documentation (1979 EIS & 1985 EA) 

• Sea Turtle Conservation Program Data/ONER-Navy Turtle Program Data 

3 
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• Description of Naval Operations 

• Puerto Rico Conservation Foundation Pelican study data (1997-1998) 

• Kayo Condo Island Buffer zones and overflight Zones 

1.3.2 Hurricane Effects 

• Various reports and publications 

1.3.3 Global Influences 

• Descriptions of global influences on coral reefs 

1.3.4 Legal and Policy Material 

• Magnuson Act 

• Executive Order 13089, Coral Reef Protection 

• Draft Action Plan CRTF Working Groups, Nov. 2, 1999, Prepared by: The Working Groups of the U.S. 

Coral Reef Task Force, Presented to: The U.S. Coral Reef Task Force For Review and Discussion 

U.S Virgin Islands November 2, 1999 

• President Clinton's speech of Friday, Dec. 3, 1999 

2. Summary and Exerpts of Available Information 

2.1 Written Information Directly Related to Vieques 

2.1.1 Draft Environmental Impact Statement (DEIS): Continued Use of the Atlantic Fleet 
Weapons Training Facility Inner Range (Vieques), Volumes 1 and 2, 1979, Tippetts, 
Abbett, McCarty, Stratton and Ecology and Environment, Inc. {TAMS and E&E). 

This document provides an overview description of coral reefs and coral reefs of Vieques including 

general structure, zonatlon, and species composition. The following quotation provides relevant 

information regarding naval effects. 

"The coral reefs in the surface and air impact areas on the eastern tip of Vieques were surveyed 

to determine the extend of damage resulting from previous range activities. Differentiation 

between natural storm induced damage and damage from naval activities is extremely difficult. 

Except where obvious craters or damaged coral, or naval ordnance were observed in the reefs, 

the presence of coral rubble or disoriented coral colonies could have resulted from either source 

of energy. Similar observations were also noted at Eniewtok in the Pacific. where the physical 

damage to the reefs except in the immediate vicinity of the nuclear bomb test sites approximated 

4 
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that which might be expected from a typhoon (DiSalvo and Odum, 1974), and massive destruction 

and alterations to the reef ecosystem from hurricanes are well documented in the Caribbean, and 

elsewhere (Gareau, 1959; Glynn et al., 1964; Stoddart, 1962). Thus, the precise determination of 

the extent of bomb induced damage as opposed to storm damage in the reefs is practically 

impossible expect in more obvious situations. 

Althouqh military debris consisting of unexploded bombs and shells, illumination rounds, flare 

canisters, metal fragments, and parachutes are found scattered throughout the reefs in the vicinity 

of the target complex, they are more concentrated in the immediate area around the naval gunfire 

targets situated along the shorelines. Damage to the reefs consists primarily of isolated craters 

and broken coral colonies. 

Damage to the reefs was noted in the fringing reef around Roca Alcatraz where several craters, 

unexploded ordnance, and a large scar in the bottom edge of the reef was observed. Isolated 

craters and damaged coral were also observed in the large patch reef in Bahia Salina def Sur and 

the small fringing reefs of the north shoreline of this bay, and in the patch reef off Bahia lcacos, in 

the reefs adjacent to Punta lcacos, Punta Gato, Punta Fosil, and Isla Yallis and in the eastern 

fringing reef at Puerto Diablo. Damage was also noted in the reefs adjacent to the naval gunfire 

targets along the north shore of Bahia Salina del Sur and in the poorly developed reef or coral­

encrusted bedrock on the eastern promontory of this bay " 

2.1.2 Final Environmental Impact Statement (EIS): Continued Use of the Atlantic Fleet Weapons 
Training Facility Inner Range (Vieques), 1980, Tippetts, Abbett, McCarty, Stratton and 
Ecology and Environment, Inc. (TAMS and E&E). 

This report summarizes environmental impacts to the reefs in the following quotations 

"Use of explosive ordnance, marine maneuvers and normal facility maintenance and construction 

procedures have minor impacts on the topography of the island and crest localized soil-erosion 

problems. These impacts are subject to mitigative procedures .... The ecology of the waters 

around Vieques is largely unaffected by Navy activity on the Island, except for the limited damage 

caused by bombing and shelling at the AFWTF target area. This largely unavoidable impact 

results in minor damage to coral communities and loss of small numbers of fish, but does not 

threaten the overall viability or productivity of the marine community or threaten endangered 

species at Vieques .. . 

The Navy acknowledges on page 2-144 that military debris is found scattered throughout the reefs 

in the vicinity of the target complex and that the reef damage consists primarily of isolated craters 

and broken coral. This damage Is negligible in comparison to naturally occurring damage from 

wave action as is evidenced by the extensive damage to the reefs on the southern coast of 

5 
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Vieques caused by hurricanes David and Frederic ... However, studies conducted by the Navy on 

potential sediment damage to the corals and coral growth rates {Raymond, 1978; Dodge, 1978) 

and comparisons of the reefs of Vieques with those of St. Croix indicated that the effect of Navy 

activities on the coral reefs is negligible 

Similarly, the court in Barcelo v. Brown (13 ERC 2133-2134} found that (1) sediment-damaged 

corals is the result of natural forces rather than Navy activities; (2) the effect of Navy activity on 

coral growth rate of M. annularis has been negligible; (3) at present there has been no irreparable 

damage to coral reefs and existing damage can be repaired by the reefs normal growth 

processes; (4) the bulk of damage noted on the reefs is due to natural processes; (5) the amount 

of military damage to the corals on Vieques is insignificant to the normal functioning of the reef 

ecosystems, clearly indicating that the impact of Navy activity on the reef system is negligible .. . 

The survey conducted by Antonius was to assess the health condition of the reefs on Vieques and 

the effects of military activities. As stated in the DEIS, it was performed using standard 

quantitative survey techniques. In order to form a basis for comparison the Viequen reefs were 

compared to similar reefs In the Virgin Islands within almost identical ecological settings. The 

survey indicated that the reef systems in both areas were similar 1n terms of the amounts of dead, 

broken, or diseased corals and coral rubble, and that military impact on the Viequen reefs was 

negligible. The survey indicated that the Viequen reefs are healthy and that the restriction of 

access to the area may have had a benefidal effect on the overall health of the reef complex. The 

court in Barcelo v. Brown (13 ERC 2132-2133) confirmed these conclusions." 

2.1.3 The Marine Sediments of a Naval Bombing Range, Vieques P.R., 1978, Expert Report, Bill 
Raymond 

"EFFECTS OF NAVY ACTIVITY: 

Periodic bombing and bulldozing in the Atlantic Fleet Weapons Range has removed a major 

portion of the vegetation in the eastern half of the drainage basin of Bahia Salina del Sur, 

undoubtedly increasing the erosion and deposition of sediments into Laguna Anones. The result 

has been that Laguna Anones is now a dry lagoon with standing water only in bomb craters, 

causing increased runoff of terrigenous sediments into Bahia Salina del Sur at the northeast 

corner of the bay. Evidence exists of recent channeling of sediment through a narrow gap through 

the beach during heavy rainfall. The sediment entering the bay is poorly sorted silt that is 48% 

calcite and 52% volcanic sand. silt and clay. The calcite source is the Miocene limestone to the 

east, which has a Ca/Mg ratio of 244/1. The effect of the runoff, although esthetically distasteful, 

seems to pose no immediate threat to the environment. It is difficult to speculate on what future 

damage could result from continued runoff of these sediments into the bay. More investigation 

6 
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into this matter is warranted. At present, no major reef building organisms are being threatened by 

the runoff. The distribution of seagrass is very sparse near the runway. The sediments that 

periodically enter the bay at the runway have migrated both north and south along the shore and 

offshore to a distance of 100 meters offshore. The several large bomb craters in the bay near the 

runway are acting as silt traps and are collecting the finer grain sizes of the runoff. 

The construction of the two boat ramps, one in Bahia lcacos and one in Bahia Salina del Sur has 

resulted in some offshore sedimentation of the fine portion of the fill used in building the ramps. In 

July 1978 and again in September a large brown plume of silt and clay was observed at the south 

boat ramp while a bulldozer added new fill and modified the position of the concrete slabs. Later in 

September a turbidity curtain was successfully deployed during the final phase of construction. A 

final inspection 1n October revealed no noticeable damage to the seagrass beds or reefs as a 

result of either boat ramp. The north boat ramp had not yet been completed as of mid-October. 

The effect of occasional shortfalls and overfalls of bombs and projectiles on the marine 

environment is a subject of ma1or concern to this investigation, from a sedimentologist's 

perspective. Close examination of several bomb craters up to 10 meters in diameter along the 

north coast of Punta Gato has revealed extensive sediment damage from explosions around the 

perimeters of the craters The craters themselves have become partly filled with sand. The water 

depth is less than two feet around the craters and five to six feet within These craters appeared 

to be several years old, and the sediment that had caused the damage was gone. No permanent 

disruption to the sediment distribution other than the presence of sand in the craters could be 

detected A few live corals older than 20 years could be found within six meters of the craters. 

The fringing reefs on both sides of the north central cove in Bahia Salina del Sur have been 

extensively bombed. Several craters in the reefs are visible in recent color aerial photos (flown 

August 1978 by the U.S. Navy). The sediments in the bay, however, are very well sorted 

(uniformly sized) and do not reflect any addition of coarse sediments. Only surface samples were 

collected so no information is available on subsurface sediments. 

There are no significant differences between the average Ca/Mg ratios of sediments from reefs 

within the impact area and reefs outside the impact area: 

Average Ca/Mg 

(Impact area) Reefs S-4, S-5, S-6 and N-9 
Reefs S-2 and S-15 

29.1/1 
27.0/1 

This reflects a normal erosion/sediment production rate rather than large scale pulverization of 

coral , which would rapidly produce a high percentage of aragonite sediments and reduce the 

7 
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proportion of Magnesium in the local sediments, since the source of magnesium is the high­

magnesium-calcite foraminifera, molluscs, and coralline algae (Chave, 1954). These comprise a 

very low percentage of the mass of the reef but a relatively high percentage of the sediments, due 

to their short life cycles and habitat m the most erosive portion of the reefs, around the bases of 

coral colonies. 

The sediment-damaged corals along the leeside edge of the reefs appear to be a result of normal 

sedimentation from wave turbulence and storms. There is no evidence linking this sediment 

damage to any Navy activity." 

2.1.4 Recent History of a Fringing Reef, Bahia Salina del Sur, Vieques Island, Puerto Rico. 1983. 
l.G. Macintyre, B. Raymond, and R. Stuckenrath. Atoll Research Bulletin. #268. p 1-8 

UThe effect of U.S. Navy training activities on the shallow-water reefs at the eastern end of 

Vieques Island, Puerto Rico, was investigated during a 1978 ecological survey that included the 

drilling of three short core holes into an Acropora palmata (Lamarck} reef off the east coast of 

Bahia Salina del Sur. Radiocarbon dates of five core samples yield new information on the 

accumulation rates of A. palmata reef sections and provide further evidence that framework 

communities of many sea-level reefs are migrating leeward over loose back-reef sediments." 

Accumulation rates varied between 1.66 and 3.21 m/1000 years. 

2.1 .5 A Quantitative Biological and Health Assessment of Selected Coral Reefs in Vieques 
(Puerto Rico) and the U.S. Virgin Islands, 1978, Expert Witness Report, by A. Antonius and 
A.H. Weiner 

Utilizing a line transect with assessment points every meter, Antonius and Weiner, 1978 took 10100 

samples points over east end north and south Viequen reefs and 4440 sample points at similar reefs in 

1he U.S. Virgin Islands. Percent coverage of various substrate types. including Military debns, was 

quantified. Coverage of organisms was quantified, which included an analysis of breakage due to military 

impact. They concluded the following. 

"Thus, the impact of these natural forces, i.e. diseases, boring organisms, storms, etc, which 

result in sizeable accumulations of diseased, dead, and broken corals. places the impact of 

military operations on Viequen reefs in its proper perspective. In other words, this quantitative 

assessment clearly indicates that the impact of military activities on the coral reefs of eastern 

Vieques is negligible." 

8 
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2.1.6 Coral Reefs Under Fire, 1982, Arnfried Antonius & Arthur Weiner, PSZN I: Marine Ecology 
3(3): 255-277 

"The coral reefs at the U.S. Navy bombing range at eastern Vieques (Puerto Rico} were 

compared to very similar reefs at the U.S. Virgin Islands which are under no military impact. Over 

1 Okm of I m-interval point-transects were recorded in the Viequen reefs, and over 6km 1n the 

Virgin Islands. 14 categories of substrate (Including military debris) were distinguished, as well as 

over 50 species of benthic plants and animals, Diseased and dead animals were assessed, and 

also coral breakage and military impact. In terms of health of the Viequen reef (1 % diseased, 9 % 

dead animals) were found to be superior to those of the Virgin Islands (4 % diseased, 15 % dead), 

coral 'breakage was less in Vieques (13%) than in the Virgin Islands (15%}, and sample points 

representing military impact were only 14 out of almost 5000 (=0%) in Vieques. Thus, no 

deterioration due to military activity could be detected in the eastern Viequen coral reefs. On the 

contrary, they seem to benefit from the complete absence of tourism in the area." 

2.1.7 Growth Characteristics of Reef-Building Corals Within and External to a Naval Ordnance 
Range: Vieques, Puerto Rico, 1981, Richard E. Dodge, Proceedings of the Fourth 
International Coral Reef Symposium, Manila, 1981, Vol. 2, p 241-248 (results of Expert 
Witness Report, 1978). 

This publication contains the results of an expert witness report on this subject. The following quotations 

summarize the work. 

'The skeletal growth of reef-building corals ls known to be sensitive to the enwonrnent. In 

particular. high levels of sedimentation and turbidity lead to decreased growth rate, suppressed 

growth variation, and, ultimately, coral death because of reduced illumination necessary to 

zooxanthellae and/or increased energy expenditure by the coral animal to remove impacted 

sediments. 

To assess the effect of Naval Ordnance Range usage at Vieques. Puerto Rico, specimens of 

Montastrea annularis were collected from reefs adjacent to and removed from the range area. 

Growth was measured from annual increments revealed by X-radiography of medial slabs of the 

coral skeletons. Mean growth rates and growth variances were calculated for each station or 

station grouping over the common time period 1970-1977. 

Statistical comparison of the growth data reveals a general similarity between range and control 

stations. This evidence coupled with quantitative coral abundance and diversity data of others 

Indicate a lack of anomalous and adverse sedimentation/turbidity conditions affecting corals on 

reefs near the range area. Chronologies of coral band widths compared to historical recorded 
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environmental data indicate that a major natural parameter which controls coral growth in 

Vieques." 

2.1.8 Court's Opinion in Barcelo v. Brown ... Excerpts from the Judge's Opinion in Barcelo v. 
Brown (13 ERC 2105-2156) 

"An analysis of the various components which make for a healthy coastal ecosystem reinforces 

this view point. 

(1) The Coral Reefs and Related Communities 

Various studies were conducted related to alleged sedimentation of the reefs, particularly in the 

high impact areas of Bahia Salina del Sur and Bahia lcacos. These studies were conducted with a 

view to determining the extent and location of any deposition of terrigenous sediment (runoff) 

offshore, the location of areas of sediment damage to coral reefs, and the source and causation 

of any excessive sedimentation on corals. This is important in that sedimentation not only causes 

turbidity in the water and therefore blocks off light essential to the various life processes, but also 

because sedimentation brings about stress to the coral, which diverts energy from its reef-building 

functions. 

These studies show that the nature of sediments contained in the waters at the eastern end of 

Vieques {They reflect a high calcium carbonate sediment production rate typical to a small and 

island. They are primarily biogenic aragonite with lesser amounts of calcite and a very small 

terrigenous fraction Results of the percent insoluble analysis (used to determine percent 

terrigenous sediment) indicate low content of terrigenous sediment for all marine sediment 

samples, even in nearshore portions of shallow bays, except for those areas immediately adjacent 

to runoff sources: at the end of the "runway'' and adjacent to the inner gunnery target.] are similar 

to those of the Virgin Islands region. an area unaffected by Defendant Navy's activity and world­

renowned for the clarity of its waters. Although there are some corals which have been damaged 

by sediment. mostly in a narrow zone on the protected or leeward edges of the reefs, the 

percentage of terrigenous sediment on these corals Is very low, and runoff does not pose a threat 

of any measurable magnitude to any reef-building organism. The sediment damaged coral is the 

result of deposits caused by natural forces rather than Defendant Navy's activities. 

Comparative studies of the Montastrea annularis an abundant coral [Whose growth rate is highly 

sensitive to sedimentation and can easily be measured by XRay techniques.] and a reef builder in 

V1eques and throughout the Caribbean, show that the effect of Defendant Navy's activities in 

Vieques has been negligible in terms of retarding coral growth rate. At present there is no 
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irreparable damage to coral reefs in Vieques and what damage does exist can be repaired by the 

reefs' normal growth processes. 

Although undoubtedly there are some indications that stray ordnance have caused some 

pocketing 1n a limited area of the reefs of Bahia Salina del Sur and Bahia lcacos, the bulk of the 

damage observed in the reefs there and elsewhere is caused by the natural processes of 

bioerosion and wave action, which processes cause cracks, shearing and breakage in 

Montastrea. This type of coral damage is typical of any high energy (i.e., wave) area, such as 

eastern Vieques, and can easily be confused with damage caused by explosions. 

A comparison of the Vieques reefs with those of the Virgin Islands is particularly apropos because 

of the almost identical geological, climatological, ecological and physical oceanographic 

parameters of these two areas. [The biophysical similarity of these areas is mainly governed by 

two parameters (1) they rise from a relatively shallow sea floor, and (2) they are subject to 

considerable wave energy.} Thus the analysis of Vieques reefs inside the area of naval activity vis­

a-vis the control reefs in the Virgin Islands outside of any naval activity should establish whether 

any difference exists that can be attributed to naval presence on Vreques. 

In the study conducted in the eastern Vieques range area (ALA/CAS/NGFS) approximately 10,000 

sample points were taken representing a linear distance of over 1 O kilometers. In the Virgin 

Islands 4,440 sample points were taken representing a linear distance of over 4.4 kilometers. The 

results of these two transact analyses reveal that the reefs in the eastern part of Vieques and 

those in the Virgin Islands [Nine reefs were used in the Virgin Islands located in Dorothea Bays 

(St. Thomas), Little St. James, Johnson's Reef and Reef Bay (St. John's}, and Togue Bay, 

Turner's Hole and Buck Island (St. Croix). Twelve reefs were used in Vieques commencing at 

Punta Este to Punta lcacos on the north coast and from Punta Este to Punta Matias on the south 

coast.] are almost identical in composition. The organic portions of these reefs show nearly 

identical percentages for all major reefs components. The amount of broken, diseased, and dead 

coral, and of coral rubble is very similar in both areas. This tends to demonstrate that both reef 

systems are subject to the same kinds and same amount of stresses It is particularly significant 

when we consider that a large percentage of the reefs studied in the Virgin Islands [Johnson's 

Reef and Reef Bay in St. John] is within the control of the Park Service of the Department of 

Interior and subject to stringent regulations as to its use, all of which reinforce our conclusion that 

the vast majority of coral rubble in both the Virgin Islands and Vieques is the result of natural 

broerosion and wave action. [As signified by the presence and dominance of the coral Acropora 

palmata, which is a known indicator of high energy regimes.] 
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The living biomass of both of these reef systems exhibit a very low abundance of plants and 

sponges. (1-2%.] This is again the result of the rather shallow and exposed surf crest type 

environment of these reefs. Sea grasses, microalgae and sponges do not usually flourish in a 

high energy environment. (This is also reflected in the composition of the plant and sponge 

populations. i.e., a large percentage of the plant and sponge population found in the transits are 

represented by the Corallinaccae, a family of red, coralline algae; sponges include a high number 

of Anthosignell variaus. forma incrustans. Both the Corallinaceae and the Anthrosignella variaus 

species are adapted to high energy environments.] 

The quantitative assessment of 4,974 sample points of reef building corals in eastern Vieques 

reveals 14 points that show military impact. This is equivalent to 0.276% of the total reef and is 

representative of the damage attributable to the military to reefs 1n Vieques. This amount of 

damage is insignificant to the normal functioning of the Vieques reef ecosystem and clearly 

indicates that the impact of these activities on this system is negligible." 

2.1.9 1979 Hurricane Damage to Coral Reefs of Vieques, 1980, Report to Naval Facilities 
Engineering Command, W.F. Raymond and R.E. Dodge 

"A reconnaissance survey conducted May 27-30, 1980 of coral reefs within the US Naval 

weapons training range area of Vieques, Puerto Rico has indicated significant damage, 

particularly to the southern reefs from the relatively close passage of Hurricanes David and 

Frederic in Fall , 1979. 

Primary damage observed was in the form of overturned and broken coral and coral rubble 

accumulations to the lee of former rich coral areas and on the slope edges of reefs. Branching 

coral was the most severely affected, particularly Acropora palmata that was completely denuded 

from several reef locations. Non-branching forms such as Montastrea annu/aris and Diploria sp. 

suffered less mortality. Many specimens of these species were killed or injured, however, by 

overturning, breakage, abrasion, and/or burial. 

The observations made and conclusions drawn are entirely consistent with scientific literature 

reports of hurricane generated reef damage elsewhere and at other times. There is no evidence 

of 1) increasing range usage over the past two years' 2) numerous and newly formed bomb 

craters; and 3) increased amounts of ordnance fragments on the reefs. Any of the preceding 

might have suggested that naval activities have been the cause of the reef damage .. . " 
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2.1.1 O Environmental Assessment of Continued Use of the Atlantic Fleet Weapons Training 
Facility Inner Range Vieques, Puerto Rico, January 1986, Ecology and Environment, Inc. 
(E&E). 

"Notice of Finding of No Significant Impact 

The potential environmental impacts of naval activities on Vieques were thoroughly evaluated and 

documented in a Draft Environmental Impact Statement (DEIS) and a Final Environmental Impact 

Statement (FEIS) completed in 1980. The environmental documentation was a direct outcome of 

a Court Suit brought by the Commonwealth of Puerto Rico as concerned with naval activities on 

the Island. The DEIS/FEIS evaluated environmental impacts based on existing operations and 

predicted impacts through 1985. The DEIS/FEIS and the outcome of litigation determined that 

although some unavoidable adverse impacts did result, these impacts were either not significant 

or could be adequately mitigated. It was concluded that naval operations on Vieques could be 

conducted in an environmentally acceptable manner. The Navy and the Commonwealth executed 

a Memorandum of Understanding (MOU) in October 1983, which noted generally an identical 

conclusion 

Since 1980, the types of activities and the level of operations have changed only slightly 

However, current projections predict that, although the number of days the range is used will 

remain about the same, ordnance deliveries could increase up to 45% over current usage. 

Vieques is located in the Caribbean Sea approximately 7 miles southeast of the main island of 

Puerto Rico. The Navy owns approximately 22.000 acres of the total 33,000 acres on the Island. 

Naval training activities are conducted primarily within an area known as the Inner Range, which 

encompasses about 14,500 acres on the eastern half and includes an area extending to 3 miles 

from the shoreline. Within the Inner Range the Atlantic Fleet's surface ships, aircraft, and marine 

forces carry out training in all aspects of naval gunfire support (NGFS); air-to-ground (ATG) 

ordnance delivery; air-to-surface mine delivery; amphibious landings; small arms, artillery and 

tank fire; and combat engineering. On occasion, other allies also utilize the range and issue 

ordnance authorized for support of Atlantic Fleet units Only limited training exercises have been 

conducted at the NAF, along the south and west beach areas. 

As noted the level of NGFS operations projected through 1990 is expected to require an average 

of 130 days per year and expend 9.490 rounds per year. This represents an increase of 33% in 

the number of days of range use per year, and a 17% increase in the number of rounds 

expended. Predictions of future levels of operations made earlier greatly exceeded the actual 

levels of operations as it was estimated that NGFS would occur on an average of 160 days per 
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year and expend an average of 14,560 rounds. Actual NGFS range use for 1979-1984 was only 

98 days, and 8134 rounds were expended. 

Over the next five years ACT operations are expected to occur on an average of 130 days per 

year and expend 9, 100 bombs per year. This represents an 8% increase in the number of days of 

AT range use and a 46% increase in the number of live bombs per year. The predictions of future 

AT operations made earlier also overestimated the number of days of AT activity per year by 

approximately 25%. but underestimated by 26% the number of live bombs dropped per day. As a 

result, the total number of bombs actually dropped per year was similar to predicted levels. The 

level of Fleet Marine Force Atlantic (FMFLANT) operations is expected to continue at existing 

levels. Additionally, the Amphibious Ready Force is planning to conduct several weeks of 

amphibious landing operations each year. Other actions proposed for Vieques within the next five 

years include: 

• Range Operations Center - Construction of a 10,000-square-foot, operations center to replace 

the temporary, existing complex. The new center will have berthing and messing facilities for 

22 men and will include new generators, a desalination plant, solar water heaters, 

underground fuel storage, paved parking, and a sanitary sewer system. 

• Laser Scoring System (LSS) -

• Improvement of Bomb Scoring Facilities - A new video system will replace the current system 

employed on the bulls-eye targets. It will cover an area of 4,000 feet in diameter, including 

most of the fixed AT targets. Five concrete bunkers to house the bomb scoring cameras and 

a 25-foot-high tower will be constructed. Bunkers will be constructed at observation posts 1, 5, 

and 9. al Punta Gato, and the new observation post to be located on the southeastern tip of 

Bahia Salina del Sur 

• Improvements to Camp Garcia-Cerro Matias Road - The 9.3 miles of primarily dirt road from 

Camp Garcia to Cerro Matias will be improved. 

• Gasoline Filling Station - A gasoline filling station will be constructed adjacent to the 

boathouse on Cerro Matias. 

• Ready Magazines - Two reinforced concrete ready magazines will be constructed on Cerro 

Matias. 

• Security Fence - A security fence approximately 900 meters long is planned to extend across 

the Island along the run-in line to bulls-eye target No. 1. 

• Reforestation Project - A reforestation program, designed to provide valuable forest products, 

is proposed for the NAP. A pilot reforestation project is presently under-way. The reforestation 

project will be expanded to include most of the undeveloped land on the NAF if the pilot 

project proves successful. 
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The following unavoidable, adverse effects of the Navy's continued activity are identified and 

mitigative measures described: 

The eastern end of Vieques is subject to impacts from both live and inert ordnance. These 

activities will continue to have adverse impacts on vegetation on and around targets. Occasional 

stray ordnance will continue to fall outside the designated targets and some of this material, 

including parachutes and canisters from flares, will fall in the water. The impact resulting from 

these activities is considered minor and will not adversely affect the productivity and functioning of 

the affected environments. Activities will not affect the survival or breeding of endangered species 

or other wildlife populations, although individual members of these populations may be affected. 

NGFS and AT training as well as range refurbishment have had adverse impacts on soil erosion 

and sedimentation. Implementation of a Soil Erosion Control Plan (SECP) should further insure 

that the adverse impacts do not occur. 

Detonation of ordnance also results in groundborne vibrations which are extremely small and will 

not affect historic or other structures located outside AFWTF property. The air emissions 

associated with the AFWTF training exercises have a minor effect on air quality. Although 

airborne particulates will result from exploding ordnance, the effects are highly localized and have 

a negligible impact on particulate levels outside the Inner Range .... 

Existing naval activities are not causing, and future activities are not expected to cause, any 

adverse impacts to surface or groundwater resources. Similarly, the continued use of Vieques for 

naval activities is not expected to have any adverse effects on marine water quality. The 

relocation of several targets from coastal to inland locations has reduced the amount of ordnance, 

which lands in the water, and has already minimized any resultant impacts to marine water quality. 

The Assessment prepared for this action indicates that continued naval use of Vieques will result 

in minor localized impacts. Despite these disturbances, major long term beneficial impacts will 

result from implementation of the land use management and soil erosion control plans. The 

sanctuary effect of restricted access, also, outweighs these adverse impacts. Continuation of 

NGFS and Air Training (AT) exercises will result in further direct ordnance impacts to reefs 

adjacent to the impact area and as predicted in the 1978 DEIS, this could eventually lead to the 

loss of some reefs in a highly localized area. However, with less than 6% NGFS and 1 % AT 

rounds landing in the water, the majority of the reef system in the impact area is not expected to 

be affected. Past land use activities have adversely affected most of the 31 mangrove forests on 

Navy land and some of these activities continue. The overall condition of mangroves in 1985, 

however. has improved since 1978. Accordingly, 1t is the Navy's conclusion that continued use of 
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the inner range at current and pro1ected levels will not result in any significant Impact to the 

environment.'' 

Specific Additional Assessments 

"Description of 1985 Conditions 

In January 1985, the coral reefs of Vieques were again qualitatively and quantitatively assessed to 

determine the present reef conditions, and to evaluate changes since 1978 in relation to the 

hurricane damage and as a result of ongoing naval activities. 

Qualitative surveys entailed visual reconnaissance of the reefs around the island using both 

snorkeling equipment and scuba. The method used to quantify the composition and health of the 

reefs was the plotless line transect (Antonius 1974). A 100-yard transect line marked at 1/2-yard 

intervals was placed randomly over the sample area and the organisms or substrate falling 

directly beneath each of the marked points were recorded. Twenty-four reefs were quantitatively 

sampled along fifty 100-yard transects; the location of the reefs which were sampled. For 

reference, the reefs have been numbered consecutively east to west; reefs on the north shore are 

designated by an "N." while reefs on the south shore are designated by an "S." 

The assessment of the health and general condition of the reefs was based on two criteria: the 

amount of dead versus living organisms, and the amount of Acroporidae compared to other hard 

corals. The amount of Acroporidae is important because, although Montastrea annularis is 

typically considered the major reef building coral species in the Caribbean. in shallow turbulent 

areas such as are found on Vieques Acropora palmata is the dominant reef building organism on 

healthy, well-developed reefs, while in stressed ecosystems, Acropora is usually replaced by more 

tolerant corals, such as Poritidae. However, the predominance of Acropora is also a function of 

reef depth and zonation, and this was taken into account in the assessments. 

In addition to these surveys, growth rates of massive corals of the species Montastrea annularis 

were determined from specimens collected from the southern reefs in two range locations and 

one control area. Each coral was sent to the laboratory, where they were sectioned medially and 

several sections approximately 0.25 inches thick were X-radiographed to expose annual growth 

increments (Dodge and Vaisnys 1980). Each annual growth band was dated as to year of 

formation by sequential counting from the growth surface. For each specimen, annual extension 

rates were measured by caliper along a transect drawn along the axis of maximum growth for 

each year from 1975 to 1984. Six specimen sections from each of the three study areas were 

measured. 
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Qualitative observations during the 1985 survey indicated that the reefs have not shown any 

substantial recovery following the devastating effect of the 1979 hurricanes. Overall, the coral 

community which in 1978 had been dominated by A. palmata was in 1985 dominated by a 

Montastrea!Dipforia complex as well as Millepora spp., with Millepora spp. occupying the shallow 

reef crest areas and the .Montastrea/Diploria complex occurring at the base of the reef crest. 

Former A. pafmata canopy forests which were destroyed in 1979 had been further reduced to 

rubble by wave action in 1985. with algae and other opportunistic species covering the bottom. A 

prominent feature of at least a few reefs (e.g , Long Reef and Mosquito Reef) was the presence of 

an encrusting sponge commonly known as chicken liver sponge (Chondri/la nucula}. This species 

is adapted to colonizing the unprotected skeletal surface of corals. During the 1985 survey this 

species was observed to cover areas up to 30 feet across, encrusting corals as well as any other 

solid objects, whereas in 1978 1t was a minor constituent of the reef community. 

The hard reef-building corals were identified during the 1985 survey. Compared with the coral 

species observed in 1978, there was an overall reduction in the number of coral species. Many of 

the understudy corals which were relatively common in 1978, such as Musa anqulosa, lsophyl/ia 

sinuosa, /sophyllastrea riqida. Eusmilia fastigiata, and Mycetophyllia spp., were almost totally 

absent in 1985 To some extent this is expected, as the understory species are adapted to low­

light conditions typically occurring under A. palmata canopies. However, with the removal of this 

coral canopy, some of these species were expected to be seen, especlally in deeper waters. In 

addition, the removal of the shading effect of the .A. palmata canopy should have resulted in the 

increased growth of other corals. 

The susceptibility of the shallow water reefs to storm damage is quite apparent when they are 

compared to deeper reef systems. Two reefs located south-southwest of Cayo Real along the 

southwest coast of Vieques were qualitatively surveyed in 1985. The first reef. located about 30 

feet deep, is constructed on a rocky shelf which rises 2 to 3 feet off the sand bottom. Numerous 

healthy and robust massive corals (Diploria spp., Montastrea spp., Siderastrea spp., Co/pophyllia 

natans, and Dichocoenia stokes1) occur in a dense concentration surrounded by an abundance of 

lush soft coral . The second reef, located southeast of the first. is approximately 60 feet deep and 

is also built upon a rocky ledge sloping up to 40 feet, forming extensive areas of overhangs and 

undercuts. This reef is composed of huge growths of Montastrea annularis, Diploria 

labyrinthiformis, and Colpophyllia natans in addition to other smaller species of hemispherics. 

Neither reef exhibited any evidence of damage, and both supported coral species not observed on 

the other reefs, such as the understory species Mycetophyllia spp., Musa angulosa, and lsophyllia 

spp. 
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North Coast Reefs 

A total of 12 reefs were qualitatively and quantitatively surveyed on the north coast of Vieques: six 

reefs located offshore of the AIA and six reefs outside the AIA. These surveys indicated that, 

although the structural complexity and coral distribution of reefs along the north coast have 

changed little since 1978, there appears to have been a 10% to 20% decline in the amount of 

living coral especially A. pa/mata. While some coral damage was observed in 1980 following the 

hurricanes, this was relatively minor compared to the damage experienced on the south coast 

reefs. Since the 1980 study did not show this increased coral mortality, these changes must have 

occurred between 1980 and 1985. The increased mortality of A. palmata was observed both on 

reefs located in the AIA and on those outside this area. and it is difficult to identify the precise 

cause of the decline of A. palmata. On a qualitative basis. this reduction in living coral occurred 

along the entire northern coastline, and as such does not appear to be related to naval range 

activities. 

Twelve representative reefs (six in the AIA, six outside} along the north coast of V1eques were 

sampled quantitatively along 24 transects (Table 4-18). Live reef-building corals accounted for 

28% and 37% for the north impact zone reefs and north control reefs, respectively (see Table 4-

18). Since no transects were run in the control areas in 1978, comparisons of quantitative data 

between 1978 and 1985 are limited to the impact area. Coral cover accounted for 40% of all north 

AIA reefs in 1978. compared to 32% in 1985, or an 8% decrease in live coral cover over the reefs 

transected. This minor decrease in live coral cover 1s likely due to the limited storm damage which 

occurred on the north reefs in 1979. 

Table 4-18 

Percent Occurrence of Various Substrate Types and Living Organisms 
on Coral Reefs in Vieques and St. Croix 

Substrate Coverage Living Coverage 
Sand Coral Dead Soft Reef 

Reef Locations and Rock Rubble Coral Ord. Sponge Coral Coral Zoo an Algae 

North Coast (VieQues) 
AIA (n=2400) 25 18 15 <1 <1 9 28 1 3 
Control ln=2400l 7 19 24 0 1 9 37 3 <1 
Total ln=4800l 16 10 20 <1 1 9 32 2 2 

South Coast CVieQues) 
AIA (n=2400) 21 32 17 <1 <1 1 26 1 <1 
Control (n=2400) 18 16 10 0 1 15 34 2 4 
Total (n=4800l 2() 24 14 <1 0 30 2 2 

St. Croix 
St. Croix <North) (n=200l 7 16 24 2 50 3 
St Croix (South) (n=200) 3 15 16 <1 1 60 3 3 

Source: Ecology and Environment. Inc. 1985 
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Total live coral cover on north coast reefs outside the AIA was 37% in 1985, which is similar to the 

40% live coral cover in the AIA pnor to the 1979 storms but greater than the 27% live coral cover 

in the AIA in 1985. In addition, Acroporidae accounted for only 8% of all live coral in the AIA in 

1985, compared with 16% of all coral on reefs outside the AIA. It is possible that north coast reefs 

outside the AIA were not as extensively damaged by the storm as those in the AIA, although 

without comparable quantitative data for these reefs from 1978 this cannot be determined. 

While the data show a marked difference between live coral cover and the percent of Acroporidae 

between the AIA and control areas, the decline in the amount of living A. palmata was observed 

on all north coast reefs. Direct effects to north coast reefs in the AIA from naval operations appear 

to be at a level commensurate with the 1978 survey. The fringing reefs near Punta Gato and 

Penasco Fosil are still experiencing intermittent impacts from the explosion of ordnance. Overall, 

the direct effects of naval activities are relatively minor, consisting primarily of impact damage and 

possibly some sedimentation/turbidity damage from enhanced erosion of the headlands. Since the 

decline of coral cover occurred on all north reefs. although being somewhat greater in the impact 

zone, it is unlikely that naval range activities are responsible for the decline. 

In addition to the likely destruction of the reefs from the tropical storms which have occurred since 

1978, another possible explanation for the decline of A. palmata is the natural widespread coral 

mortality associated with the 1982-1983 El Nino oceanic warming event (Glynn 1984; Lessios et 

al. 1983). El Nino refers to an abnormal warming of the equatorial Pacific Ocean. The 1982-1983 

El Nino was the strongest warming event in this century. Extensive coral mortality was observed, 

primarily on Pacific reefs, but also on some Atlantic and Caribbean reefs as well. The observed 

overall decline m A. palmata coverage may be associated with this global warming effect. 

South Coast Reefs 

Situated on the windward side of the 1979 hurricane events, the south coast reefs of Vieques, and 

especially the A. palmata communities, experienced extensive damage. Compared with 1978, the 

structural complexity of the reefs in 1985 was reduced from 50% to 100% depend mg on the 

degree of exposure to the storms' force, and the effects of the storms completely altered the 

quantitative baseline from 1978. In general. very little recovery from hurricane damage had 

occurred on the south coast reefs. Portions of coral rubble and stumps which were alive in 1980 

were predominantly dead in 1985. Some scattered A. palmata recruits (4 to 12 inches in diameter) 

were present. Approximately 50% of these recruits represented rubble regrowth and new larvae 

settlement, whereas 50% represented regeneration from tissue remaining on broken stumps of A. 

palmata colonies. The most vigorous repopulation was observed on the reefs along the eastern 

fringes of the AIA (S2 and S3), and the western portion of Roca Alcatraz (S9). Inshore reefs 
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exhibited little or no recovery, and in some cases the reefs were more damaged than in 1978. The 

major patch reef in Bahia Salinas del Sur (S5a) was nearly devoid of A. palmata, and although the 

fringing reef in the northern portion of the bay (S6) had some scattered recruits, they were 

apparently 1n a state of degradation due to algal encrustation and white line disease. The fringing 

reef on the western margin of Bahia Salinas def Sur (S7} continues to be affected by naval 

gunnery and ordnance, and exhibited little recovery since 1980. 

Quantitative data obtained in 1985 for south coast reefs is shown in Table 4-18. Live coral cover 

accounted for 26% and 34% of the south coast reefs inside the AlA and outside the AIA, 

respectively. For comparison, in 1978, 53% of the south coast reefs in the AIA had live coral 

cover. This represents a reduction of approximately 50% in the amount of live coral cover. which 

is largely due to storm damage. Of the live coral cover. Acroporidae accounted for 24% and 15% 

on the AIA and control reefs. respectively The higher coverage by Acroporidae in the south AIA 

reefs can be explained by the vigorous repopulation and increased survival of A. pa/mata on the 

western portion of Roca Alcatraz (S9). The transect data for this one reef show that live coral 

cover comprises about 45% of all reef substrate and A. palmata comprises over 28% of all live 

corals. This is substantially higher than on any other reef and biases the data for the south AIA 

reefs. Without the data from this one reef, the percent composition of Acroporidae on the control 

area reefs would be higher than for reefs 1n the AIA. 

In addition to the storm damage which has affected all of the reefs along the south coast, it is 

possible that El Nino effects of 1982-1983 may have retarded south reef recovery as discussed 

above for the north coast reefs. Warming effects associated with El Nino have caused damage to 

reefs in the Pacific and in the Atlantic near Panama. and may have contributed to the loss of those 

living tissue portions of A. palmata observed after the storms. At the present rate of recovery, it 

will be many years before appreciable regeneration has occurred on the south reefs. Those reefs 

closest to naval operations (S5a, S5b, SO) show the least recovery. The DEIS (TAMS and E & E 

1979) predicted the eventual destruction of these reefs due to naval operations, and concluded 

that the loss would not represent a ma1or impact on the coral reef community in general around 

Vieques. 

St. Croix Reefs 

A limited survey of coral reefs on St. Croix was conducted in February 1985 to provide a 

comparison of reef conditions on Vieques with reef conditions elsewhere in the Caribbean. Due to 

adverse weather conditions, the survey was limited to reefs around Buck Island. 
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St. Croix, an island of similar size and orientation to Vieques, is located east of Vieques and is 22 

miles long and 5 miles wide. The island is surrounded by deep water and has a relatively small 

shelf. This shelf supports numerous coral. reefs. the best developed of which occur on the 

windward (northeastern) end of the island. Buck Island is located in this area. Surrounded by 

shallow water, Buck Island supports an extensive reef system composed of a spectacular 

framework of A palmata and M. annularls, which is best developed on the north side of the cay. 

Long Bank located on the northeast side, extends approximately 12 miles eastward and supports 

a deep submerged reef complex 'at a depth of approximately 60 to 100 feet. This area is 

characterized by a lack of A. palmata and other palmata frame builders, and is made up of a 

cemented basement. sand patches, soft corals, and scattered hemispheric corals of the species 

Diploria, Porites, and A. cervicornis. On the southern side of Buck Island, the reef which extends 

into Buck Island channel is similar to the reefs on the north described above, but is much 

shallower and not as well developed. 

In 1978, surveys indicated these reefs were healthy, with up to 50% live coral cover (Antonius and 

Weiner 1978). In early 1979, an outbreak of white line disease occurred which ktlled a large 

percentage of A. palmata in St. Croix (Ogden 1985). In addition, the hurricane of 1979 caused 

comparable damage to these reefs as in Vieques. Winds of over 50 miles per hour and estimated 

seas of up to 20 feet battered the reefs. As in Vieques, damage to reefs around St. Croix was 

greatest along the south shore. Some of the reefs along the south shore of St. Croix were leveled 

and reduced to rubble flat, and structural complexity was reduced by 50%. While the Buck Island 

reefs also sustained heavy damage 1n places, the damage was patchy in areal distribution 

(Rogers et al 1982). Although no direct comparison was made between the damage sustained by 

reefs on Vieques with reefs on Buck Island, it is likely that the reefs on Buck Island sustained less 

damage than the reefs along the south shore of Vieques because they are situated on the 

leeward side of St. Croix. 

The reefs of Buck Island were qualitatively and quantitatively surveyed over a two-day period in 

February 1985. Methodology was the same as that described above for Vieques. In addition to the 

qualitative reconnaissance surveys, two quantitative transects were run, one on the northeast side 

and one on the southeast side of Buck Island. The data from these transects are presented in 

Table 4-18. The windward reefs of Buck Island can generally be described as an extensive 

fringing reef composed of an A. palmata reef crest. Seaward, the slope drops almost vertically to 

about 30 feet to a sand valley where numerous spectacular "hay stacks" rise up to 25 feet off the 

bottom. These coral mounds consist primarily of either living or dead A. palmata framework, both 

of which are densely overgrown with the platelike P. asteroides and/or M. annularis. In addition, 

numerous species of understory coral (e.g., Mycetophyllia and /sophyl/ia) occur. Seaward, soft 

corals become dominant, with small- to mediumsized hemispheric corals such as Siderastrea 
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spp., Diploria spp., and Colpophy//ia natans. As mentioned previously, the reefs on the south side 

of the island are shallower but similar in the presence of an A. palmata reef crest. This area lacks 

the "hay stacks," however. and grades directly into a sand flat populated by small hemispheric 

corals. 

Quantitative data obtained during the present survey show a live coral cover of over 50% for the 

north reefs and 60% for the south reefs. The reef crest (which was not surveyed for safety 

reasons) appears qualitatively to consist mostly of dead A. palmata, but vigorous regrowth and 

repopulation were noted in the form of numerous 20- 40-inch A. palmata colonies , especially on 

the north side Transect data just seaward of the extreme crest show A palmata accounting for 

about 21 % and 19% of all the coral cover on the south and north reefs, respectively. One notable 

feature of the north reef was the occurrence of numerous dead or partially dead Siderastrea 

siderea on the fore reef slope. These corals were overgrown with algae. No apparent cause for 

their mortality was noted. While surveys conducted on Vieques in 1980 and 1985 have shown little 

to no coral recovery following hurricane devastation, studies on St. Croix (Rogers et al. 1982) 

indicate vigorous and rapid regrowth and recolonization of the reefs. Almost a year after the 

hurricane, nearly 70% of the broken (attached and detached) A palmata branches were still alive, 

and many of the branches were totally healed and initiating new offshoot branches Healing rates 

ranged from 0.004 to 0.02 inches per day, and growth rates of 1.5 to 4 inches per year were 

measured on the Buck Island reefs (Rogers et al. 1982). Reefs on St. Croix may have sustained 

relatively less damage from the 1979 storms than reefs on Vieques, thus resulting in more rapid 

recovery. In addition, tropical storms occurring since the studies in 1980 may have had a greater 

effect on Vieques reefs than those on St Croix, but no studies were conducted to document 

stonn damage since 1980. 

Coral Growth Rate 

As part of the 1978 studies, the growth rates of coral were investigated (Dodge 1978) to 

determine if naval activities were affecting the growth of corals by increasing sedimentation and 

turbidity. While most corals can withstand low sediment quantities on the living surface (Young 

1983; Hubbard and Pocock 1972), high sedimentation rates are lethal (Edmonson 1928; Dodge 

and Vaisnys 1977). Sedimentation levels below lethal levels have been shown to depress the 

growth rate of corals (Dodge et al. 1974; Loya 1976). 

During the 1978 study, samples of Montastrea annutaris were collected from reefs 1n the AIA and 

from control reefs outside the AIA, and analyzed for differences in growth rates. A total of 91 

specimens were collected from reefs on both the north and south sides of the island and X­

radiographed to reveal the growth bands. This analysis indicated that coral growth rates on reefs 
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in the AIA were not significantly different from those on control reefs (Dodge 1978). While some 

differences did exist in growth rates. these differences were not attributed to naval activities. 

In 1985, 20 specimens of M. annularis were collected from three reefs on the south side of 

Vieques. Two sites were in the AIA. and one site was a control area outside the AIA. The location 

of these sites. Extension growth rates for all specimens were measured for the 10-year period 

1975 to 1984: and the data were analyzed for the two five-year periods 1980 to 1984 and 1975 to 

1979. Table 4-19 presents the data for the two five-year periods. These data were also compared 

to growth information for corals collected from the same sites in 1978 and analyzed for the 1970 

to 1977 period of growth, which is also shown in Table 4-19. 

Table 4-19 
Coral Growth Rates from Three Reefs in Eastern Vieques 

Growth Rates (Inches/Year) 
OodQe, 1981 EA 1985 EA 1985 

Time Interval 1970-77 1975-79 1980-85 
Site: Mean SD Mean SD Mean SD 
S5a .356 .060 329 .061 .299 .057 
Roca Alcatraz (S9) Control .394 .067 .351 .066 .356 .060 
Ensenda Honda (515) .416 .110 .371 .074 .393 .050 

Sources: Ecology and Environment, Inc .. 1985 and Dodge 1981 . 

Compared with the average growth rates for coral determined by Dodge ( 1981 ) for the period 

1970 to 1977. growth rates for coral on all three sites declined slightly during the five-year period 

from 1975 to 1979. During this five-year period, growth rates on all three reefs did not differ 

significantly from one another. During the subsequent five-year period from 1980 to 1984, growth 

rates of coral on two reefs, Ensenada Honda and Roca Alcatraz, increased whereas growth rates 

of coral on reef S5a in Bahia Salina del Sur continued to decline 

It should be noted that, during all time periods, growth rates for individual coral specimens differed 

significantly from others at the same site, indicating that there was considerable variability in 

growth rates even for a single reef. 

Comparison of data both within sites between the two five-year periods ( 1980-1984 and 1975-

1979) and between sites over a 10-year (1975-1984) and five-year period (1980-1984) indicate 

that site S5a exhibits significantly depressed growth. Similar results were obtained by Dodge 

(1981) using only one time period of 1970-1977. Low growth rates for site S5a are likely due to 

continued disturbance of this reef by naval activities in the inner range. Reef S5a is located very 

close to an NGFS target on the mainland, and apparently receives relatively frequent impacts 

from stray ordnance. Although this target was moved inland to minimize ordnance impacts to the 
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nearshore reefs in Bahia Salina del Sur. some ordnance damage still occurs. The DEIS (TAMS 

and E & E 1979) anticipated that the few inshore reefs in Bahia Salina del Sur, including S5a, 

which were close to NGFS targets would likely be lost as a result of continued NGFS activity. The 

lower growth rates observed on reef SSa since 1980 confirm this prediction when compared to the 

reefs on Roca Alcatraz and in Ensenada Honda, both of which have experienced increased 

growth rates in the past five years. 

2.1.11 Letter to Bruce Babbitt, Secretary of the Interior and James Baker, Undersecretary of 
NOAA, August 27, 1999 by J.W. Porter and Preliminary Assessment of the Coral Reefs 
within the Eastern Tip of Vieques by J.W. Porter and V. Vicente, August, 1999 

Summary Description 

Dr. Porter in his letter to Babbitt and Baker describes his and Vicente's reconnaissance of the reefs of 

Vieques as finding "substantial evidence that military activity on Vieques is contributing to the degradation 

of the island's coral reefs". He feels the Navy is still targeting or shelling coral reefs and claims to have 

seen clear evidence of reef destruction. He argues for the conservation option in order to best protect the 

Vieques coral reefs. 

The associated Porter and Vicente report is somewhat more conservative, but does indicate damage from 

range activities were observed during their July 30-31 , 1999 site visit. Most notably the coral reef within the 

eastern end of Bahia Salinas del Sur "appears to be severely disrupted." The authors conclude that their 

~two day study is a preliminary assessment which suggests that at least some of the coral reefs in Vieques 

have been degraded my military activities on the island. A wider scope study needs to be conducted 

before making further conclusions." 

I enclose the entire text of the letter and report in the appendix. Apparently there are quantitative data 

sheets and photographs which accompanied the original report. I did not have access to these. Perhaps 

the Navy could request them from Secretary Babbitt or Undersecretary Baker. 

Discussion 

These results of Porter and Vincente are consistent with information provided previously in my original 

report. The tone of Porter's letter to Babbitt and Baker is somewhat sensational and connotes great 

damage has occurred, yet also exclaims the high quality of Vieques reefs for conservation purposes. Their 

report itself is more conservative in its conclusions. 
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From past experience on the reefs of Vieques I know it is both very difficult to distinguish bomb damage 

and it is possible to confuse natural reef degradative process with what might be construed as bomb 

impact or blast damage. The eastern reef of Bahia Salinas def Sur is known to have suffered relatively 

more impact from range usage. It may not be true that Montastrea annularis was significantly more 

affected in this area as alleged. In our inspections of 1978 and the early 1980's, it appeared that this reef 

was primarily constructed of Acropora palmata, not M. annularis. That military debris is present has been 

acknowledged in prior reports and assessments. 

The Porter and Vicente report, although apparently mostly qualitative {but quantitative data is mentioned) 

is the first inspection of the Vieques reefs since the early 1980's by qualified reef scientists. It is a brief 

report, reflecting their limited observation period. 

The report underscores the need for the Navy to begin now to acquire a baseline data set of current reef 

conditions and to implement a monitoring plan. 

2.1 .12 Consultation Package for Endangered Species Act, Section 7, Compliance for JTFEX 00-1 
(December 2 - 15) 

"The preferred attematlve is to conduct primary JTFEX Training Operations on the Atlantic Fleet 

Weapons Training Facility (AFWTF) Exercise operations would include an amphibious assault at 

Red Beach. force-on-force maneuvers, artillery fire, naval surface fire support, live fire training 

and close air support. As part of this alternative. Landing Craft Utilities (LCUs), Landing Craft 

Mechanized (LCM-8). Landing Craft Air Cushion (LCAC). Logistic Support Vessel (LSV), and 

other support craft would be used to transfer tanks and other vehicles, cargo, and personnel from 

ships to shore. Other activities include training for special operations such as noncombatant 

evacuation operations (NEO), tactical recovery of aircraft and personnel (TRAP), combat search 

and rescue (CSAR), Direct Action Raids and humanitarian assistance. Some 2,000 personnel 

would participate directly or indirectly in the amphibious landing. Operations on Vieques would last 

approximately a week. 

Ship-to-shore naval surface fire support would be directed to targets in the Atlantic Fleet Weapons 

Training Facility (AFWTF) Live Impact Area (LIA). Approximately 700 five inch rounds would be 

expended. Artillery would be also be fired from the EMA to the LIA. Close air support would drop 

bombs and direct canon fire into the LIA. Up to 300 live bombs would be dropped by aircraft into 

the LIA. 

Simulated mine warfare will be conducted as part of the exercise in the designated mine range 

area adjacent to Vieques Island. The mine warfare operations would involve dropping between 20 
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and 40 inert mine devices in the waters of the Inner Range. Recovery teams are then sent in to 

recover the mines. 

Aerial activity for JTFEX 00-1 would involve tactical fighters, observation aircraft, cargo planes, 

aerial refuelers. and helicopters. Air support would include offensive and defensive counter air 

campaigns, air interdiction, air reconnaissance, tactical airlifts, airborne operations, aerial 

refueling, airborne warning and control, and close air support of troops. 2,000 sorties are 

proposed and would be dispersed throughout the airspace areas identified above 

ENVIRONMENTAL CONSEQUENCES. 

The potential environmental impacts of naval activities on Vieques were thoroughly evaluated and 

documented in a Draft Environmental Impact Statement (DEIS} and Final Environmental Impact 

Statement (FEIS) completed in 1980. An environmental assessment completed in 1986 updated 

information in the DEIS and FEIS: discussed the effectiveness of recommended mitigative 

measures; and predicted the immediate short-term and long term impacts of continued naval 

activities. The proposed exercise is consistent with operations evaluated in these documents. 

Training activities under this alternative would occur on the Inner Range and would be consistent 

with previous/current training activities conducted on the island. 

While it is recognized that a small number of bombs {average of less than 1 %} aimed for targets 

on land may drop 1n the water adjacent to the LIA as part of this exercise, the potential to 

adversely impact marine mammals is remote and therefore the effects would be discountable. 

This conclusion is based on the fact that manatees, whales and dolphins do not frequent the 

immediate waters of the LIA as explained in Chapter 3. To ensure that no marine mammals would 

be injured in the unlikely event that ordnance lands in the water, aerial surveys will be conducted 1 

hour before exercise operations commence. If marine mammals are sighted within 1.000 yards of 

any target, no ordnance will be delivered until the area is clear. Additionally, surveys will be 

conducted after daily exercise operations cease to confirm no species were inadvertently harmed 

as the result of Navy activities. 

Surveys indicate there are sea turtle nests on beaches within the LIA. While the Navy recognizes 

that turtle nests are within the vicinity of targets 5 and 6, it would be extremely unlikely that a 5" 

shell aimed for a target on land would effect a turtle nest, therefore it would be a discountable 

effect. It is our determination that this exercise would not likely adversely effect sea turtles 

(USFWS, 1998). 

26 



Reef Damage Assessment & Condition Summary 

While it is recognized that a small number of bombs aimed for targets in the LIA may drop in the 

water adjacent to the range as part of this exercise, the potential to adversely impact a sea turtle, 

or any other protected species, is remote. This conclusion is based on the fact that manatees and 

whales do not frequent the immediate offshore waters surrounding the LIA, and that historically 

less than 1% of ordnance aimed for targets on land enters the water. Additionally, surveys prior to 

daily exercise activities would ensure the area is clear of threatened or endangered species. 

Therefore. effect to listed species in the water would be discountable. 

In summary, by avoiding sensitive ecological areas (conservation zones, mangroves, Cayo 

Conejo) and adhering to established military training restrictions on Vieques, and mitigative 

measures/restrictions adopted in this document, the 1980 EIS and the 1986 EA, threatened and 

endangered species will not be adversely effected by planned JTFEX operations on Vieques. 

V. MITIGATIVE MEASURES ANO RESTRICTIONS 

Rules of exercise play stress the avoidance of any action. which might subject the environment to 

substantial damage or destruction. The following mitigative measures/restrictions will be imposed 

to prevent, minimize, or otherwise mitigate adverse environmental impacts of the exercise. These 

measures will be contained in the Exercise Operations Order, and disseminated to exercise 

planners. commands, and unit environmental coordinators participating in JTFEX 00-1. 

1 All participating units will appoint an environmental coordinator who will attend a mandatory 

environmental briefing conducted by the host station; be responsible for obtaining a copy of 

the JTFEX 00-1 Environmental Assessment and all relevant environmental instructions, 

directives, and orders; ensure that all relevant environmental information is disseminated to 

participating troops; and ensure that all relevant environmental restrictions and/or guidance is 

followed. 

2. The use of live ammunition will be prohibited except at authonzed target complexes. Blank 

small arms ammunition will be issued and used. The use of chemical and riot agents will be 

prohibited. 

3. The disposal of unused ordnance and pyrotechnics will be closely monitored and controlled. 

Unused ordnance and ammunition residues (cartridge casings, etc.) with the exception of 

expended small arms cartridges, will be returned to ammunition supply points for proper 

disposal, vice being discarded in training areas. No debris, other than spent small arms 

blanks, will be abandoned in the field. 

4. Flora and fauna will not be needlessly damaged or destroyed. 
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5. Environmental editions of Combat Training Charts 801902 (Isla de Vieques. Eastern Part) and 

806927 (Isla de Vieques, Western Part) show all conservation zones. environmentally 

sensitive locations, and training restrictions. All units operating on Vieques will use these 

charts. 

6. Environmentally sens1t1ve areas of vegetation will be off-limits to certain actions. Areas south 

of East-West Cerro Matias road contain the majority of the environmentally sensitive bays, 

wetlands and a large portion of the protected archaeological sites. 

7 Mangroves. beach cliffs and palm scrubs will be off-limits to all personnel and activities. 

8 Under no circumstances will military personnel be permitted on Cayo Conejo unless 

permission has been obtained from the Regional Environmental Coordinator. 

9. Under no circumstances will fixed-wing flights be permitted below 1,000 feet over Cayo 

Conejo. 

10. Under no circumstances will helicopter flights below 1,500 feet be permitted within a 1,000-

foot radius of Cayo Conejo. 

11. Unit commanders will make a "concerted effort" to ensure there is no ordnance dropped on 

Cayo Conejo. 

12. Bahia Tapon and Puerto Mosquito (bioluminescent bays) will be off-limits and not disturbed by 

training activities. 

13. Prior to operations, trained Navy personnel will survey the beaches for turtle nests. Nests will 

be marked and protected 

14 There will be no underwater demolitions set off in waters around Vieques. 

15. Vessel operators will be cautioned to avoid sea turtles. 

16. If whales or sea turtles are injured or killed as a result of the exercise, military activities in the 

vicinity of the incident will be immediately suspended and the situation immediately reported to 

the Regional Environmental Coordinator or the NSRR Duty officer. 

17. For NAVST A Roosevelt Roads, the Public Affairs Office will be designated to receive inquiries 

and/or comments from the public during the exercise period. The telephone number is (787) 

865-4409. 

18. Prior to conducting daily exercises, an aerial survey will be conducted to confirm that no 

marine mammals or threatened and endangered species are within 1000 yards of the targets. 

No operations will begin until the animals have cleared the area. 

The following mitigative measures/restrictions are applicable to all ships participating in the 

exercise. 

19. All surface vessels will have two lookouts with binoculars. The duty of the lookouts is to watch 

for and report to the officer of the Deck regarding all things in the water with which the vessel 

may collide, including whales and sea turtles. 
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20. Naval vessels will avoid approaching any whale head on. and will maneuver to keep at least 

500 yards away from any observed whale. 

21 Naval vessels shall be alert at all times , use extreme caution, and proceed at a "safe speed" 

so that the vessel (1) can take proper and effective action to avoid a colhslon with a Right 

whale, other marine mammal, or other listed species; and (2) can be stopped within a 

distance appropriate to the prevailing circumstances and conditions." 

2.1 .13 Other Vieques Related Information 

Other Vieques related information includes, but is not limited to: 

• The AFWTF stray round observation log. 

This log provides data from 1989 to 1990 on numbers of ordnance hits that occurred in the water and the 

kinds of ordnance that caused the hits. The figure on the left shows the history of ordinance hits. 
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There have been a total of 811 water hits over the last 10 years with an average number of hits per year of 

73. The graph does not show an obvious trend, but rather high variability from year to year. 

The graph on the right shows the distribution of water hits by type of ordnance. By far the greatest number 

of water hits (85%) are from ship origin. Air hits represent 14%. OF these, 11 % are live and 3% are inert. 
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Of the number of hits that enter the water, it may be possible to estimate what percentage actually hit a 

coral reef. The Inner Danger Zone and Water Location Map of November 1. 1999 depicts water hits in a 

portion of the LIA by Xs overlain on an air photograph. The following figure reproduces this map, but adds 

coral reefs in dark gray. Reefs are drawn by reference to 1961, 1964, 1977, 1978, 1994 and 1999 aenal 

photography and also from direct field experience in the later 1970's and early 1980's. Because of 

overlapping Xs, it is drfficult to quantify the frequency of reef hits to the total water hits. Qualitative 

inspection suggests that reef hits are less than 50% of all ordnance impacting water 
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• Vieques Benthic Habitat Map 

This map is a generalized habitat map and not designed for the quantitative assessment of coral reefs. 

• The results of the seagrass bed assessment (indications of recent holes found within 

seagrass beds that have likely resulted from the impact of stray rounds). 

We did not have access to this report and would like to review it. 

2.1.14 Air photographs 

Air photographs available for this study included: 

• 1999 true-color 1 /6,000 scale aerial photography; 

• 1994 true-color 1/12,000 scale aerial photography: 

• 1978 color aerial photography 1 :24,000 scale 

• 1977, 1964, 1961 black and white aerial photography 

These photographs were examined visually and under a stereoscope to gain a general and qualitative 

impression of frequency and extent of obvious cratenng in the coastal areas surrounding the LIA. 

Cratering is readily apparent in some areas. From 1977 to 1999 obvious cratering has increased from 6 

visible craters to 9. These observations are consistent with those made in the Draft EIS, EIS, and EA 

which detailed and predicted continuing impact to reefs close to the Range For example. a qualitative 

analysis of cratering near Pta Gato provides the following information: 

Year #Craters 

1961 0 

1977 6 

1978 6 

1994 9 

1999 9 

There is a large crater near a reef off Pta. Gato which must have occurred after 1994 and 1s evident in the 

1999 photography 

For the south reefs, those around Roca Alcatraz show cratering in the 1961 air photographs. This 

cratering is still apparent in 1999 with no obvious increase over time. For the major patch reef on the 
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eastern side of Bahia Salina del Sur, we only observed obvious cratering on the reef flat and close fringing 

reefs in some of the aerial photography. These craters seem to correlate to the "in water hits" described 

above. 

2.2 Hurricane Effects 

2.2.1 Synopsis of and References on Hurricane Hugo effects in the Vieques region 

Pertinent references include the following. 

Bythell, JC, Bythell, M., Gladfelter, EH. 1993. Changes in marine communities. J. of Exp. Mar. Biol. And 

Ecol. 172, 171-183 

Rogers, CS, Mclain, LN, Tobias. CR. 1991. Effects of Hurricane Hugo (1989) on a coral reef in St. John. 

USVI. Mar. Ecol. Prog. Ser. 78, 189-199. 

Edmonds, PJ, Whitman. JD. 1991 . Effect of Hurricane Hugo on the primary framework of a reef along the 

south shore of St. John, US Virgin Islands. Mar. Ecol. Prog. Ser. 78, 201-204. 

Bouchon. C, Bouchon-Navaro, Y, Imbert, 0, Louis, M. 1991. The effect of Hurricane Hugo on the coastal 

environment of Guadelopue Island (FWI) Annales de !;'Institute oceanographique, Paris 

Nouvelle sene. V. 67, p5-33. 

Edmunds, PJ, Withman, JD. 1991Variation 1n the sclearactinian fauna in Lameshur Bay, St. John, USVI 

1987-91 : The effect of Hurn cane Hugo American Zoologist, 31 , 4 7 A. 

Kesling, CA. 1990. Preliminary report: effects of Hurricane Hugo on the benthic coral reef community of 

Salt River Submarine Canyon, St. Croix, U.S. Virgin Islands. Proc. Of the American Acad. Of 

Underwater Sciences, 10th Annual Diving Symp. 239-254. 

Rogers, CS, Gilnack, M, Fitz, HC . 1983. Monitoring of coral reefs with linear transects: A study of storm 

damage. J. Exp. Mar. Biol. And Ecol. 66, 285-300 (Hurricane David in Aug, 1979). 

Rodriguez, RW, Webb, RMT, Bush, OM. 1994. Another look at the impact of Hurricane Hugo on the shelf 

and coastal resources of Puerto Rico, U.S.A. J. of Coastal Research, 10, 278-296. 

Synopsis: 

Hurricane Hugo passed through the Caribbean and over Vieques in September, 1989. In adjacent 

areas there are reports of impacts to reefs. For example reefs in St. Croix experienced severe damage 

that has been described as, "razed to substrate level." These impacts were concentrated mainly on those 

areas open to the direction of Hugo's approach from the Southeast. Reefs to the north were more 

protected (Bythell et al.. 1993). There were significant changes to the submerged lands surrounding St. 

Croix (Kesling, 1990). In St. John, living cover by scleractinians significantly decreased (Rogers et al., 
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1991). Along the south shore of St. John, M. annularis experienced 33% loss of live cover. There were 

numerous detatched colonies in Lameshur Bay. (Edmonds and Witman. 1991ab). In Guadeloupe where 

winds reached 140 knts and exceeded 160 knots, branched corals were severely affected with some 

delayed mortality effects (Bouchon et al , 1991.). There appears to be only one published report about 

damage to Vieques, Puerto Rico reefs (Rodriguez et al., 1994). Winds in Puerto Rico reached up to 150 

miles per hour. Reconnaissance in eastern Culebra showed almost total destruction of the shallow coral, 

Acropora palmata. Only partial destruction apparently occurred to the corals off western Culebra and in 

the Vieques Passage. The following figure from Rodriquez et al. (1994) shows the path of Hugo. 
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2.3 Global Influences: Coral Reefs - Ecosystems at Risk 

The following sections A and B are taken directly from the recent Draft Action Plan CRTF Working 

Groups, Nov. 2, 1999, presented at the St. Croix US Coral Reef Task Force meeting, November, 1999) 

2.3.1 A. Reefs are Invaluable Coastal Ecosystems 

"Coral reefs are among the most diverse and valuable ecosystems on earth. Reef systems are 

storehouses of immense biological wealth and provide economic and environmental services to 

millions of people as shoreline protection, areas of natural beauty, recreation and tourism, and 

sources of food, pharmaceuticals, jobs, and revenues. According to one estimate. these 
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"rainforests of the sea" provide services worth about $375 billion each year, a staggering figure for 

an ecosystem which covers less than one percent of the earth's surface. 

The U.S. has a significant national interest in protecting our nation's coral ecosystems. U.S. coral 

reefs cover approximately 17 ,000 square kilometers. Over ninety percent of them are associated 

with U.S. islands in the Western Pacific (i.e. Hawaii, Guam, American Samoa. and the 

Commonwealth of the Northern Mariana Islands); the remainder is located off Florida, Georgia, 

Texas, and the U.S. islands in the Caribbean (1.e. Puerto Rico and the U.S. Virgin Islands). The 

Florida Keys Coral Reef System is the third largest barrier reef in the world reaching over 360 

kilometers in length and are home to over 5,500 species and the world's largest sea grass bed in 

Florida Bay. Examples of the value of U.S. reefs include: 

Tourism - The tourism industry is one of the fastest growing sectors of the global economy. The 

reefs are a major attraction for snorkelers. scuba divers. recreational fishers, boaters and sun 

seekers. Diving tours, fishing trips, hotels, restaurants, and other businesses based near reef 

systems provide millions of jobs and support many regional economies in the U.S. and the 

developing countries. U.S. coral reef ecosystems support billions of dollars in tourism every year 

In the Florida Keys, for example, tourism related to coral reef ecosystems produces over $1 .2 

billion per year. 

Fishing - Over 50% of all federally managed fisheries species depend on coral reefs for part of 

their life cycle The annual dockside value of commercial U.S. fisheries from coral reefs is over 

$100 million. The annual value of reef-dependent recreational fisheries probably exceeds $100 

million per year. In developing countries. coral reefs contribute about one-quarter of the total fish 

catch, providing food lo an estimated one billion people in Asia alone. 

Coastal Protection -- Coral reefs buffer ad1acent shorelines from wave action and thereby prevent 

erosion, property damage and loss of life. Reefs also protect the highly productive mangrove 

fisheries and wetlands along the coast, as well as ports and harbors and the economies they 

support. Globally, half a billion people are estimated to live within 100 kilometers of a coral reef 

and benefit from its production and protection. 

Biodiversity -- Reefs support at least a million species, Including about 4,000 species of fish and 

800 species of hard corals. Some estimates range up to 9 million species living on, and 

dependent upon. healthy reefs. This unparalleled biodiversity holds great promise for natural 

products derived from reef dwelling organisms, such as the many pharmaceuticals being 

developed as possible cures for cancer, arthritis, human bacterial infections, viruses, and other 
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diseases. In fact. reefs are considered to be the primary source of new medicines and 

biochemicals in the 21st century. 

Natural Heritage -- Coral reefs are an important part of our natural heritage, rivaling old growth 

forests and other terrrestrial protected areas in the longevity of their biological communities. A 

well-developed reef is the result of thousands of years of incremental accretion by its resident 

corals, growing only millimeters each year. Many coral species have no known limit on colony size 

or age and can thus continue growing indefinitely in favorable habitats. As a result, some of the 

largest individual coral colonies found on U.S. reefs today were alive and thriving centuries before 

the European colonization of its nearby shores. The scientific, aesthetic and conservation value of 

such ancient biogenic habitats is unparalleled in the world's oceans. 

The U.S. also has significant national interest in protecting international coral reef ecosystems. 

The ecological health and economic benefits of U.S. coral reefs are directly and intimately 

connected with those of reef habitats in other countries. Currents that bathe the Florida Keys 

originate in the Wider Caribbean and along the coast of Central America. These water masses 

carry essential larvae and juvenile corals, fish, and other invertebrates that replenish our reefs. 

They can also carry potentially harmful pollutants and diseases. Similarly, the coral reefs of Hawaii 

and U.S. territories are connected to those of other Inda-Pacific reefs. sharing many of the same 

coral reef species. Perhaps more than any other major ecosystem, conserving coral reefs is a 

challenge of global dimensions. 

2.3.2 B. Reefs are in Peril 

While coral reefs may be invaluable to the nation, they are also vulnerable to harmful 

environmental changes, particularly those resulting from human activities. Present estimates are 

that 10% of all coral reefs are degraded beyond recovery; 30% are in critical condition and may 

die within 10 to 20 years, particularly those near human populations; and, if current pressures 

continue unabated, another 30% may perish completely by 2050. Among the growing suite of 

anthropogenic threats to coral reefs worldwide, 8 stand out as being particularly severe. Most of 

these stem directly from human activities. both coastal and upland, and thus are potentially 

amenable to reduction or elimination by carefully designed strategic action by governments, 

managers, scientists and environmentalists. The primary threats to U.S. coral reefs are: 

• pollution, including eutrophication and sedimentation from poor land-use, chemical loading, 

marine debris and invasive alien species 

• over-fishing and over-exploitation of coral reef species, and the collateral damage done 

to non-target species, and their habitats by fishing gear or marine debris. 
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• destructive fishing practices, such as cyanide and dynamite fishing that can destroy large 

sections of reef. 

• unsustainable harvest of corals and other reef species. Including live rock. 

• dredging and shoreline modification in connection with coastal navigation or development. 

• vessel groundings and anchoring that directly destroys corals and reef framework. 

• disease outbreaks that regularly sweep through reef ecosystems worldwide. 

• global climate change and associated increases in water temperature, chemistry and levels. 

As a result of these and other environmental stressors, many of our Nation's coral reefs have 

been destroyed or seriously degraded, especially near coastal areas with large populations. 

Unfortunately, data are not yet available to provide a comprehensive assessment of the condition 

of U.S. coral reef resources. It is estimated that less than 10% of the Nation's coral reefs have 

been adequately mapped and characterized to determine their current condition. Fewer are 

adequately monitored to track their health. Current trends, however, provide a bleak outlook." 

2.3.3 Threats to Coral Reefs 

A recent publication "Reefs at Rtsk" {Bryant et al 1998) further discussed threats to coral reefs. 

"In many cases it is difficult to pinpoint the exact causes of coral reef declines now occurring 

around the world. Scientists believe that degradation frequently occurs through the interaction of a 

combination of human-caused factors, which then leaves reef communities less resistant to 

periodic natural disturbances Disease, temperature extremes, pest outbreaks, tropical cyclones, 

and other natural events periodically devastate corals, with resulting ecosystem-wide 

repercussions However, healthy reefs are resilient, and will recover with time. The impact of 

multiple stressors, both natural and human caused, can have a multiplicative effect on reef 

ecosystems. Evidence, much of it anecdotal, suggests that human-damaged reefs may be more 

vulnerable to some types of natural disturbances and take longer to recover."' For example, some 

experts believe pollution contributed to the recent die-offs of Florida Key reefs in the United States 

from white pox disease." 

Even where they are not directly affected by human activity, coral reefs may be threatened by the 

degradation of nearby mangroves, seagrass beds, and other associated habitats, which serve as 

nurseries for many reef species. In addition, mangroves play an important role in filtering out 

sediments washed into coastal areas from upstream runoff. In many parts of the world, 

mangroves are being hacked away for fuel wood, creation of aquaculture ponds, and to make 

room for coastal development.", 
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One other long-term threat is global climate change. Current models predict that climate change 

will elevate sea surface temperatures in many places causing sea levels to rise, and result in 

greater frequency and intensity of storms. Although regional and local patterns in these changes 

are harder to model, the effects on coral reefs are likely to include greater physical damage by 

storms and more frequent instances of coral bleaching. (See box ·coral Reef Bleaching. HJ This 

increase in "natural" stress levels will leave coral reefs in many parts of the world more vulnerable 

to human disturbances."" 

(Bryant, D., L. Burke, J. McManus, M. Spalding. 1998. Reefs at Risk. World Resources Institute, 

Int. Cent. For Living Aquatic Resources Management, World Conservation Monitoring Centre. and 

United Nations Environment Programme (UNEP). 

2.3.4 Bleaching 

A recent paper (Hoegh-Guldberg, 1999) summarizes the current state of knowledge. Tropical sea 

temperatures have increased by almost 1 degree C in the last 100 years and are currently rising at the 

rate of 1-2 degrees C I 100 years. Because reef-building corals already live close to their upper thermal 

tolerance, this is a cause of grave concern. Bleaching of corals occurs in times of thermal stress and 

makes corals increasingly vulnerable to damage by light. Mortality of corals tends to be high after 

bleaching events. Model predictions of sea temperature rise indicate thermal tolerances of corals are likely 

to be exceeded with the coming several decades Coral reef ecosystems may migrate northward; 

however, local systems within zones of high temperature face the possibility of serious damage. This 

includes reefs in the Caribbean. 

Hoegh-Guldberg, 0. 1999. Climate change, coral bleaching, and the future of the world's coral reefs. A 

report for Greenpeace and 1n press 28pp. 

2.3.5 C0 2 Effects 

Decreases in the calcification of reef building organisms are a potentially serious threat. which may 

compound already severe stresses on coral reefs worldwide (e.g., bleaching, pollution, etc.). The 

saturation state of solid carbonate is controlled by the product of the calcium ion concentration (nearly 

constant in the oceans) and the carbonate ion concentration (smaller and much more variable). The 

concentrations of dissolved C02 (carbonic acid, in its hydrated form =bicarbonate ion) and carbonate ion 

are linked by chemical equilibrium. If more C02 {the "acid gas") is added to the seawater system, the 

concentration of C03= (the basic species) must decline in a quantitatively predictable way. While the total 

ocean has a buffenng effect over long time periods, rapid decadal changes can affect the much smaller 

and more vulnerable surface layer. Recent research (Kleypas et al., 1999) has shown that calculation of 
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change in saturation state as a function of change in atmospheric C02 is relatively straightforward and 

reliable. 

Change In saturation state is an extremely important factor to life in the ocean. It is well known (Gattuso et 

al., 1999) that the calcification rate is dependent on saturation state for reef-building corals, tropical 

calcareous algae, and coral-algal communities. The findings are consistent with geochemical and 

evolutionary hypotheses about the relationships among the prevalence of the various carbonate minerals 

and global C02 levels. 

Buddemeier (1999) has indicated that by applying the average of the calcification responses to the COr 

saturation state calculations, the amount of reduction in calcification rate that has already occurred due to 

anthropogenic C02 emission can be estimated. In addition, future projections can be made for the various 

C02 emission scenarios developed by the IPCC. Mid-range values suggest that calcification has 

decreased by near1y 10% already, and is likely to decline by an additional 20% by the time atmospheric 

C02 is double the preindustrial level. 

Buddemeier. R W., 1999 Plenary talk at the International Conference on Scientific Aspects of Coral Reef 

Assessment, Monitoring, and Restoration, April 1999. 

Gattuso, J. P. D Allemand, et al. 1999. MPhotosynthesis and calcification at cellular, organismal and 

community levels in coral reefs: A review on interactions and control by the carbonate chemistry." 

American Zoologist 39(1): 160-183} 

Gatusso, et al., 1998, Effect of calcium carbonate saturation of seawater on coral calcification, Global and 

Planetary Change, 18:37-46) 

Kleypas, J. A., R. W. Buddemeier, et al. 1999, in ''Geochemical consequences of increased atmospheric 

carbon dioxide on coral reefs." Science 284 2 April 1999: 118-120 

Swart, 1980, The effect of seawater chemistry on the growth of some scleractinian corals, In: 

Developmental and Cellular Biology of Coelenterates, Proc. 4th Int. Coe!. Cont., Interlaken, 1979, 

Elsevier; 

2.4 Legal and Policy 

2.4.1 Magnuson Act and Puerto Rico Law 

Living marine resources constitute valuable and renewable resources that contribute to the food supply, 

economy, welfare, health and recreational opportunities of the nation. In 1976 the Magnuson Fishery 

Conservation and Management Act (Magnuson-Stevens Act) established a management system to more 

effectively utilize the marine fishery resources of the United States. It established eight regional fishery 

management councils (Councils). consisting of representatives with expertise in marine anadromous 
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fisheries from the constituent states. In order to develop fishery management plans (FMPs) for the 

conservation and management of fishery resources, Councils use input from the Secretary of Commerce 

(Secretary), the public, and a panel of experts. After approval by the Secretary, the National Manne 

Fisheries Service (NMFS) implements and enforces the management measures in the FMP. As amended 

in 1986, the Magnuson Act required Councils to evaluate the effects of habitat loss or degredation of their 

fishery stocks and take actions to mitigate such damage. In 1996 this responsibility was expanded to 

ensure additional habitat protection. 

The Caribbean Council is the policy-making organization for the management of fisheries in the U.S 

Caribbean territories. The Caribbean Fishery Management Council is responsible for the creation of 

management plans for fishery resources in waters off PR and the USVI. FMPs are submitted to the US 

Secretary of Commerce for approval and implementation in the Exclusive Economic Zone. Upon approval 

of the Federal Regulation stage government may adopt compatible legislation for the conservation of the 

fishery resources within local waters around Puerto Rico and the United States Virgin Islands. 

The fishery for coral reef resources off Puerto Rico in managed under the FMP prepared by the Caribbean 

Fishery Management Council and approved and implemented by NMFS under the authority of the 

Magnuson-Stevens Act by regulations at 15 CFR part 902, 50 CFR part 670. On November 4, 1999 

Amendment 1 of the FMP for Corals and Reef Associated Plants and Invertebrates of Puerto Rico and the 

Virgin Islands was published. See 50 CFR part 622. That FMP prohibits the take or possession of 

Caribbean prohibited coral (see Appendix xx) from the Caribbean EEZ. Harvest of stony corals, 

octocorals and live rock are prohibited, except for the purpose of scientific research, education 

and restoration (emphasis added). See map of US Caribbean EEZ. 

"One of the greatest threats to the viability of commercial and recreational fisheries is the continuing loss 

of marine, estuarine and other aquatic habitats. Habitat considerations should receive increased attention 

for the conservation and management of fishery resources of the United States." -Magnuson-Stevens Act, 

1996. 

Consequently, on October 11. 1996, the Sustainable Fisheries Act (PL 104-297) became law, which 

among other things, amended the habitat provisions of the Magnuson Act. The re-named Magnuson­

Stevens Act (Act) calls for direct action to stop or reverse the continued loss of fish habitat 

(emphasis added). Toward this end Congress mandated the identification of habitats essential to 

managed species and measures to conserve and enhance this habitat. The Act requires cooperation 

among NMFS, the Councils, fishing participants, Federal and state agencies and others in achieving the 

essential fish habitat (EFH) goals of protection, conservation and enhancement. 

0 Essential fish habitat means those waters and substrate necessary to fish for spawning, breeding, 

feeding, or growth to maturity (Magnuson-Stevens Act, 16 U.S.C. 1801 et seq.). For the purpose of 

interpreting the definition of EFH: Waters include aquatic areas and their associated physical. Chemical, 
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and biological properties that are used by fish and may include aquatic areas historically used by fish 

where appropriate; substrate includes sediment, hard bottom, structures underlying the waters, and 

associated biological communities; necessary means the habitat required to support a sustainable fishery 

and the managed species' contribution to a healthy ecosystem; and spawning, breeding, feeding or growth 

to maturity covers a species' full life cycle (EFH Interim Final Rule, 62 FR 66531 )." 

Comments and Responses were recorded prior lo publication of the IFR. At comment 20, "Several 

commentators were concerned that the relationship between the required analysis of cumulative impacts 

and EFH was not clearly specified. Many cited an ecological risk assessment as a lengthy, expensive 

procedure that would tell little about EFH. Some commentators asked NMFS to provide criteria for 

conducting an ecological risk assessment." 

NMFS responded "it haf d] clarified the cumulative impacts analysis requirements of the rule. Cumulative 

impacts analysis is intended to monitor the effect on EFH of the incremental impacts, occurring within 

a watershed or marine ecosystem context, that may result from individually minor but collectively 

significant actions. The assessment of ecological risks Is intended in a generic sense to examine 

actions occurring within a watershed or marine ecosystem that adversely affect the ecological 

structure or function of EFH (emphasis added). The assessment should specifically consider the habitat 

variables, previously noted while describing and identifying EFH, that control or limit a managed species' 

use of a habitat. It should consider the effects of all impacts that affect either the quantity or the quality of 

EFH. The term 'ecological risk assessment' was not meant to be interpreted in the stricter tox1colog1cal 

sense. NMFS will continue to develop further criteria for conducting an ecological risk assessment." 

In the territorial sea (state waters - shoreline out to 3 miles) Puerto Rican law (P.R. Law No. 83, Law 

No. 132) prohibits the harvest or take of corals except under a permit. Law 83 also prohibits the use of 

poisonous substances in Puerto Rican waters. 

2.4.2 Essential Fish Habitat: New Marine Fish Habitat Conservation Mandate for Federal 
Agencies 

Description 

"The 1996 amendments to the Magnuson-Stevens Fishery Conservation and Management Act 

(MSFCMA} set forth a new mandate for the National Marine Fisheries Service (NMFS) regional fishery 

management councils (FMC), and other Federal agencies to identify and protect important marine and 

anadrornous fish habitat. The EFH provisions of the MSFCMA support one of the Nation's overall marine 

resource management goals - maintaining sustainable fisheries. Essential to achieving this goal is the 

maintenance of suitable marine fishery habitat quality and quantity. The FMCs with assistance from NMFS 

have delineated "essential fish habitat" (EFH) for managed species. As new FMPs are developed EFH for 
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newly managed species will be defined as well. Federal action agencies which fund, permit, or carry out 

activities the may adversely Impact EFH are required to consult with NMFS regarding the potential effects 

of their action on EFH and respond in writing to NWFS or FMC recommendations. In addition, NMFS and 

the FMCs may comment on and make recommendations to any state agency on their activities which may 

effect EFH." The above is part of a report by NMFS. The report itself is a primer, providing a brief 

legislative and regulatory background, introducing the concept of EFH, and describing consultation 

requirements by all Federal agencies. 

Discussion 

Although the restrictions of the Magnuson Act were mentioned briefly in my original, report, this document 

published by the National Marine Fisheries Service is instructive. Clearly, coral reef habitat of Vieques falls 

under this milieu. Hence, as Resource trustee, the Navy must act with regard to the requirement. The full 

text of the Executive summary is attached in the appendix. I can supply a copy of the document if you 

wish. 

2.4.3 EPA and the Corps of Engineers 

The following guidance was prepared Jointly by the U.S EPA and the Army Corps of Engineers to 

emphasize the protection afforded the Nation's valuable coral reef ecosystems under the Clean Water Act 

(CWA) Section 404 regulatory program, the Marine Protection. Research. and Sanctuaries Act (MPRSA) 

Sections 102 and 103 provisions, Rivers and Harbors Act (RHA) Section 10 requirements, and Federal 

Projects conducted by the Corps. 

U.S. EnV1ronmental Protection Agency Memorandum for the Field 

Subject: Special Emphasjs Given to Coral Reef Protection under the Clean Water Act, Marine 
Protection, Research, and Sanctuaries Act, Rivers and Harbors Act, and Federal Project 
Authorities 

Background: 

Executive Order 13089 (E.O. 13089) on Coral Reef Protection, signed by the President on June 11, 1998, 

recognizes the significant ecological. social, and economic values provided by the Nation's coral reefs and 

the critical need to ensure that Federal agencies are implementing their authorities to protect these 

valuable ecosystems. E.O. 13089 directs Federal agencies, including the Environmental Protection 

Agency (EPA) and the Army Corps of Engineers (Corps). whose actions may affect U.S. coral reef 

ecosystems. to take the folloWing steps: 
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1. Identify their actions that may affect U.S. coral reef ecosystems; 

2. Utilize their programs and authorities to protect and enhance the conditions of such 

ecosystems: and 

3. To the extent permitted by law, ensure that any actions they authorize, fund, or carry out will 

not degrade the conditions of such ecosystems. 

This guidance is intended to clarify and reemphasize the protection afforded the Nation's valuable coral 

reef ecosystems under the Clean Water Act (CWA) Section 404 regulatory program, the Marine 

Protection, Research, and Sanctuaries Act (MPRSA) Sections 102 and 103 provisions, Rivers and 

Harbors Act (RHA) Section 10 requirements, and Federal Projects conducted by the Corps. 

Protection for Coral Reefs under CWA Section 404 

Section 404 of the CWA provides for a permit program to regulate the discharge of dredged or fill material 

into waters of the United States. The CWA Section 404{b}{1) Guideltnes (Guidelines) establlsh the 

environmental standards to be used by EPA and the Corps in the review of permit applications, and as 

part of the evaluation of Corps feasibility studies. to discharge dredged or fill material in the Nation's 

waters, including marine waters that are home to coral reefs. Fundamental to the Guidelines is the 

alternatives analysis, the focus of which 1s to ensure avoidance of potential adverse environmental 

impacts associated with activities requiring a Section 404 permit or the application of the Guidelines to 

Corps feasibility studies. The Guidelines provide (Section 230.10(a)} that no discharge shall be permitted 

if there is a practicable alternative available that would have less adverse environmental impact. 

Moreover, the Guidelines impose an explicit, but rebuttable, presumption that alternatives to discharges in 

special aquatic sites are less damaging to the aquatic ecosystem and are environmentally preferable. 

Consistent with the general burden of proof under the Guidelines, it is the permit applicant's responsibility 

to demonstrate that each of these presumptions is rebutted before a permit may be issued. Likewise the 

Corps must also demonstrate the rebuttal of this presumption in its feasibility reports where there is 

anticipated to be a discharge of dredged or fill materials into the Nation's waters. 

Thus, the Guidelines establish a higher level of review for activities affecting special aquatic sites. The 

Guidelines specifically recognize coral reefs as one of only five examples of special aquatic sites 

deserving this higher level of protection. (Subpart E, Section 230.44) Special Aquatic Sites are generally 

characterized as "geographic areas. large or small. possessing special ecological characteristics of 

productivity, habitat, wildlife protection, or other important and easily disrupted ecological values. These 

areas are generally recognized as significantly influencing or positively contributing to the general overall 

environmental health or vitality of the entire ecosystem of a Region." (Section 230.3(q-1 )) 
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The agencies should be particularly careful to consider potential direct, indirect, and cumulative impacts to 

coral reefs because of their important ecological values. their greater susceptibility to even small 

environmental changes, and the difficulties associated with effective coral reef replacement/mitigation. In 

particular, coral reefs are very sensitive to even small increases in turbidity and nutrient loading. Impacts 

to be considered should include those resulting from sediments from dredging or dredged material 

disposal, discharges of particulates or nutrients close to the coral reefs, and degradation or destruction of 

ecosystems that protect and are integral to the coral reef system, in addition to direct damage to the 

corals. It is important to recognize that there are circumstances where the impacts of the proposed activity 

are so significant that even if alternatives are determined not to be available, the permit should be denied 

regardless of compensatory mitigation that is proposed. 

Protection for Coral Reefs under MPRSA Sections 102 and 103 

Unless authorized by a permit issued under the Act. the MPRSA generally prohibits the transportation of 

material from the U.S .. and from locations outside the U.S. by U.S. vessels. for the purpose of ocean 

dumping (MPRSA Section 101(a)). Ocean waters subject to the MPRSA Include the territorial sea and 

ocean waters lying seaward of the territorial sea1 (MPRSA Section 3(b}). It is the policy of EPA and the 

Corps to apply their authorities under the MPRSA to avoid adverse impacts on coral reefs. 

The MPRSA Sections 102 and 103 describe the criteria to be applied to the selection of proposed sites for 

the discharges of dredged material by EPA and the Corps, respectively. Section 102 of the MPRSA 

requires EPA. in consultation with the Corps, to develop environmental criteria which must be met before 

any proposed ocean disposal activity is allowed to proceed. Section 102 also gives EPA authority to 

designate ocean disposal sites within and beyond the territorial sea, and directs the Corps to use such 

EPA-designated sites to the maximum extent feasible (MPRSA Section 102 (c) and Section 103(b)). 

Section 103 authorizes the Corps to select ocean disposal sites for project-specific use if one is needed by 

the Corps to carry out its dredging responsibilities and if the use of a site designated by EPA is not 

feasible. Site selection is subject to compliance with EPA's site designation criteria and subject to EPA 

concurrence (MPRSA Section 103(b)). 

Protection of coral reefs should be carefully addressed during site designation by EPA under Section 

102(c) or selection of an alternative site by the Corps under Section 103(b}. In particular, the applicable 

site designation criteria require consideration of the potential site's location in relation to breeding, 

spawning, nursery. feeding, and passage areas of living marine resources and amenity areas (40 C.F.R. 

228.6(a)(2) and (3)), interference with recreation and areas of special scientific importance (40 C.F. R. 

228.6(a)(8)), and existence of any significant natural or cultural features at or in close proximity to the site 

(40 C.F.R. 228.6(a)(11 )). These criteria should be applied by EPA and the Corps during the site selection 

process so as to identify and avoid any candidate disposal sites which might result in adverse effects on 
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coral reefs, including consideration of potential transport of the material from the site by currents or storm 

events. 

In addition, under Section 102(c)(3) of the MPRSA, site management plans are required for designated 

dredged material disposal sites. In cases where there is any potential for coral reef impacts, the required 

plans should be carefully developed to provide for early detection of any such impacts. The special 

conditions required for inclusion in site management plans by MPRSA Section 102(c)(3)(C) should clearly 

specify any conditions necessary to protect coral reefs from the effects of dumping. 

Impacts to coral reefs should be avoided during the site selection process by selecting sites that avoid 

areas with reefs or areas where reefs may be affected by subsequent disposal. However, avoidance of 

impacts to coral reefs also may need to be considered during the permitting process. Under 40 C.F.R. 

227.18 and 227.21, impacts on esthetic, recreational, and economic values and other existing and 

potential uses of the ocean are to be considered in the permitting process. and as necessary permit 

conditions should be required to ensure protection of coral reefs from dumping impacts. In addition, 

pursuant to MPRSA Section 104(a)(4) and (5), permits or authorizations for site use should include as part 

of their terms and conditions any requirements deemed necessary to ensure protection of coral reefs. As 

under Section 404 of the CWA, there are circumstances where the impacts of the proposed activity are so 

significant that no conditions can ensure compliance with the ocean dumping criteria, and the permit 

should be denied. 

Protection for Coral Reefs under RHA Section 10 

Section 1 O of the River and Harbors Act applies to waters subject to the ebb and flow of the tide and to 

waters lying inward of the territorial sea. The RHA requires a permit for any work or structure, including fill 

material discharges, in or affecting the course, condition, location, or capacity of navigable waters of the 

U.S. and artificial islands, installations, or other devices on the Outer Continental Shelf. The permit 

process involves consideration of public interest by balancing potential project benefits against potential 

adverse impacts. It is during the public interest review process that concerns surrounding any potential 

impacts to corals and coral reef systems would be considered. As a general matter, adverse impacts to 

coral reefs and coral reef systems are detrimental to the public interest. Corps findings for Section 10 

permits should document how these impacts have been avoided. 

Protection for Coral Reefs under the Coastal Zone Management Act 

Section 307(c)(1) of the Coastal Zone Management Act (CZMA) requires that achv1t1es a Federal agency 

conducts or supports that affect the coastal zone be consistent with the enforceable policies of the 

Federally-approved State coastal management plan to the maximum extent practicable. As a general 
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matter, State coastal management plans for areas that include coral reefs, include specific provisions to 

ensure that these valuable ecosystems are not harmed. Consistent with the provisions of Section 

307(c)(3) of the CZMA, the Corps will not issue any permits or authorizations under CWA Section 404, 

MPRSA Section 103, or RHA Section 10 that do not have a State CZMA consistency determination. 

Similarly, EPA will not designate an ocean dumping site under MPRSA Section 102 without meeting the 

requirements of the CZMA. 

Protection for Coral Reefs under Corps Federal Projects 

Although the Corps does not process and issue itself permits for the activ1t1es it conducts pursuant to 

Congressionally authorized projects (e.g., projects authorized under the Water Resources Development 

Act), the Corps must make findings that demonstrate compliance with the substantive requirements of 

relevant law. Among these laws are CWA Section 404, MPRSA Sections 102 and 103, RHA Section 10, 

and the Federally-approved State management plan under the Coastal Zone Management Act (CZMA), 

as appropriate. Therefore the Corps will implement the specific protections provided for coral reefs under 

the above statutes when undertaking Federal projects. 

Corps regulations provide that the preferred alternative must be the least costly plan that meets the 

environmental standards established by the Section 404(b )( 1 ) evaluation process or the ocean dumping 

criteria, as set forth in the National Economic Development Plan for new works projects (ER 1105-2-100) 

or as the Federal Standard for required maintenance dredging of existing projects. During the Corps' 

project planning process, a national economic development objective is designed to maximize a project's 

benefits while also remaining consistent with protecting the Nation's environment. The Corps must 

consider all practicable and reasonable alternatives for proposed discharges of dredged or fill material into 

waters of the U.S. or ocean waters. in identifying the least costly alternative consistent with engineering 

and environmental requirements. Specifically, the Corps is responsible under the National Environmental 

Policy Act for evaluating alternatives for the discharge of dredged material, including cost. technical 

feasibility, and potential environmental impact. Any potential impacts to coral reefs, and how these 

impacts can be avoided, should be documented in the Corps' findings. consistent with the relevant 

environmental requirements. 

Conclusion: 

Coral reefs are widely recognized as highly productive, ecologically valuable, and economically important 

ecosystems that. because of their particular sensitivity to environmental changes, are experiencing a 

world-wide decline. The CWA, MPRSA, RHA, and Federal Projects conducted by the U.S. Army Corps of 

Engineers, by statute and implementing regulations, give particular attention to protecting coral reefs as 

special aquatic sites from adverse chemical, biological, and physical impacts associated with discharges 
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into the Nation's waters, including marine waters. Projects that may directly or indirectly adversely affect 

coral reefs will be given the highest level of protection. This guidance reemphasizes the protections 

intended for coral reefs under the laws our agencies implement and should ensure that agency field staff 

are applying these regulations to ensure effective protection for these critical marine ecosystems. 

J. Charles Fox 

Assistant Administrator, U.S. Environmental Protection Agency 

Joseph W . Westphal, Assistant Secretary (Civil Works) 

Department of the Army 

Section 404 of the CWA also applies to the territorial sea. However, under the CWA Section 404(b) 

(1) guidelines, ocean dumping of dredged material in the territorial sea is primarily to be regulated 

under the MPRSA, with placement of fill material in the territorial sea (e.g., beach nourishment, 

artificial reefs) to be addressed by CWA Section 404 (40 C.F.R. 230.2(b) . 

2.4.4 Executive Order 13089, Coral Reef Protection 

THE WHITE HOUSE Office of the Press Secretary 

For Immediate Release . ... •. . . .• • .. June 11 , 1998 

EXECUTIVE ORDER 13089 CORAL REEF PROTECTION 

By the authority vested in me as President by the Constitution and the laws of the United States of 

America and in furtherance of the purposes of the Clean Water Act of 1977, as amended (33 U.S.C. 1251 , 

et seq.), Coastal Zone Management Act (16 U.S.C. 1451, et seq.), Magnuson-Stevens Fishery 

Conservation and Management Act (16 U.S.C. 1801 , et seq.), National Environmental Policy Act of 1969, 

as amended (42 U.S.C. 4321, et seq.), National Marine Sanctuaries Act, (16 U.S.C. 1431, et seq.), 

National Park Service Organic Act (16 U.S.C. 1, et seq.), National Wildlife Refuge System Administration 

Act (16 U.S.C. 668dd-ee), and other pertinent statutes, to preserve and protect the biodiversity, health, 

heritage, and social and economic value of U.S. coral reef ecosystems and the marine environment, it is 

hereby ordered as follows: 

Section 1. Definitions. (a) "U.S. coral reef ecosystems" means those species. habitats, and other natural 

resources associated with coral reefs in all maritime areas and zones subject to the jurisdiction or control 

of the United States (e.g., Federal. State, territorial, or commonwealth waters), including reef systems in 

the south Atlantic, Caribbean, Gulf of Mexico, and Pacific Ocean. (b) "U.S. Coral Reef Initiative'' is an 

existing partnership between Federal agencies and State. territorial, commonwealth , and local 
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governments. non-governmental organizations, and commercial interests to design and implement 

additional management, education, monitoring, research, and restoration efforts to conserve coral reef 

ecosystems for the use and enjoyment of future generations. The existing U.S. Islands Coral Reef 

Initiative strategy covers approximately 95 percent of U.S. coral reef ecosystems and is a key element of 

the overall U.S. Coral Reef Initiative. {c) "International Coral Reef Initiative" is an existing partnership, 

founded by the United States in 1994, of governments, intergovernmental organizations. multilateral 

development banks, non-governmental organizations, scientists, and the private sector whose purpose is 

to mobilize governments and other interested parties whose coordinated, vigorous, and effective actions 

are required to address the threats to the world's coral reefs. 

Sec. 2 Policy. (a) All Federal agencies whose actions may affect U.S. coral reef ecosystems shall: (a) 

identify their actions that may affect U.S. coral reef ecosystems; (b) utilize their programs and authorities 

to protect and enhance the conditions of such ecosystems; and (c) to the extent permitted by law. ensure 

that any actions they authorize, fund, or carry out will not degrade the conditions of such ecosystems. 

(b) Exceptions to this section may be allowed under terms prescribed by the heads of Federal agencies: 

( 1 ) during time of war or national emergency; 

(2) when necessary for reasons of national security, as determined by the President; 

(3) during emergencies posing an unacceptable threat to human health or safety or to the marine 

environment and admitting of no other feasible solution; or 

(4) in any case that constitutes a danger to human life or a real threat to vessels, aircraft, platforms, 

or other man-made structures at sea. such as cases of force majeure caused by stress of 

weather or other act of God. 

Sec. 3. Federal Agency Responsibilities. In furtherance of section 2 of this order, Federal agencies whose 

actions affect U.S. coral reef ecosystems, shall, subject to the availability of appropriations, provide for 

implementation of measures needed to research, monitor, manage, and restore affected ecosystems, 

including, but not limited to. measures reducing impacts frorn pollution, sedimentation, and fishing. To the 

extent not inconsistent with statutory responsibilities and procedures, these measures shall be developed 

in cooperation with the U.S. Coral Reef Task Force and fishery management councils and in consultation 

with affected States, territorial, commonwealth. tribal, and local government agencies, nongovernmental 

organizations, the scientific community, and commercial interests. 

Sec. 4. U.S. Coral Reef Task Force. The Secretary of the Interior and the Secretary of Commerce, 

through the Administrator of the National Oceanic and Atmospheric Administration, shall co-chair a U.S. 

Coral Reef Task Force ("Task Force"). whose members shall include, but not be limited to, the 

Administrator of the Environmental Protection Agency, the Attorney General, the Secretary of the Interior, 

the Secretary of Agriculture. the Secretary of Commerce, the Secretary of Defense, the Secretary of State, 
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the Secretary of Transportation, the Director of the National Science Foundation, the Administrator of the 

Agency for International Development, and the Administrator of the National Aeronautics and Space 

Administration. The Task Force shall oversee implementation of the policy and Federal agency 

responsibilities set forth in this order, and shall guide and support activities under the U.S. Coral Reef 

Initiative ("CRI"). All Federal agencies whose actions may affect U.S. coral reef ecosystems shall review 

their participation in the CRI and the strategies developed under it, including strategies and plans of State, 

territorial, commonwealth, and local governments, and, to the extent feasible, shall enhance Federal 

participation and support of such strategies and plans. The Task Force shall work in cooperation with 

State, territorial, commonwealth, and local government agencies, nongovernmental organizations, the 

scientific community, and commercial interests. 

Sec. 5. Duties of the U.S. Coral Reef Task Force. (a) Coral Reef Mapping and Monitoring. The Task 

Force, in cooperation with State, territory, commonwealth, and local government partners, shall coordinate 

a comprehensive program to map and monitor U.S. coral reefs. Such programs shall Include, but not be 

limited to, territories and commonwealths, special marine protected areas such as National Marine 

Sanctuaries, National Estuarine Research Reserves. National Parks, National Wildlife Refuges, and other 

entities having significant coral reef resources. To the extent feasible, remote sensing capabilities shall be 

developed and applied to this program and local communities should be engaged in the design and 

conduct of programs. 

(b) Research. The Task Force shall develop and implement, with the scientific community, research 

aimed at identifying the major causes and consequences of degradation of coral reef ecosystems. This 

research shall include fundamental scientific research to provide a sound framework for the restoration 

and conservation of coral reef ecosystems worldwide. To the extent feasible, existing and planned 

environmental monitoring and mapping programs should be linked with scientific research activities. This 

Executive order shall not interfere with the normal conduct of scientific studies on coral reef ecosystems. 

(c) Conservation, Mitigation, and Restoration. The Task Force, in cooperation with State, territorial, 

commonwealth, and local government agencies, nongovernmental organizations, the scientific community 

and commercial interests, shall develop, recommend, and seek or secure implementation of measures 

necessary to reduce and mitigate coral reef ecosystem degradation and to restore damaged coral reefs. 

These measures shall include solutions to problems such as land-based sources of water pollution, 

sedimentation, detrimental alteration of salinity or temperature, over-fishing, over-use, collection of coral 

reef species, and direct destruction caused by activities such as recreational and commercial vessel traffic 

and treasure salvage. In developing these measures, the Task Force shall review existing legislation to 

determine whether additional legislation is necessary to complement the policy objectives of this order and 

shall recommend such legislation if appropriate. The Task Force shall further evaluate existing 

navigational aids, including charts, maps, day markers, and beacons to determine if the designation of the 
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location of specific coral reefs should be enhanced through the use, revision, or improvement of such 

aids. 

(d} International Cooperation. The Secretary of State and the Administrator of the Agency for International 

Development, in cooperation with other members of the Coral Reef Task Force and drawing upon their 

expertise, shall assess the U.S. role in international trade and protection of coral reef species and 

implement appropriate strategies and actions to promote conservation and sustainable use of coral reef 

resources worldwide. Such actions shall include expanded collaboration with other International Coral 

Reef Initiative ("ICRI"} partners, especially governments, to implement the ICRI through its Framework for 

Action and the Global Coral Reef Monitoring Network at regional , national, and local levels. 

Sec. 6. This order does not create any right or benefit, substantive or procedural, enforceable in law or 

equity by a party against the United States, its agencies, its officers, or any person. 

WILLIAM J . CLINTON 

THE WHITE HOUSE, June 11 , 1998. 

2.4.5 Draft Action Plan CRTF Working Groups, Nov. 2, 1999, Prepared by: The Working 
Groups of the U.S. Coral Reef Task Force, Presented to: The U.S. Coral Reef Task 
Force for Review and Discussion U.S. Virgin Islands November 2, 1999 

PREFACE 

The world's coral reefs are in serious jeopardy, threatened by a growing barrage of over-exploitation, 

pollution, habitat destruction, diseases, invasive species, bleaching and climate change. The rapid decline 

of these ancient and productive marine ecosystems has significant social, economic and environmental 

impacts on coastal cultures and on the nation as a whole. 

In response to this global environmental crisis, President William Jefferson Clinton issued the Coral Reef 

Protection Executive Order (#13089) in June 1998. The Order established the U.S. Coral Reef Task Force 

and directed the federal government to improve its stewardship and conservation of the nation's coral reef 

ecosystems (see Appendix A for list of participants). At its 2nd meeting (March 1999), the U.S. Coral Reef 

Task Force charged its six Working Groups with developing a detailed, long-term strategy for 

implementing Executive Order 13089. On behalf of the Task Force Working Groups, we are pleased to 

present this draft National Action Plan to Conserve Coral Reefs to the U.S. Coral Reef Task Force. This 

document presents a proposed road map for implementing Executive Order 13089 by achieving healthy 

coral reefs for generations to come. The draft Action Plan outlines a series of specific, priority actions to 

be undertaken by federal , state and territorial governments, and their non-governmental and international 
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conservation partners to ensure that US and global reefs continue to provide valuable ecological, social 

and economic services to future generations. 

The Working Groups identified two primary themes for action: (1) understand coral reef ecosystems, and 

(2) reduce the adverse impacts of human uses. Within these broad themes. we present 13 integrated 

conservation strategies that comprehensively address the most pressing and tractable challenges facing 

reefs today. In addition, the Working Groups have identified a suite of fundamental principles that we 

recommend guide the Task Force's future actions to ensure an integrated, practical, consistent and 

inclusive approach to conserving coral reefs. 

This draft Action Plan was produced through the careful deliberations of a large and diverse group of 

experts in coral reef science, management, policy and education, drawn from federal, state and territorial 

governments, academia and the private sector. As such, this document represents a statement of 

commitment on behalf of the Task Force's Working Groups to reverse the decline of coral reefs around 

the world. The actions proposed here range widely in scope. reflecting the nature of the vast and complex 

conservation challenge we collectively face. All are important, and combined, these strategies form a 

comprehensive strategy to reverse the decline of the nation's coral reefs. 

We recommend that the Task Force accept this Action Plan as a draft document and make it widely 

available for public review, discussion and comment. Based on this review, we propose the draft Action 

Plan be revised to incorporate input, and then be made available for possible adoption and rapid 

implementation by the Task Force at its next meeting. 

C. THE GLOBAL RESPONSE TO THE CORAL REEF CRISIS 

The recent global decline in coral reef health has galvanized an international movement to save these 

invaluable ecosystems. The U.S. has played an integral role in these efforts since their inception. In 1994, 

the U.S. was instrumental in establishing and supporting the International Coral Reef Initiative {ICRI) and 

its Framework for Action and Call for Action. In initiating ICRl, the Governments of the United States, 

Japan, Australia, the United Kingdom, France, Jamaica, and the Philippines recognized the importance of 

preserving marine biodiversity and providing for sustainable use of coral reef resources worldwide. The 

U.S. has provided critical support to ICRI and its Global Coral Reef Monitoring Network (GCRMN), and 

served as the first lCRI Secretariat. The United States has also worked actively to address the coral reef 

crisis through the domestically focused United States Coral Reef Initiative. Federal agencies, State, local, 

territorial, commonwealth, and local governments, nongovernmental organizations, and commercial 

interests have worked together to design and implement management, education, monitoring, research, 

and restoration efforts to conserve and sustainable use coral reef ecosystems. 
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During the 1997 International Year of the Reef, the U.S. joined many other nations in activities to raise 

public awareness about the importance of conserving coral reefs and to facilitate actions to protect coral 

reef ecosystems. On October 21 , 1997, the 105th Congress passed House Concurrent Resolution 8, 

recognizing the significance of maintaining the health and stability of coral reef ecosystems. 1998 was 

declared to be the International Year of the Ocean to raise public awareness and increase actions to 

conserve and use in a sustainable manner the broader ocean environment, including coral reefs. 

On June 11, 1998, as part of the National Ocean Conference. President Wilham Jefferson Clinton signed 

Executive Order 13089 (64 Fed. Reg. 323701), which recognized the importance of conserving coral reef 

ecosystems and established the Coral Reef Task Force under the joint leadership of the Departments of 

Commerce and Interior. The Coral Reef Executive Order directs Federal agencies whose actions may 

affect United States coral reef ecosystems to take steps to protect, manage, research, and restore such 

ecosystems and requires the Task Force to develop a comprehensive plan for protection, restoration and 

sustainable use of U.S. and international coral reefs (see Appendix A for a list of CRTF participants} After 

the first CRTF meeting in Florida in October 1998, the Task Force created 6 Working Groups organized 

around broad themes in coral reef conservation. These were: 

• Coastal Uses Working Group {J . Benoit, NOAA, Chair) 

• Water and Air Quality Working Group (C. Fox, EPA, Chair) 

• Mapping and Information Synthesis Working Group (M. Monaco, NOAA, Chair) 

• Ecosystem Science and Conservation Working Group {K Koltes, DOI, Chair) 

• International Working Group (D Hales, USAID and B. Yaeger, State Dept., Chairs) 

• All US Islands Working Group (M. Ham, Guam, Chair) 

2.4.6 Text of Clinton's Vieques Statement 

Friday, Dec. 3, 1999; 4:58 pm. EST 

Text of President Clinton's statement Friday on U.S. military training on Vieques, an island off Puerto Rico. 

For several weeks, we have been working on how best to reconcile the imperative of providing satisfactory 

training for our armed forces, with the strong feelings of many residents of Vieques and Puerto Rico about 

the impact of training operations there. I have discussed this with the governor of Puerto Rico, the 

secretary of defense, the secretary of the Navy, the chief of naval operations, the commandant of the 

Marine Corps, and others. 

Today, the secretary of defense has recommended a plan of action which I believe offers the best avenue 

to addressing both needs. I have accepted that recommendation and am directing the secretary of 
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defense to work with the people of Vieques and Puerto Rico so that we can move forward in a cooperative 

manner. 

I understand the longstanding concerns of residents of the island. These concerns cover a wide range of 

issues, from health and safety to the economy and the environment. They reflect a distrust that. 

unfortunately, has been building for decades. Those concerns must be addressed, and I believe our plan 

will do so in a constructive manner. 

At the same time. as commander-in-chief. I cannot send our servicemen and women into harm's way if 

they have not been adequately trained. The training that our Atlantic Fleet has undertaken on Vieques 

since 1941 is important. While the Navy and the Marine Corps will develop a satisfactory alternative for the 

upcoming exercise, it will take several years to develop a comparable long-term replacement. 

The plan I am adopting today provides for the end of training on Vieques within five years, unless the 

people of Vieques choose to continue the relationship, restricts training activities during the transition 

period to those required by the services; sets forth an ambitious economic development plan for Vieques 

that would be implemented during this transition and gives the people of Puerto Rico and the Navy an 

opportunity to discuss this plan in order for it to be understood fully before training resumes this spring for 

this transitional period. 

In particular, the following steps will be undertaken: 

First, the Navy and the Manne Corps will make alternative arrangements which they deem satisfactory for 

training of the Eisenhower Battle Group and the WASP Amphibious Ready Group, scheduled for 

December. While such arrangements can be undertaken for the Eisenhower and WASP groups, they do 

not constitute a long-term alternative to Vieques. Rather, this period will provide an opportunity for the 

people of Vieques to discuss this plan with the Navy and the Marine Corps and understand it fully. 

Second, we will resume training next spring for a transition period, no longer than five years. This will 

enable the Navy to develop a suitable, long-term alternative. Training on Vieques will cease after this 

transition period unless the people of Vieques decide it should be continued. The Navy and the Marine 

Corps will develop a timetable to phase out operations in Vieques as soon as possible during the transition 

period. including transferring title of land to Puerto Rico beginning with the western quarter of the island. 

Third, when training resumes for this transition period it will be limited to inert ordnance only - no live fire -

- unless and until the people of Vieques decide differently. Training will be authorized for 90 days a year, 

what we need to meet our essential training needs. 
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Finally, when training resumes we will implement an ambitious program that addresses the concerns that 

the community has had for so long - and that has been spelled out by the secretary of defense. 

I am convinced that this plan meets my essential responsibility as commander-in-chief to assure that our 

military forces are satisfactorily trained and ready, while at the same time addressing the legitimate 

concerns of the people of Vieques. It provides some breathing space so that the people on the island and 

the Navy and Marine Corps can proceed in an orderly and mutually respectful fashion. 

3. Synthesis of Available Information 

3.1 Summary and Synthesis of Available lnformation 

3.1 .1 Physical Impacts from Range Ordnance 

The DIS, EIS, Court Case, expert witness reports, and EA all conclude that effects from Range usage on 

coral reefs have been relatively minor. Court Case studies by Antonius and Weiner in 1978 indicated a low 

presence of ordnance on reefs and a low incidence of impact on coral that could be unambiguously 

attributed to ordnance. Military debris covered 0 4% of the bottom. Military impact was responsible for only 

2.24% of broken corals. The authors found that less than 0.3% of the reefs surveyed had damage 

attributable to military activities. They concluded, "This amount of damage is insignificant to the normal 

functioning of the Vieques reef ecosystem and clearly indicates that the impact of these activities on this 

system is negligible." Similar studies, updated for the 1985 EA, reported less than 1 % coverage of 

ordnance on north and south coast Range reefs. 

Range reef conditions today, relative to conditions in 1985, are not known. It is probable that Range usage 

has not increased dramatically since the early 1980's. An analysis of Navy data indicates 811 water hits 

over the 1989 - 1999, ten-year period. Preliminary inspection of the distribution of these data suggests 

that water hits impact Range reefs less than 50% of the time. 

The 1999 Consultative package document concludes the December 1999 exercises would have produced 

water impacts, but these would have been of relatively minor importance. The Consultative package 

suggests this exercise would have used 1,000 rounds or bombs. Using previous data as a guide, it is 

reasonable to assume less than 1% of these rounds would have entered the water. Translating 

percentages to actual numbers, means about 10 rounds would have struck water and less than five would 

have impacted on Range reefs. 
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It is important to note that specific reefs within the Vieques LIA have incurred significant physical impact 

from Range usage. For example, the EIS states, "Damage to the reefs was noted in the fnnging reef 

around Roca Alcatraz where several craters. unexploded ordnance, and a large scar in the bottom edge of 

the reef was observed. Isolated craters and damaged coral were also observed in the large patch reef in 

Bahia Salina del Sur and the small fringing reefs of the north shoreline of this bay. and in the patch reef off 

Bahia lcacos, in the reefs adjacent to Punta lcacos, Punta Gato, Punta Fosil, and Isla Yatlis and in the 

eastern fringing reef at Puerto Diablo. Damage was also noted in the reefs adjacent to the naval gunfire 

targets along the north shore of Bahia Salina del Sur and in the poorly developed reef or coral-encrusted 

bedrock on the eastern promontory of this bay." The EA mentions UThe DEIS (TAMS and E & E 1979) 

anticipated that the few inshore reefs in Bahia Salina del Sur, including S5a, which were close to NGFS 

targets would likely be lost as a result of continued NGFS activity." It is also noted that there is reef 

damage near Roca Alcatraz and damage which continues to the North, reportedly caused by the dragging 

of a sunken ship that apparently was used as a target in the early 1970's. Continued Range activities may 

have exacerbated the originally existing reef damage from the 1980's. 

3.1.2 Sedimentation Effects 

In 1978, a study of the effects of sedimentation on corals from Range usage was conducted by analysis of 

coral growth within and external to the Range. Because coral growth is sensitive to sedimentation and 

turbidity and because there were generally no significant growth differences in massive corals between 

Range and Control stations, no sediment effects were postulated. 

In 1985, additional corals were analyzed for growth. While the previous result was generally corroborated, 

the site closest to Range activities (S5a) demonstrated significantly lower growth than in the 1978 study 

and 1n comparison to the Control and the other Range site. It seems likely that this site was experiencing 

detrimental effects from Range usage as predicted in the DEIS and EIS. There is no reason to suspect an 

amelioration of effects since 1985. In fact, sedimentation and resuspension of sediments may have 

increased due to hurricane activities and effects discussed below. An increase in such 

sedimentation/turbidity may have had increasingly adverse effects on reefs. 

3.1.3 Hurricane Effects 

Hurricanes David and Frederic (1979) significantly changed conditions on Vieques reefs. These storms 

were particularly harmful to reefs on the south coast, including those within the LIA. Effects included 

significant coral breakage and mortality. especially to the primary reef builder Acropora palmata. Effects 

on Vieques reefs appeared more severe than on neighboring St. Croix. 

Recovery from the effects of the above hurricanes was suggested as possible after inspection in 1980. 

Recovery was not much 1n evidence several years later as reported in the 1985 EA. Whatever recovery 
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may have occurred was almost certainly interrupted and additional reef damage incurred by the close 

passage of Hurricane Hugo in 1989 Hugo was a major storm and passed directly over the eastern end of 

Vieques. There are no detailed descriptions of effects to the reefs of Vieques; however, from records on 

nearby Caribbean islands, effects to Vieques reefs were almost certainly major, especially those of the 

south Range. A recent, late season storm in 1999, Hurricane Lenny, also impacted Vieques. The exact 

nature of magnitude of effects either to the north or south reefs is difficult to predict without further study. It 

seems probable that there has been substantial storm related damage to the reefs since the early 1980s. 

3.2 Limitations of Available Information 

Apparently no direct field studies of Viequen reefs have been performed since the 1985 EA and the 1989 

Hurricane Hugo qualitative observations. As discussed above, this severely restricts the ability to draw 

definitive conclusions on the current state of health of Viequen reef systems. 

3.3 Other Regional and Global Effects 

3.3.1 Ability of Reef to Sustain Injury 

Coral reefs are continually 1n the process of growth and erosion. A reef, which is actively growing and 

healthy, 1s able to overcome bioerosive and natural destructive processes. The extent to which processes, 

either natural or man-induced, promotes degradation will govern the ultimate fate of the reef system. 

Reefs that are stressed naturally have less reserve when additional stresses from, for example, man are 

introduced. 

There is not, however, ready information available with which to construct or calculate a reef ~balance 

sheet" that would show the current status of reef health in relation to degradative factors. The recent spate 

of hurricanes in the area, coupled with global effects, suggests additional stresses on the reefs are 

present. Consequently, caution is advised when adding or continuing more impacts from man's activities. 

"Disease, temperature extremes, pest outbreaks, tropical cyclones, and other natural events periodically 

devastate corals, with resulting ecosystem-wide repercussions However, healthy reefs are resilient, and 

will recover with time. The impact of multiple stressors, both natural and human caused, can have a 

multiplicative effect on reef ecosystems. Evidence, much of it anecdotal, suggests that human-damaged 

reefs may be more vulnerable to some types of natural disturbances and take longer to recover."' ... This 

increase in "natural" stress levels will leave coral reefs in many parts of the world more vulnerable to 

human disturbances." Bryant et al. 1998 
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3.3.2 Episodic Versus Chronic Disturbance 

Episodic, relatively small disturbances to coral reef systems almost certainly have less effect than 

repeated and chronic insults. An effective snapshot survey of many Vieques reefs in 1978 revealed a 

relatively small disturbance from Naval range usage. These effects, however, have continued for more 

than 20 years. There is also an expected general decline in the health of Vieques reefs from impacts of 

hurricanes and other causes. It is uncertain if the chronic nature of Range usage has resulted in 

cumulative effects greater than single isolated events. This deserves further study. 

3.3.3 Legal and Policy 

The legal framework governing corals and fish habitat of Vieques is governed by at least two separate 

policies: The Magnuson-Stevens Act and Puerto Rico Law While their interaction is complex, it would 

appear that the United States Navy should have a permit or an exemption from the Commonwealth of 

Puerto Rico and also from the United States government regarding military activities that impact coral 

ecosystems. Without such permits or exemptions, the Navy may be in violation of the Magnuson-Stevens 

Act and the laws of the Commonwealth of Puerto Rico. In most naval maneuvers affecting marine 

systems ecosystems on Vieques, Commonwealth Law may apply However, it is important to note that if 

the Commonwealth of Puerto Rico fails to take action to stop or curtail activities that may adversely impact 

an ecosystem's carrying capacity, the Secretary may, after fulfilling certain procedural requirements, 

preempt state law. 

Of legislation (the Clean Water Act, Marine Protection, Research, and Sanctuaries Act, Rivers and 

Harbors Act, and Federal Project Authorities-Coastal Zone Management Act) cited by the EPA for special 

coral reef protections. two would appear to be applicable in the current instance of Vieques. The Court in 

Barcelo v. Brown in 1978-79 held that while the MPRSA and CZMA acts were specifically not applicable, 

the RHA was applicable in that 'We have hereinbefore found that under the Federal Water Pollution 

Control Act the Defendant Navy must secure a permit for the release or firing of ordnance into the 

surrounding waters. An NPDES permit under the pollution act is the same permit required under Section 

407 of the Rivers and Harbors Act." At least these two acts (CWA and RHA) would also seem applicable 

today. 

While not law, the President's Executive Order 13089 directs wAll Federal agencies whose actions may 

affect U.S. coral reef ecosystems shall: (a) identify their actions that may affect U.S. coral reef 

ecosystems; (b) utilize their programs and authorities to protect and enhance the conditions of such 

ecosystems; and (c) to the extent permitted by law, ensure that any actions they authorize, fund, or carry 

out will not degrade the conditions of such ecosystems." The President's Executive Order applies to the 

Department of Defense, unless needs of national security are invoked. 
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As a result of Executive Order, a U.S. Coral Reef Task Force was formed. Three meetings have been 

held, most recently in St. Croix in November 1999. The Department of Defense has membership on the 

task force. The draft action plan, developed by Task Force members, recommends two primary themes 

for action: (1) understand coral reef ecosystems. and (2) reduce the adverse impacts of human uses. A 

variety of recommendations are made as a result of diverse working groups acting together to advance 

coral reef science and conservation. 

President Clinton's statement of Friday, December 5, 1999 is important for the planning and conduct of 

environmental studies on and conservation of the reefs and other systems of Vieques. Range usage will 

begin again in Spring, 2000. There will be up to five more years of Range usage (up to 90 days per year). 

After five years, Range usage may or may not cease depending upon the wishes of the people of Vieques. 

4. Conclusions & Recommendations 

The 1985 Environmental Assessment had a finding of "No Significant Impact" from continued Range 

usage. In more detail, this document concluded the following. 

MThe Assessment prepared for this action indicates that continued naval use of Vieques will result 

in minor localized impacts. Despite these disturbances, major tong term beneficial impacts will 

result from implementation of the land use management and soil erosion control plans. The 

sanctuary effect of restricted access, also, outweighs these adverse impacts. Continuation of 

NGFS and Air Training (AT) exercises will result in further direct ordnance impacts to reefs 

adjacent to the impact area and as predicted in the 1978 DEIS, this could eventually lead to the 

loss of some reefs in a highly localized area. However, with less than 6% NGFS and 1 % AT 

rounds landing in the water, the majority of the reef system in the impact area is not expected to 

be affected. Past land use activities have adversely affected most of the 31 mangrove forests on 

Navy land and some of these activities continue. The overall condition of mangroves in 1985, 

however. has improved since 1978. Accordingly, it is the Navy's conclusion that continued use of 

the inner range at current and projected levels will not result in any significant impact to the 

environment." 

The central question desired to be addressed by this report is essentially "Have past or anticipated range 

usage and range environmental conditions some 16 years later in 1999 changed significantly or 

sufficiently to alter these 1985 EA findings?" It is difficult to answer this question for a variety of reasons 

including: 

• the survey nature and time restrictions of the present study, 
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• the lack of qualitative data on reef conditions over at least the last 16 years, 

• the possibility I probability of chronic effects of Range impacts over time, 

• the potentially confounding and interacting detrimental effects of additional global and regional reef 

stressors (e.g., hurricanes, diseases, bleaching, calcification declines), and finally, 

• the lack of current field information. 

Conch '"ions contained in the DEIS, EIS, and EA stressed that, while there were definite effects to Vieques 

reefs from Range usage, physical Impact and sedimentation effects were restricted to a relatively small 

subset of reefs. These reports further concluded that, overall, reefs of the Range were generally 

extensive, abundant and healthy. Today, however, It is almost certain that reefs within the Range have 

diminished in composition and extent due to a number of factors including hurricanes, diseases, 

bleaching, and Range activities. While annual impact from Range activities on localized reefs may be 

similar to levels in the early 1980's, the cumulative and relative effects have increased due to the 

degradation of formerly healthy corals. 

Hence a very cautious approach to continuing Range activity which might impact coral reefs 1s 

recommended. Steps should be taken when possible to minimize impact. This could include moving 

gunnery (and possibly other targets) further inland to avoid or lessen water entry of ordnance. Steps 

should also be taken to initiate investigations that allow determination of effects, reef health status, and 

reef recovery rates and potentials This means that more extensive and detailed reef investigations are 

desirable. The baseline conditions established in 1978 and again in 1985 no longer apply due to the 

alterations from hurricanes and other causes (to include those resultant from range activities). 

Whatever the future of Vieques coral reefs, the time is now right to establish a detailed map and baseline 

of existing conditions in preparation for: monitoring of effects, restoration of injuries, and probable cleanup 

of ordnance and establishment of marine protected areas. The President's recent statement supports this 

action. 

A new baseline assessment study should concentrate on LIA reefs and reefs outside the LIA. In this way 

periodic analysis would allow changes in LIA reefs that may have been caused by naval activities to be 

tracked over time and with reference to external control reefs on the same and different islands. Such a 

study should include at least the following elements· 

• Performing accurate mapping of reef locations and dimensions utilizing: 

• high quality, low level aerial photography 

• detailed bathymetry 
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• GIS techniques 

• ground-truthing 

• Establishing permanent reef study assessmenUmonitoring sites within the Vieques LIA, outside the 

Vieques LIA, and on similar environments on several nearby Caribbean islands. 

• Implementing a detailed initial assessment and subsequent periodic monitoring of reef characteristics 

and conditions using state of the art and site specific transect, quadrat, photographic, video, and 

DGPS positioning techniques. 

• Conducting a baseline study and periodic monitoring of the fish populations of the Range. The would 

be designed to reference past studies of the EIS and EA, to provide updated information, to evaluate 

effects of Range usage on fish populations, and to plan on how to best conserve fish populations in 

Vieques over the future of the Range. 

• Developing a plan for ordnance which remains on the reefs. This would include understanding of the 

extent of ordnance which exists and the feasibility I desirability of removal and disposal versus leaving 

in situ. 

• Planing the mitigation for and restoration of damaged reefs to include consideration of artificial reefs, 

coral seeding, and larval attractants. 

The advantages of such studies are as follows: 

1. Establishment of a well-documented reef baseline condition will allow better determination of the 

cause of any future changes in reef conditions. 

2. Periodic monitoring of reefs will track changes and identify any developing ecological problems. 

3. Documentation on the condition and status of the coral reefs of Vieques will be important for the 

proper siting and maintenance of any future Marine Protected Areas. 

4. Planning for and implementing reef mitigation I restoration is a proactive step towards increasing reef 

resources. 

5. Understanding the environmental trade-offs for ordnance removal will allow adequate planning to 

implement cleanup actions. 

6. Generation of scientific data on reef recovery rates and techniques of reef mapping and assessment 

will be useful for other reef areas. 

7. Accurate parameters will become available for other environmental or socio-economic studies. 

8. The President's Executive Order that all federal agencies, which deal with coral reefs, optimize their 

ability to minimize impacts will be directly addressed. 
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Manatee Status 

I. Introduction 

Manatees are members of the Order Sirenia, the only obligate marine mammal herbivores, and have a 

tropical to subtropical distribution. In U.S. waters, this group is represented by the West Indian manatee 

(Trichechus manatus}. Two subspecies have been described for this species: the Florida manatee (T. m. 

latirostris) which is restricted to the U.S. mainland, primarily Florida, and the Antillean manatee (T. m. 

manatus} which is distributed throughout the Caribbean and from southern Texas to Central and South 

America (Garcia-Rodriguez et al. 1998). The Florida and Antillean subspecies are similar in terms of 

external morphology, physiology, and ecology. and are distinguished primarily by morphometric analyses 

of cranial characters (Domning and Hayek 1986) or genetics (Garcia-Rodriguez et al. 1998). The ecology 

of the Florida manatee has been studied in considerably more detail than the Antillean form and 

interpretations of the latter group's habitat needs are based on this obviously very closely related 

subspecies. 

All sirenian species are considered threatened or endangered throughout their range by the U.S. 

Department of the Interior (Federal Register, July 22, 1985. Vol. 50 (140): 29900-29909). In Puerto Rico 

manatees are protected by the federal Marine Mammal Protection Act and Endangered Species Act and 

by several Commonwealth of Puerto Rico laws (Diaz 1984 ). The manatee is virtually extinct from the 

Virgin Islands and Lesser Antilles {although one was observed there in 1988 - Freeman and Quintero 

1990) and relict populations are found in Puerto Rico, Hispaniola, Cuba, and Jamaica (Rathbun and 

Possardt 1986}. Its recent decline has been attributed to over hunting, habitat degradation, industrial 

development, and boating (Rathbun and Possardt 1986) The Puerto Rican population of the Antillean 

manatee is therefore the only one under U.S. jurisdiction (Rathbun and Possardt 1986) and the U.S. Fish 

and Wildlife Service (USFWS) has concluded that the take of a single manatee would "jeopardize the 

continued existence" of the species (Anon. 1999}. 

In Puerto Rico the manatee is relatively abundant along the south and east coasts, particularly in the area 

of Fajardo and Ceiba (Roosevelt Roads Naval Station) and in the Jobos Bay area between Guayama and 

Salinas (Anon. 1999). They are also consistently observed in the southwestern part of the island between 

Guayanilla and Mayaguez (Anon. 1999). Manatees were seen near lcacos and Diablo Islands offshore of 

Cabo San Juan in the 1970s (LeFebvre et al. 1989), but they are rarely seen near Culebra Island, and are 

generally absent from Mona Island (Powell et al. 1981) They are regularly seen in small numbers around 

Vieques Island (Magor 1978, Powell et al, 1981, Rathbun et al. 1985, Reid 1993). Based on aerial surveys 

between 1994 and 1998, estimates of the entire Puerto Rican population have ranged from 86 to 101 

animals (Anon. 1999). 

Initial declines in population size in Puerto Rico, were a result of over-harvesting for meat, oil, and leather 

(Anon. 1996 ). More recently, there have been 100 manatee deaths confirmed since the incep1ion of the 
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manatee salvage program in 1974 (Anon. 1999). Between 1974 and 1985, 12 manatee carcasses were 

recovered, with 50% of them being recovered during 1984-85. Four deaths were human related (3 

drowned and were butchered after entanglement in gill nets and one was due to a boat strike). Three were 

recovered on the north coast of Puerto Rico, seven along the southern coast (three near the Union 

Carbide plant in Guayanilla), and one animal was recovered near Roosevelt Roads Naval Station (RRNS). 

Interviews indicated that in 1985, the principal human-related manatee mortalfty in Puerto Rico was from 

gill nets, both intentional and accidental (Rathbun et al. 1985). Currently, Puerto Rican manatees are still 

captured in gill and/or turtle nets either intentionally or inadvertently during fishing operations and while this 

activity is decreasing, it is still a substantial cause of death (Anon. 1999). 

Of those that could be assigned a cause of death, during the period 1974 to 1998, 41 (41.0%) were due to 

human interaction. Many net-related mortalities involve poaching and are therefore not always 

substantiated by a carcass (Rathbun et al. 1985) leading to the possibility that additional undocumented 

mortalities may be occurring. From 1975 through 1989, direct captures and entanglement accounted for 

15 out of 44 (34%) documented carcasses, while from 1990 through 1998, only 6 out of 54 (11.1%) were 

from this cause. Conversely, watercraft deaths are increasing. Between 1975 and 1989, 6 out of 44 

deaths (13.6%) were from watercraft, however, after 1990. 14 out of 54 (25.9%) were killed by boats 

(Mignucci-Giannoni et al. in press cited in Anon. 1999). 

Manatees are generally restricted to tropical or sub-tropical regions with access to large slow-moving 

rivers, river mouths, or shallow-energy coastal areas, such as estuaries, coves, or bays where the water is 

calm and aquatic vegetation is abundant. Puerto Rico's tropical marine climate is ideal for manatees with 

temperatures ranging from 27.8°C in August to 23.9°C in February, and with an average annual temp of 

25.5°C (Anon. 1996). 

Manatees have been reported to consume a wide range of emergent, natant, and submergent aquatic and 

marine plants (Hartman 1979, Best 1981, Mignucci-Giannoni and Beck 1998), but will also consume a 

wide variety of terrestrial plant parts that fall from overhanging vegetation (Bengston 1981 ). There is 

limited evidence that manatees may prefer freshwater or estuarine vegetation over marine angiosperms 

(Powell and Rathbun 1984), possibly due to their need for a source of fresh water to maintain water 

balance. Manatees cannot drink salt water and need to have access to either fresh water or low salinity 

brackish water every few days (Worthy and Ortiz unpublished data). Alternatively, if they have access. 

they can derive water directly from freshwater vegetation (Worthy and Ortiz unpublished data). Manatees 

spend from 5 to 8 hours a day feeding and can consume from 4-11 % of their body weight per day 

(Bengston 1981, Etheridge et al. 1985). Manatees are believed to have a very high digestive efficiency 

and have the slowest passage rate of any mammal with food taking 7 days to pass through the digestive 

tract (Best 1981, Lomolino and Ewel 1984). 
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Manatees in Puerto Rico are believed to consume marine vegetation almost exclusively since they have 

limited access to freshwater systems. Evermann (1900) recognized the association between manatee 

distribution and the physical environment and attributed the rarity of manatees in Puerto Rico to "the 

absence of broad sluggish rivers in which it finds its favorite environment". Barrett (1935) believed that the 

reduced numbers of manatees he observed along the north coast of Puerto Rico was due to the silting up 

of river mouths that prevented manatees from grazing on shoreline grasses in river estuaries and 

presumably also limited their access to fresh water for drinking. Powell et al. (1981) reported, from 

interviews, that manatees would visit the mouths of the Loiza, Fajardo, and Guanajibo Rivers, and that 

after heavy rains they would ascend these rivers for short distances. This has subsequently been 

confirmed with satellite telemetry (Reid 1994, 1995). Powell et al. (1981) concluded that other Puerto 

Rican rivers were generally too shallow for manatees to ascend. Puerto Rico, and specifically Vieques 

Island, has a dry season from December through July and a wet season from August through November. 

During May-July there are localized thunderstorms and tropical storms and hurricanes occur from June 

through November. Vieques receives a total annual rainfall of 115-cm (45") (Anon. 1996), but the temporal 

distribution of rainfall could result in reduced flow of fresh water during the dry season. In the vicinity of 

Vieques, one of the only dependable sources of freshwater is the effluent of the Capehart Sewage 

Treatment Plant {CHSTP) of Roosevelt Roads Naval Station (RRNS). Powell et al. (1981) were the first to 

note the regular use of this effluent by manatees. 

Powell et al. (1981) also noted the association between manatee distribution and seagrasses, describing 

Thalassia, Syringodium, and Halodule as probably the most important manatee foods in Puerto Rico. 

Seagrass beds are relatively sparse along the northwest coast of Puerto Rico, where his study reported 

seeing no manatees, and are extensive along the eastern and southern shores of the island where 

manatees were more common. The 20 m depth contour is much closer to shore along the northwest and 

north central part of Puerto Rico, reflecting a steeper drop in the ocean floor and therefore a less 

appropriate habitat for seagrasses. The north shore is also the windward shore, and lacks embayments to 

buffer the effects of wind and surf. 

II. Current Manatee Protection 

When the West Indian manatee was listed as endangered in 1985, the area west of Mosquito Pier on 

Vieques Island was designated as a class II conservation area based on the recommendations of the 

1986 Land Use Management Plan (LUMP) (Anon. 1996). This same LUMP also designated Ensenada 

Honda as a protected area protecting terrestrial plants, and several south coast bays, Bahia Tapon, 

Puerto Ferro, and Puerto Mosquito, as protected due to their bioluminescent properties (Anon. 1996). 

In addition to these specifically mentioned areas, a number of other regulations were put into place to 

attempt to protect manatees in and around operational areas of the island. Specific recommendations 

were put forward in the U.S. Fish and Wildlife Service's Recovery Plan for the Antillean manatee (Rathbun 
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and Possardt 1986), but many had already been formalized through a Memorandum of Understanding 

between the U.S. Navy and the Commonwealth of Puerto Rico (1983}. Operators of all Navy vessels were 

ordered to continue to avoid all mammals when sighted at~sea and live delivery of ordinance was to be 

halted if a marine mammal was sighted within 1000 yards of target. In addition, all sightings were to be 

recorded in the log and reported to the Vieques Inner Range Observation Post, the Navy Land Use 

Manager, and reported to the USFWS Land Manager (Anon. 1996). It was also recommended that the 

Navy continue to ensure that its activities dtd not disrupt the seagrass beds west of Mosquito Pier (Anon. 

1996). Comparable to regulations in place in Florida waters that are recognized as critical manatee 

habitat, a series of protected waters were developed around Vieques. In and around the shallow waters of 

the Naval Ammunition Support Department (NASO), it was suggested that slow speed zone signs be put 

up (less than 5 mph) around Green Beach and Mosquito Causeway and Pier (Anon. 1996). Regulations 

were also enacted to document any manatee mortalities that resulted from Navy operations. It was 

recommended that if a manatee was killed, exercises in the immediate area should be halted and an 

immediate report filed with the Naval Station, Roosevelt Roads. Public Works Officer (NAVSTA ROOS 

RDS PWO) and that any dead marine mammals (especially at the east end of Vieques) should be 

reported to the Commander Naval Forces - Caribbean (COMFAIRCARIB REC) who, when necessary, 

would initiate an investigation in conjunction with the National Marine Fisheries Service or Puerto Rico 

Department of Natural and Environmental Resources (Anon. 1996). 

Ill. Manatee Habitat (Seagrass Beds) Around Vieques Island 

Seagrass beds are critical habitat for a number of species and are valuable spawning and nursery 

grounds for many marine fish and invertebrates. They are also critical as feeding areas for manatees. The 

beds located around Vieques, which were examined between May 1978 and September 1978 as part of 

the Draft Environmental Impact Statement (Anon. 1979), were composed of mixed associations of 3 major 

species of marine grasses: turtle grass (Thalassia testudinium). manatee grass (Syringodium filiforme) 

and shoal grass (Halodule wrightil) (Anon. 1979). In addition to the seagrasses, they also found several 

species of macr~algae: Halimeda, Penicillus, and Udotea. These species have all been recognized as 

being important to manatees (Hartman 1979, Best 1981 , Mignucci-Giannoni and Beck 1998). 

In general, seagrass beds develop in areas with moderate currents and depths of 0.5 to 20 m and are 

composed of a heavy carpet of blades, roots, and rhizomes. Thalassia testudinium, turtle grass, has true 

flowers and produces seeds in a conspicuous pod. This species has flattened leaves that are 4-12 mm 

wide and up to 1 m tall. This is a plant of shallow depths (1-20 m) where it expands with tough well­

anchored runners. Thalassia is usually the dominant species at depths of less than 10 m, being replaced 

by Syringodium at deeper depths. Syringodium filiforme, or manatee grass, has cylindrical leaves rather 

than flattened blades and individual leaves may reach 45 cm 1n length. This species sometimes bears 

small inconspicuous flowers. It is most commonly found in shallow water meadows (1-10m). Halodule 
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wrightii is similar to Thalassia but the leaf is much narrower (2-3 mm) with slender flat blades (4-10 cm 

tall). This species is generally found in depths of less than 3 m and can deal with more exposed locations 

with greater surf action. Halodule wrightii can also flourish over a relatively wide range of salinities. 

During the 1979 surveys. it was found that the west and northwest coasts of Vieques were characterized 

by extensive Thalassia meadows (Anon. 1979). These regions were generally characterized by the classic 

Thalassia/Syringodium gradient. Conspicuous "blowouts" consisting of coarse sand and dense patches of 

Halimeda were also found throughout the meadow (Anon. 1979). These tush beds were probably a result 

of the reduced wave action due to the proximity of Mosquito pier. In other areas where shallow water or 

areas subject to wave action were common, Halodule was found to be dominant. 

Measurements of biomass, standing crop, and productivity of the beds were made in May and July 1978 

(Anon. 1979). Biomass estimates ranged from a low of 340.4 g/cm2 in a Syringodium bed near Mosquito 

Pier to a high of 2111 g/cm2 in a Thalassia bed near Bahia Salina del Sur (Anon. 1979). Overall biomass 

estimates averaged 1077.7 g/cm2 over all 14 sites measured (Anon. 1979). Standing crop measurements 

(dry weight of leaves) ranged from a tow of 32.3 g/m2 in a mixed bed of Thafassia and Halimeda near 

Mosquito Pier to a high of 411.6 g/m2 in the dense Thafassia bed near Bahia Salina del Sur (Anon. 1979). 

Overall, standing crop measurements averaged 151.6 g/m2 over all 14 sites (Anon. 1979) Growth rates of 

Thalassia and Syringodium were measured at 2 sites on the eastern end of Vieques, at Bahia lcacos and 

Bahia Salina del Sur. Thalassia averaged 2.29 g/m2/day and Syringodium averaged 0.8 g/m2/day (Anon. 

1979). These rates suggest it would have taken only 35 days to replace the standing crop of Thalassia 

and 22.5 days to replace the crop of Syringodium (Anon. 1979). These data indicate that the grass beds of 

Vieques were healthy and moderately productive in 1978 and were typical of beds throughout the 

Caribbean (Anon. 1979). 

Concerns were raised during the comment period on the Navy's Draft Enwonmental Impact Statement 

that questioned the extent and significance of damage to seagrass beds. The Navy replied that it 

acknowledged that some damage had occurred but that it was negligible when compared to the natural 

erosional processes that occur as a result of hurricanes, etc. (Anon. 1980). It was determined that Navy 

impact was localized to small areas of grass beds on the eastern end of Vieques. The largest beds, 

located on the northwest end of the island were not affected and it was eventually determined, during the 

court case of Barcelo vs. Brown, that the "damage to seagrasses by Navy activities is neither substantial, 

permanent, nor irreversible." 

This damage was due to impacts that were primarily associated with the use of the inner range and were 

therefore localized to the eastern end of the island (Anon. 1980). Air-to-ground and naval gunfire support 

were, and still are, the principal activities that could adversely impact marine life. The primary areas 

affected by naval gunfire support are patch and fringing reefs and seagrass beds in the eastern half of 
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Bahia Salina del Sur and the fringing reefs along the east promontory of this bay. The areas that were 

primarily affected by air-to-ground operations were the grassbeds and patch and fringing reefs adjacent to 

Punta Gato (north coast) and the fringing reefs along the south coast of Bahia Salina del Sur. 

Thalassia beds tend to exhibit relatively slow recovery rates (Anon. 1980). Damage from motor boats to 

Thalassia beds in Florida has been observed to persist for 2-5 years and oil exploration damage in British 

Honduras persisted for 10-15 years (Anon. 1980). Old aerial photography indicated that in 1979, there 

were craters in Bahia lcacos near Punta Gato that were 17 years old (Anon. 1980). Recolonization usually 

starts with Halodule (on shifting substrates) or Halimeda (in calm waters) and Syringodium or Thalassia 

follow as the substrate stabilizes. This can either be due to rhizome extension or seed or plant portions 

that wash in and settle. 

Qualitative surveys of seagrass beds, along with quantitative measurements of standing crop and 

biomass of seagrasses. undertaken in 1985 showed that the meadows around Vieques were in general 

productive and abundant (Anon. 1986}. Differences in biomass between 1978 and 1985 were Insignificant 

(Anon 1986). Although the standing crop was lower in 1985, it was suggested that this was likely due to 

seasonal differences, as individual plants appeared to be healthy (Anon. 1986}. Adverse effects from 

continued naval operations included ordnance damage to two areas in Bahia Salinas del Sur and some 

damage to the shallow seagrass meadow in Bahia lcacos. The extent and severity of damage m these 

areas was greater than in 1978 (Anon. 1986). The damage to Bahia lcacos included large craters from 

which recovery was expected to be quite slow. Once they filled in with sediment, recovery time was 

expected to be 2-3 years. However, the areas of concern were restricted in size and extent. and were 

basically the same areas as were identified in 1978 {Anon. 1986}. 

As recommended in the 1986 Recovery Plan for the Antlllean manatee (Rathbun and Possardt 1986), the 

USFWS undertook a multi-year characterization and mapping of coastal seagrass beds and other bottom 

habitat surrounding the island of Vieques and to characterize areas frequented by manatees near Vieques 

(Reid and Kruer 1998). This study created a base map and habitat maps for the entire coastline of 

Vieques in which habitats were classified as follows: 1) dense, continuous seagrasses (mixed or single 

species beds), 2) patchy, or discontinuous seagrasses {>50% of area), often near continuous beds, with 

some blowouts, 3) scattered seagrass patches {<50%) in sand or mud in which macroalgae may be a 

significant component, 4) macroalgae with scattered seagrasses or sand or mud areas dominated by 

macroalgae, 5} hard-bottom, rock, or coral areas in which macroalgae are common and a variety of hard 

and soft corals, sponges and other forms are found, 6) sandy bottom with rock, 7) bare substrate with 

unvegetated areas of sand in exposed areas or mud in protected or deeper areas, 8} patch reef , 9) 

mangroves found around interior bays or ponds, or 10) unknown bottom habitats which cannot be 

discerned from images due to a variety of water or photographic conditions. 
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Seagrass dominated habitats (categories 1,2,3) comprised nearly 59% of all mapped habitats around 

Vieques (Reid and Kruer 1998). Hard-bottom, rock and coral substrates were most common (29.4%) off 

the relatively deep and exposed southwest coast and offshore of the east end of the island (Reid and 

Kruer 1998). Scouring by wave action has likely prevented the accumulation of sediment and the 

establishment of seagrass beds in these areas (Reid and Kruer 1998). 

Reid and Kruer (1998) also did seagrass characterization at twelve sites frequented by manatees and 

assessed 332 ground truth stations in May and October 1996. Seagrass species encountered included 

Thalassia testudinium, Syringodium filiforme, Halodule wrighfii, and Halophila decipiens. The most 

abundant and frequently encountered seagrass species was Thalassia, with Syringodium being fess 

abundant but often being found in Thalassia beds. Halodule was the least abundant of the major three 

species and was often found occurring in shallow areas or areas subject to high wave action. Halophila 

was found in restricted areas that experienced low light. These included Bahia Tapon, eastern Ensenada 

Honda, Puerto Ferro, and a macroalgae bed adjacent to Mosquito Pier (Reid and Kruer 1998). This latter 

seagrass only appears seasonally. 

The most extensive beds were found to occur on the northwest coast, where they extended 1.5 km 

offshore out to at least the 6 m depth contour (Reid and Kruer 1998). Seagrass beds of various densities 

occurred nearshore and in the protected coves on the southern and eastern end of Vieques (Reid and 

Kruer 1998). Of particular interest were the deep water beds off Puerto Mosquito and Puerto Ferro where 

Syrlngodium was found growing in depths of up to 25 m. Tha/assia beds on the north coast near Mosquito 

Pier were in depths of up to 10 m (Reid and Kruer 1998). 

Characterization of the seagrass communities at sites along the northwest coast revealed a Thalassia 

dominated community with some Syringodium and macroalgae (specifically the clump form of Halimeda) 

(Reid and Kruer 1998). No Halodule was found at any sites in this region. All indications were of a healthy 

mature seagrass bed (Reid and Kruer 1998). Other areas of this region showed indications of rapidly 

growing Syringodium which was recently becoming established (Reid and Kruer 1998). Characterizations 

made along the west coast, in the vicinity of Punta Arenas and Green Beach, indicated a nearly 

continuous band of Halodule and Syringodlum paralleling the shore, with dense beds of Tha/assia and 

Syringodium approximately 150-m offshore (Reid and Kruer 1998). These descriptions do not appear to 

differ dramatically from those made during the earlier 1978 surveys. 

Sites along the south coast also consisted of mixed stands of primarily Thalassia with Syringodium, 

Halimeda, and other macroalgae {Reid and Kruer 1998). The seagrass rhizome mats were noted as being 

relatively shallow in the vicinity of Sun Bay suggesting possibly unstable conditions in this area (Reid and 

Kruer 1998). Further east in Ensenada Honda were similar beds of Thalassia with Syringodium, with 
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lesser amounts of the erect form of Halimeda (Reid and Kruer 1998). These sites are relatively near sites 

at Bahia lcacos and near Bahia Salina del Sur where dense Thalassia beds were reported in 1978 (Anon. 

1979). 

IV. Manatee Abundance and Use of the Waters Surrounding Vieques Island 

Puerto Rico Department of Natural and Environmental Resources performed a total of 10 aerial surveys of 

Puerto Rico and Vieques Island in 1976, 1978, and 1979 (Anon. 1980). A total of 226 manatees were 

sighted, of which 65 (30%) were seen near Roosevelt Roads Naval Station (RRNS) and near Vieques 

Island (Anon. 1980). This distribution was attributed to the "luxuriant" sea grass beds and a source of 

freshwater being released by the Capehart Sewage Treatment Plant (Anon. 1980). In addition, human 

activity was low in the area. Manatee surveys undertaken during development of the Navy's Environmental 

Impact Study indicated that most Vieques manatees were observed along the northwest coast between 

Mosquito Pier and Punta Arenas (Anon. 1980). It was also noted that there were no sightings along the 

east coast of Vieques. This led to the suggestion that "there is a low probability of manatees being harmed 

by training exercises since they tend to avoid the eastern end of the island'' (Anon. 1980). This apparent 

lack of interest on the part of the manatees was attributed to the fact that much of the north and east end 

of the island was subject to strong wave action, unlike the northwest coast (Anon. 1980). It was noted, 

however, that on the south coast, Ensenada Honda appeared to be good manatee habitat despite the fact 

that few were seen there. It was suggested that this could be due to the long stretches of poor exposed 

habitat between their and other sites in the northwest (Anon. 1980). 

Mager (1978) did aerial surveys of Vieques Island during the months of May and June 1978. A total of 40 

manatees were sighted, 38 in the lee of Mosquito Pier and 2 off the west coast of the island. A possible 

sighting was also made near the eastern end of Ensenada Honda and 4 additional sightings were reported 

by other individuals near Cayo Conejo, Bahia de la Chiva and 2 other sightings were reported in the lee of 

Mosquito Pier (Magar 1978). Magor (1978) estimated that the total manatee population of Vieques was 

between 15 and 25 individuals. Animals were only observed feeding in the large Thalassia meadows off 

the northwest coast and the author speculated that manatees may have been moving back and forth to 

Roosevelt Roads Naval Station (Magar 1978). 

Rathbun et al. (1985) concluded that there had been little change in the distribution and abundance of 

manatees around Vieques since Magor (1978) did her surveys. They were still considered to be virtually 

absent from areas where Naval operations occurred and it was considered unlikely that any adverse 

effects would occur even if the intensity of operations increased. Rathbun et al. ( 1985) indicated that aerial 

survey data collected in their study had revealed no changes in manatee distribution or abundance around 

Vieques compared with data collected prior to July 1984. 
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Aerial surveys were conducted monthly around Puerto Rico and weekly around Roosevelt Roads Naval 

Station and Vieques Island from March 1984 to March 1985 (Rathbun et al. 1985). Manatee sightings 

were concentrated along the south central coast of Puerto Rico and around RRNS and Vieques Island 

(Rathbun et al. 1985). In particular manatees were most prevalent near the Capehart Sewage Treatment 

Plant (CHSTP), Pelican Cove, and the northwest coast of Vieques Island (Rathbun et al. 1985). No 

important seasonal trends in distribution or abundance were evident. 

Manatees were not evenly distributed around RRNSNI (Rathbun et al. 1985). Over 50% of sightings were 

west of Isla Cabras and 25% were on the NW shore of VI (Rathbun et al. 1985). In the Daguao Bay area, 

manatees were most often seen on the eastern shore of Punta Lima and around the CHSTP outfalls 

(Rathbun et al. 1985). The eastern half of Pelican Cove was used most frequently by manatees. In 

Ensenada Honda RRNS, the area between the Ammo Pier and Marina was most important, but Puerca 

Bay was rarely used and there were no areas of concentration in the Pineros Island region. The few 

manatees in Port Medio Mundo were concentrated around the southern and northern points of land that 

form the Bay. There was a notable concentration on the NW corner of VI. Overall, this distribution was not 

significantly different from 1978-79 (Powell et al 1981) 

The minimum manatee count of 20 individuals was observed in March 1984 and the maximum count of 62 

was observed in January 1985 (Rathbun et al. 1985). The average number of calves seen was 3.3 O 1.9 

with a range of 1-6. Calves were seen in all months of the year (Rathbun et al. 1985). Over 50% of all 

manatee sightings were on the southern coast of Puerto Rico and over 35% were on the east end of the 

island, an area that includes RRNSNI (Rathbun et al. 1985). Nearly 75% of manatees seen around 

Vieques were feeding. This was especially true on the NW coast, and less true Daguao Bay, Port Medio 

Mundo, Isla Ramos area. and the SW half of Vieques (Rathbun et al. 1985). 

Capehart Sewage Treatment Plant (CHSTP) was constructed in 1959/60 and is a sludge activated plant 

that discharged 1.67 million liters/day of treated water in 1985. Two effluents are located about 50 m and 

150 m offshore in about 4.0 and 4.5 meters of water respectively. Each of these structures has two 30.5-

cm diameter openings on opposite sides of the pyramidal structures. Manatees were attracted to the 

fresh-water effluents at CHSTP during all times of the day with no preference for high or low tide (Rathbun 

et al. 1985). 

The average number of manatees seen per observation hour in the effluent zone of CHSTP was 20.6 o 
12.6 (Rathbun et al. 1985). Manatees principally used the outer effluent during the first 5 months of 

observations then switched to the inner one. Over 80% of sightings in the CHSTP area occurred in a 10-m 

radius of each outfall and a 20-m corridor between the two effluents (Rathbun et al. 1985). When 

manatees approached the effluent, they swam directly to the pipe opening and stuck their heads in for 0.5 

to 3.5 minutes. 
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There was a significant decline in the proportion of sightings along the south coast of Puerto Rico between 

1978-79 and 1984-85 (Rathbun et al. 1985). The only suggestion was that it may have been due to 

industrial development along the coast, with the accompanying habitat destruction and human-caused 

mortalities. There was. however, a close agreement between the two studies with the number of animals 

at RRNSNI (Rathbun et al. 1985). There was also reasonable agreement between the results of the 1984-

85 studies and those of Mager (1979). 

Manatees were observed to aggregate in the back portions of Ensenada Honda to feed on seagrass beds 

and to bottom-rest on shelves next to deeper channels or holes (Rathbun et al. 1985). They also favor the 

dense sea grass beds on the NW coast of Vieques. Other areas are important as travel routes, such as 

the south coast of Vieques and areas to the northeast and west of RRNS (Rathbun et al. 1985). Manatees 

also need access to sources of fresh water. It was suggested that as long as manatees continue to be 

poached at the mouths to rivers. the Capehart effluent areas would remain one of the few safe sources of 

fresh water in Puerto Rico (Rathbun et al. 1985). 

There appeared to have been little change in the distribution and abundance of manatees around Vieques 

between 1978 and 1984 {Rathbun et al. 1985). They were still considered to be virtually absent from areas 

where Naval operations occurred and it was considered to be unlikely that any adverse effects would 

occur even if the intensity of operations increased (Anon. 1986). 

In 1988-89, additional aerial surveys were flown over Puerto Rico and Vieques Island (Freeman and 

Quintero 1990), resulting in manatee counts in the vicinity of RRNS and Vieques Island which were similar 

to those observed by Powell et al. (1981) and Rathbun et al. (1985). Unfortunately, only four of these 

aerial surveys were flown in the vicinity of Vieques (Freeman and Quintero 1990). All three studies report 

the greatest number of manatees in the area surrounding RRNS and report similar numbers of animal in 

waters surrounding Vieques. 

In May 1993 a study was initiated through a Memorandum of Understanding between the U.S. Navy and 

the Sirenia Project, National Biological Survey to conduct tracking studies of manatees in eastern Puerto 

Rico (Reid 1993). By taking advantage of the documented usage by manatees of the freshwater effluent 

of the Capehart Sewage Treatment Plant (Rathbun et al. 1985), a capture operation was undertaken in 

May 1993 and a total of five manatees were captured. After being held for a short period of time, three 

adult male manatees were outfitted with satellite-linked tracking devices and released (Reid 1993). 

Eventually, Reid (1993, 1994, 1995, 1996) tracked a total of eight manatees between 1992 and 1997. The 

results of this research allowed new insights into manatee movements and their habitat use patterns, 

which were previously unknown. Reid (1993) found that while seagrass beds extended several kilometers 

offshore, manatees preferred to stay close to shore and were often found in waters only 1.5 to 3 m deep. 

There was also evidence that manatees seek-out and prefer to consume Halodu/e wrightii despite its 
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infrequent occurrence within the region (Reid 1993). In addition to usage by manatees of waters around 

RRNS and the northwest coast of Vieques , tracking data also indicated significant usage by manatees of 

areas along the southern shore of Vieques which were previously thought to be unsuitable manatee 

habitat (Reid 1993, 1994, 1995, 1996). Manatees spotted along the south coast of Vieques included one 

individual bottom resting in 1 Om of water offshore of the entrance to Puerto Mosquito, frequent use of 

Puerto Ferro, and a mating herd of six individuals seen off Pta Conejo, west of Ensenada Honda. Several 

additional manatee feeding sites were also documented along the southeast shore (Reid 1996). These 

observations suggest that manatee use in this area may be greater than previously documented. Tracking 

studies have also allowed for the identification of important areas for access to fresh water drinking 

sources, such as CHSTP, Rio Humacao, Rio Blanco, Rio Guanajibo near Mayaguez, and Anton Ruiz 

(Reid 1994, 1995). 

When manatee movements patterns are combined with benth1c habitat mapping (Reid and Kruer 1998), 

habitat use patterns are predictably correlated with major seagrass beds. Consistent with previous aerial 

surveys (Magor 1978, Powell et al. 1981, Rathbun et al. 1985), satellite-tracked manatees extensively 

used the seagrass beds along the northwest coast of Vieques and the areas near RRNS (Reid and Kruer 

1998) However. three of the tagged manatees used the south coast of Vieques, with one traveling as far 

east as Ensenada Honda (Reid and Kruer 1998) These animals used seagrass beds along this relatively 

exposed coast that were located in areas that were protected from wave action (Reid and Kruer 1998). 

The results of these recent studies are significant as they indicate use of a number of areas along the 

south coast which were not previously considered important. 
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