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1. PUIPOSI All) DID 

1.1 Ilft'BODUC'l'IOR 

Durin& 1987, in the course of preparina a Fish and Vildlife 
Management Plan for Naval Station (NAVSTA) loosevelt loads, the United 
States Fish and Vildlife Service (USFVS) observed areas of adverse 
iapact on Pineros and Cabesa de Perro islands apparently related to 

naval trainina activities. Of particular concern vas d...,e to man­
groves because these are designated as critical habitat for the 
endanaered yellow-shouldered blackbird. In 1987, an agreeaent between 
the United States Navy (Navy) and USFVS vas sisned which set restric­
tions on tbe area in vhieh ailitary trainins could take place on Pineros 
Island. This qreeaent is to reaain in effect until such tilae as 
consultation under Section 7 of the Bndangered Species Act takes place. 

The Navy's proposed action is to .edify the trainina activities 
peraitted under the asreeaent, in consultation with usrvs, to maxiaize 
trainins opportunities on non-environaentally sensitive portions of 
Pineros and Cabeza de Perro islands while ainiaizing iapacts to wildlife 
use zones, sensitive aquatic resources, and aangrove forests sensitive 
to erosion. 

This environaental asaessaent (lA), which vas prepared in accord­
ance with the Council on Bnvironaental Quality (CBQ) Rqulations pur­
suant to tbe National Bnvironaental Policy Act (NBPA) and the Navy's 
lnviroDMDtal and Natural llesoysces Protection Manual (OPHAVINST 
5090.1), evaluates the potential environaental iapacts of aaxiaizing the 
operational trainina opportunities on Pineros and Cabeza de Perro 
islands, as well as the environaental iapacts of alternatives to this 
proposed action. Quarterly field surveys were conducted during 1989 to 
obtain additional information with which to assess the potential iapacts 

of training activities on endangered species. 
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, 1. 2 BISTOIICAL USB OP PIMIIOS MD CABBZA DB PllUlO ISLARDS 

Pineros and Cabeza de Perro islands are located in the Caribbean 
Sea at 18°15'N latitude and 65°35'V lon;itude, approxiaately one~half 
mile east of NAVSTA Roosevelt Roads on the northeast coast of Puerto 
Rico. The general location of NAVSTA Roosevelt Roads in Puerto Rico is 
shown in Figure 1-l, and the specific location of Pineros and Cabeza de 
Perro islands with respect to NAVSTA Roosevelt Roads is shown in Figure 
1-2. Pineros is approximately 1 aile by 0.5 mile in size (310 acres). 
Cabeza de Perro, a small island approximately 0.25 mile in diaaeter (30 

acres), is located 0.25 aile east of Pineros. 

The Navy acquired Pineros and Cabeza de Perro islands in the early 

1940s as part of its aeneral acquisition of land in the Bnsenada Honda 
area for NAVSTA Roosevelt Roads. Specifically, the two islands were 
acquired from the Fajardo Suaar Growers Association on January 31, 1942, 
under court settlement No. 2435 (Morrison 1942). Prior to this, a small 
area on the northwest coast of Pineros Island was cultivated, probably 

for suaarcane. 

Shortly after the Navy acquired Pineros and Cabeza de Perro 
islands, the British built a network of roads, gun emplacements, and 
bunkers on Pineros Island for use durina Vorld Var II. These facilities 
were abandoned after the war. Since the late 1950s, Pineros and Cabeza 
de Perro islands have been utilized by Special Varfare Group Two, Unit 
Pour (SPBCVAR), personnel for various training activities. Exercises 

have included beach landings combined with sea-to-land aunfire and 

underwater deaolitiona on offshore coral reefs, and saall-ar•s training. 
Prior to 1987, training activities took place on all parts of 

Pineros Island and in offshore waters around Pineros and cabeza de Perro 
islands. Approximately 300 MD, in aroups of 50, were trained each 
year. Underwater demolitions teams utilized two beaches on the northern 
coast of Pineros to practice detonatina up to 500 pounds of underwater 
and land explosives. Trainina ,in settina up explosives without 
detonation also occurred at the south shore beach, which had an 
emplacement of 12 to 15 obstacles in the water just off the beach. 
Trails used for saall-aras trainina lead from the aforementioned beaches 
toward the center of the island. Units also utilised the lara• aanarove 
swaap on the southwest corner of the island to train for overland 
maneuvers and the location of objectives by ca.pass at niaht. 
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.... 
I 
w 

ATLANTIC OCEAN 

PUERTO RICO 

CARIBBEAN SEA 

ICALE 
9 2 8 1! ! 32 !pMILES 

9 18 f f f KILOMETERS 

Figure 1-1 GENERAL LOCATION OF NAVAL STATION, ROOSEVELT ROADS, PUERTO RICO 



1. 3 IUSTDG TRADmfG 

In 1987, the Navy and USFVS signed an agreement which set 
restrictions on military training operations on Pineros Island until 
Endangered Species Act Section 7 consultation is completed for the use 
of Pineros and Cabeza de Perro islands. Copies of correspondence 

between the Navy and USFVS detailing this agreement are included in 
Appendix A. Restrictions include off-limits areas in mangrove swamps, 
the concentration of small-arms firing along an upland area running 

generally northwest-to-southeast, and the limitation of underwater 
demolitions to one beach on each of the northern and southern shores 
(see Figure 1-3). 

. Traininc on ~ineros and Cabeza de Perro islands currently consists 

of groups of 20 men for two-week sessions six times per year. The first 

week consists of instruction-based sessions at the main camp on the 
northern shore. The second week consists of practical missions where 
small arms, beach approaches, and overland maneuvers are practiced. 

1.4 DID POll ACriCif 

Pineros and Cabeza de Perro islands are the primary traininc areas 
for SPICVAR. The comaandinc officer of NAVSTA Roosevelt Roads assisns 

SPECVAR operational control and exclusive use of Pineros and Cabeza de 
Perro islands. SPBCVAR traininc activities on Pineros and Cabeza de 
Perro islands emphasize small-unit tactics in a tropical maritime 
environment. This traininc, which is unique to Pineros and Cabeza de 

Perro islands, is a combination of maritime drop-off and pick-up 
capabilities and small-unit live-fire and maneuver drills. Other 
training activities include survival techniques, land naviaation, 
underwater and small-unit demolition, small boat operation, divina, 
small-arms trainina (5.56 .. , 7.62ma, 9 .. , .45 caliber (cal), .38 cal, 
and .50 cal), pyrotechnics (smoke grenades, pop flares, arenade 
simulators, etc.), and standard military d .. olitions (cl.,.ore mines, 
plastic explosives, etc.). 

The combination of Navy ownership and exclusive control of the 
property by SPICVAR, direct access from the ocean, areas for underwater 
and beach assault training, bunkers from Vorld Var II, tropical cliaate, 
tropical veaetation, and primitive setting is not offered by any other 
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location. This realistic trainina environment is an essential element 
of the entire SPBCVAR training program. 

There is no other known area which provides an appropriate maritime 
environaent for this essential training. These training activities are 

crucial to maintainina the effectiveness and readiness of the Atlantic 
Fleet as well as the continued .&ritime superiority of the United 

States. 
The Navy recosnizes the importance of conducting military 

activities in a manner that ainiaizes adverse impacts on environmental 
resources, both to protect critical environaental resources and to 
maintain a realistic training environment. The Navy therefore proposes 
to maximize the operational trainina opportunities on Pineros and Cabeza 
de Perro islands in terms of usable land area and flexibility in 
schedulins while ainiaisins environaental iapacts and maintainins, to 
the extent practicable, the natural environaental conditions that ensure 
a realistic tropical settins for trainins. 
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2. AL'l"BRNA'l"IVBS 

This section sumaarizes alternatives for action includinr the 
proposed action. The alternatives evaluated include: 

o No action; 

o Modified traininc activity one; 

o Modified traininc activity two; 

o Relocation of training activities to an alternate Caribbean 
siteJ and 

o Discontinuation of all trainina activities. 

No action and aodified traininc activities one and two represent 
alternate traininc schedules desianed for Pineros and Cabeza de Perro 
islands. Therefore,. the discussion and evaluation of these three 
alternatives assumes the selection of Pineros and Cabeza de Perro 
islands as the continued location for trainina activities. 

The remainder of this section describes each of these alternatives 
and presents a coaparative evaluation of· thea. laeb alternative vas 
evaluated usinc 14 operational criteria, in four baaic caterories, which 
support the Navy/SPBCVAl aission. The four caterories are: site 
characteristics, access and ownership, location, and facilities. Site 
characteristics criteria include tropical v.,.tatton, tropical cliaate, 
diverse.topoaraphy, direct ocean access, and beaches suitable for 
assault. Access and ownership criteria include Navy ownership, ainiau. 
civilian presence, desiaDated restricted waters, and exclusive SPBCVAa 
control and use. Location criteria include proxiaity to a Naval 
operations base, proxiaity to aed~cal facilities, and potential for 
aedical evacuation. Facilities criteria include the capability to 
sustain live fire and the existence of Naval trainina facilities. 
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Environmental criteria were developed to coapare the i•pacts of the 
alternatives on various environaental features. These criteria include 
bioloaical, physical, and cultural (i.e., archaeoloaical and historic) 
considerations. Bioloaical considerations consist of the presence of 
endanaered terrestrial wildlife species and habitats, endansered plant 
species and critical habitats, and endansered aquatic species and unique 

aquatic features. Physical considerations include the potential for 
erosion due to steep slopes and erodible soils. Cultural considerations 
include the potential for significant effects to cultural (i.e., 
archaeoloaical and historic) resources and conflicts with civilians 
reaardina land use. 

2.1 DBSCBirriOR OP ALTBIRATIVBS 
2.1.1 Ro Actioo 

Por the purposes of this EA, the no-action alternative would entail 
the continued use of Pineros and cabeza.de Perro islands for SPICVAI 
trainina at current levels as described under the existins asr...ant 
with the USPVS (see Pi,ure 1-3). ~is asreeaent restricts trainins 
activities in certain portions of .the island, as further described 
below, and these restrictions liait the effectiveness of the trainins 
opportunities. 

Area and use restrictions i•posed under the a,reeaent are shown in 
Pi,ure 1-3. Zone 1 •Y be used for underwater duolition tralnins, such 
as ..,netic •ines and plastic explosives, ... 11 boat tr~inins, and dive 
trainina. No coral blastins is peraitted. Zones 2 and 6 •Y be used 
for sull-aru trainins, includins s.sa., 7.62•, 9•, .38 cal, and~ 

.45 cal ...unltlon. Tralnina sessions within these sones are restricted 
to two per year, and tbue llaY be cooducted only between the aonths of 
Novuber and February. Zone 3 is used for cupins areas durins the 
trainins activities. Zone 4 .. Y be used for on-foot patrollins, and 
Zone 5 is off li•its. SPICVAI is restricted to 15 trainins sessions per 
year within Zones 1, 3, and·4. 
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2.1.2 

Similar to current training, modified training activity one (see 

Fiqure 2-1) incorporates the following training activities: 

o Detonation of up to 500 lbs of underwater explosives in 
three areas off the northeast and southeast coasts of 
Pineros Island and off the northeast coast of Cabeza de 
Perro Island; and 

o Use of existing bivouac sites and small-arma firing ranqes. 

This alternative action differs from current training in that it 
incorporates the followinq traininq activities: 

o Small-arms firinq over all of Pineroa Island, except in 
manqroves; 

o Demolition of up to 40 lbs of explosives, over all of 
Pineros Island except mangroves; 

o Uee of beach assault areas on north and south coasts of 
Pineroa, up to 15 tU.a a year; and 

o Addition of an un~zwater and beach training zone and 
undezwater demolition zone off the nozthweat coaat of 
Pioeroa leland for daytt.e exploaiona only. O..Olitiona 
would be pn~ by beach and water reconnaiaaance by 
SP&arAl\ personnel to eatabliah the abaence of sea turtles. 

o Uae of Pinero• and Cabeza de Perro ialanda for overnight 
tripe up to 14 daya' duration, 15 tJ..ea a year, up to 30 
people; and 

o Uae of the ialanda for day tripe up to 6 hours in duration 
with unlimited visits per year. 

2. 1. 3 IIOcU.Ciecl ~~aiDing &ot1•1t~ ~ 

Modified training activity two li.tts the concentration of SPBCNAR 

traininq on specified portion• of Pinero• and C&besa de Perro ialande 

(aee l'iqun 2-2) • Thia action maxiaiaea training opportunities on non­

environmentally-sensitive portion• of the ialancle while minimising 

impact• to wildlife uae sonea, eenai~ive aquatic reaourcea, and manqrove 

fonata sensitive to eiltation. 

The modification of training activities for this action conaidera 

important wildlife areas, critical habitat• auch aa laqoona, and 

cultural faotora. The modified training aotivity two incorpora~e• the 
followinq: 
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o Demolition of up to 40 lbs of explosives be allowed in the 
majority of upland areas, except in laJoon watersheds and 
important wildlife zones. Fiaure 2-1 shows proposed areas 
for the modified de•olition trainin,. An unlimited number 
of day trips would be per•itted; 

o Small-arms firina be permitted in all upland areas, with 
the exception of land immediately adjacent to critical 
laaoon habitat and sites deter•ined to be of historic or 
archaeoloaieal sianificance; 

o The potential use of Cabeza de Perro Island be increased 
throuah the use of channel i•provements; 

o An underwater and beach traininl zone and underwater 
de•olition zone off the northwest coast of Pineros Island 
be added for daytime explosions only. Deaolitions would be 
preceded by beach and water reconnaissance by SPBCVAR 
personnel to establish the absence of sea turtles; 

o Use of the southeastern portion of Pineros Island be 
increased for beach assaults an~ sea-to-land firina; 

o The nuaber of trainins visits and personnel permitted per 
visit are the s ... as under the existina aare .. ent vith the 
usrvs. 

2.1.4 Belocatioo of ~rainiQI Activities to an Alternate caribbean Site 
This section presents a description of potential alternate sites 

for all or portions of SPBCVAR trainina activities. This alternative 

entails transferrina the trainina activities currently conducted on 
Pineros and Cabeza de Perro to other islands, specifically, Vieques, 
Culebra, Navassa, or Doa islands. Fiaure 2-3 shows.the location of 
these alternate sites. 

The descriptions and analyses of the alternate sites utilize infor­
mation about Pineros and C&beza de Perro islands aathered for this BA, 
as well as environmental and cultural inforaation presented in previous 
land manaae .. nt plans and BAs of the alternate locations. These sources 
include the Environmental Assessment of Continued Use of the Atlantic 
Fleet Veapons Trainina Facility Inner Ranae, Vieques, Puerto Rico 
(BcoloJY and Environment, Inc. (B & B) 1986), the Land Manaae .. nt Plan 
for Naval Facilities, Vieques, Puerto Rico (B & B 1986), Dol Island 
Environmental Reconnaissance Study (TAMS and E & E 1979a), the Draft and 

2-6 



11eo.u 
'*-

.t. NAVASSA ISLAND 

N~\ 

} 

KEY: 

.t.-u-iooo,_T.....,. 
eeu-~.n ..... 

! .. ._ 

\ •• ...... 

T_.. .......... 
IU.K.I 

1 \7/ 
'- 'f'~-'\ IU.IC.I ;---._ -o.• -./ / ~~ v.e.~ ~ ---:::7 I _/ "'\ ·~-" ~~f .. ~~!; \ ~ 

k..E-:s. .._. .......... 
ltf!TMEft IU.KJ IU.JCJ 

8CAU! 

0 20 40 ' , 2101111~ 
- SID KII..OiotETIM 0 , ' • • f 

F .... 2-3 LOCATION Of PROPOSED 
ALTERNATE SITES FOR 
ftCWAR TRAINING AcnVITIES 



Pinal Environmental Impact Statement for Continued Use of the Atlantic 

Fleet Veapons Training Facility Inner Range, Vieques, Puerto Rico (TAMS 
and B & B 1979b), and the Phase 1 Report Environaental Survey of Navassa 
Island (B & B 1981). 

The alternate sites to be evaluated in detail in this BA were 
initially chosen by establishing minimua preliminary screening criteria 

and identifying geographic locations that met these criteria. The 
preliainary screening criteria employed were based on past evaluations 
of alternate sites for Naval facilities (I & B 1986; TAMS and B & E 

1979a, 1979b) and the specific requirements of SPBCVAR training 

activities. 
NAVSTA Roosevelt Roads was chosen as the center of the preliminary 

study area because it is the Atlantic Fleet's most extensive training 
facility and represents a major, long-term investaent. Two hundred 
miles vas established as the aaximua radius of the preliainary study 

area. This decision vas based on the approxiaate range (150 ailes) of 

the aircraft to be used for medical evacuations (to medical facilities 

at NAVSTA Roosevelt Roads) plus an additional 50 miles to ensure a 

comprehensive preliainary study area. Locations vhere training vould 
occur in close proximity to large civilian populations were eliainated 
fro• further consideration. A aaxiaua frequency of 15,000 tourists per 
year was .established to eliainste sites which have undergone extensive 
develop .. nt for tourisa. Locations vhere the topography, vegetation, 

and coastline prohibit a diverse, realistic training environment vere 
also excluded. 

The preliainary screening identified five potential sites for 
conductinc SPBCVAR traininc activities in addition to Pineros and Cabeza 
de Perro islandsa Vieques, CUlebra; Dog, Navassa, and Saona islands. 
Isla Saona vas ellalnated as an alternate site for this EA because it is 

part of the Doainiean Republic's Parque Nacional del Bste and holds 
special ecological and national value to the Doainican Republic. 
Although Navassa Island is located approximately 300 miles froa NAVSTA 

Roosevelt Roads, it vas included for consideration in this BA because it 
is 100 miles froa Guantanuo Bay Naval Station. In addition, Navassa 
Island is uninhabited and supports tropical forest vegetation suitable 
for training activities. However, adoption of Navassa as the preferred 
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site would require the relocation of SPBCVAR's training support capa­
bilities to Guantana•o Bay Naval Station. 

In Septe•ber of 1989, Hurricane Hugo swept throuah the caribbean, 

destroying or damaging both natural environmental features and man-aade 

structures on many of the islands in the region, including those consid­

ered as alternate sites in this BA. The result was an alteration of the 

existing enviro~ent on the islands in the path of the hurricane. These 
alterations represent only temporary changes, however, as hu .. n cleanup 

and repair operations and the inherent recovery abilities of tropical 
ecosysteas which have endured si•ilar storm events throuahout their 
evolution will return the environments of these islands to conditions 
approxi .. ting those found prior to Hurricane Hugo within 10 to 15 years 
(Villella 1989). As a result, the following sections describe condi­
tions as they existed prior to Hurricane Hugo (and are expected to 
return to within several years) at each of the alternate sites identi­
fied for consideration in this BA by th~ preli•inary screening process. 

2.1.4.1 Vleques Island 

The island of Vieques is located in the Caribbean Sea at 18•08'H 

latitude and 65•26'V loncitude, approxiaately 9 •ilea southeast of the 

aain island of Puerto Rico and 22 miles southwest of St. Tho ... , u.s. 
Vir1in Islands. The Navy currently owns approxiaately 22,000 acres of 
the total 32,000 acres on Vieques (see Table 2-1) and uses these lands 
primarily for conducting training exercises and storinc ammunition. 
Naval trainiftl activities on Vieques are conducted within an area known 

as the Inner aan,e, which includes approxi .. tely 14,500 acr .. on the 
eastern half of Vieques and enco•paasea the area extendiDI to a li•it of 

3 •ilea from the shoreline. Vithin the Inner Ranse, the Atlantic 
Fleet's surface ships, aircraft, and marine forces carry out training in 
all aspects of Naval IUftfire support (NGPS); air-to-ground (ATG) 
ordnance delivery; air-to-surface mine delivery; .. phibious landincs; 
s .. ll-ar .. , artillery, and tank fire; and combat encineerinc •. 

Two facilities co•prise the Inner Range: the Atlantic Fleet 
Veapons Traininc Facility (APVTF) and the Eastern Maneuver Area (BMA). 
The APVTF occupies roughly 3,500 acres on the eastern tip of the island. 
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Teble 2-1 

ALTERNATE SITES F~ lRAINIIG BY SPECVAR 

Populetton• 
Locetlan Dlstence 

Frc. 
RooMvelt At-. On Wltt.ln Within .... Letltllde (IQ Longitude nn Roeds C•ll•) (ec,...) I sind 5 •'· 10 •'· -

PI ....a. 18 • .,. 
e• "' 3 310 0 15,000 74,000 

Vleques 18. 08' 65. 26' I 32,000 7,662 7,662 7,662 

Dog Island te• 17' 63. 151 158 670 0 0 0 

Culebf'W 
N Culebrlte 18. 19' 65. 17' 23 7,700 1,265 1,265 1,265 
' ..... ..... Nev .... 18. 25' 75• oo• 300 1,100 0 0 0 

-wflk1nson, 1989, u.s. Bureeu of 111• Census, Public lnfor'Mtlon Office. 



The APVTF is tasked with providing facilities and scheduling and con­
ducting NGFS and ATG ordnance delivery training for Atlantic Fleet 

ships, North Atlantic Treaty Organization (NATO) ships, air wings, and 

saaller air units from other allied nations and the Puerto Rico National 

Guard. The APVTF also tests and evaluates weapons systeas to enhance 
fleet readiness. 

The BKA occupies approxiaately 11,000 acres west of the APVTF on 
Vi·eques Island. Fleet Marine Force, Atlantic (FHPLANT), conducts 
training for aarine aaphibious units, battalion landing teaas, and 
coabat ensineerinc units on the BKA. On occasion, other allies having a 

presence in the caribbean and the Puerto Rico National Guard also 

utilize the BHA. 
Aaaunition storase occurs in the Naval Aaaunition Facility (NAP), 

which occupies approxiaately 8,000 acres on the western end of the 
island. Operated by the Veapons Departaent of NAVSTA Roosevelt loads, 
its aission is to receive, store, and issue all ordnance authorized by 

NAVSTA Roosevelt loads for support of Atlantic Fleet units. Since 1978, 

only liaited ailitary field training exercises have been conducted at 

the NAP, includirig aarine landing operations along the south and vest 
beach areas. 

Considered together, these three facilities (the APVTF's area on 
Vieques, the BKA, and the NAP) constitute 22,000 of the 32,000 acres of 
the island. The r ... inder of the island is ovned by the eo.onvealth of 
Puerto Rico or is under private ownership. The activities at the APVTF, 

BKA, and NAP function under the consolidated co..and of Ca.aander Fleet 
Air Caribbean and Naval Forces caribbean, vboae headquarters are at 
NAVSTA Roosevelt loada. The co-.nding office of AFVTF baa juriadiction 
over the scheduling of all Naval exerciaea in the Inner lana•· 

The physicel, natural, and socioeconoaic envirODMDta of Viequu 
Ialand vera described in detail in the Bnviroa.ental Aaauaaent of 
Continued Uae of the Atlantic rleet Veapons Training Facility Inner 
laDle, Vieques, Puerto Rico (B & B 1986). A su..ary d.,cription of 
Vieques and the other alternate locations is preaented in Table 2-1. 

2.1.4.2 CUlebra aDd C.,a 
The island of CUlebra is located approxiaately 17 ailes east of 

Puerto Rico at 18•19'N latitude and 65•17'V longitude. Vieques and 
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St. Thomas are two important neighboring islands about 12 miles to the 

south and east, respectively. Culebra Island has a land area of 
slishtly less than 7,000 acres. Its shape is irresular due to many bays 
and sounds; the larsest of these is Bnsenada Honda, a natural harbor 
located on the south coast. Culebra is surrounded by lesser islands and 
cays located at distances ranging from one to four miles from the main 
island; the larser of these are Cayo de Luis Pena and cayo Lobo off the 
east coast and cayo Norte and Isla Culebrita off the west coast. 

Culebra Island is of volcanic origin. It has an irregular 

topography with many round crests; the highest hill is Monte Resaca, 
which has an elevation of 650 feet above mean sea level (MSL). The 
shores are senerally rocky and coastal plain is restricted to a nu.ber 
of beaches. The largest beaches are found alons the north coast and are 
of high aesthetic quality. 

The majority of the soils on CUlebra are classed as rockland and 

Descalabrado clay loam on steep and eroded slopes.. It is a shallow soil 

of semi-arid upland with severe limitations for farming, suitable only 
as pasture or wildlife habitat. 

Low precipitation and hish evaporation combined with rapid runoff 
cause arid conditions. Culebra is deficient in surface and groundwater 
resources. The island lacks peraanent water courses, and drainases flow 
only in response to rainfall. There are five salt water laaoons, of 

which four are associated with and located behind the north cQ83t 
beaches: Playa Flamenco, Resaca, Brava, and Larga. 

The original forest cover of Culebra Island has been largely 
eliainated due to agriculture. Pockets of upland forest are widely 
scattered and found aloaa drainases on the slopes of the various 
prominent elevations. In several of these locations, the presence of a 
palm (Cocothrinax spp.) bas been reported as unique (Junta de Calidad 
Aabiental 1971). Special value has also been associated with open, 
park-like forest on the slopes of Monte Resaca. Cayo de Luis Pena, Ceyo 
Norte, and Isla Culebrita are also wooded and include ra.nant·natural 
forest. In addition, aangroves and patches of lowland forest are found 
alons the shoreline, for example, on Puerto de Manglar, on the east 
shore of Bnsenada Honda (Bnsenada del Coronel, Bnsenada del Clemente), 
around the lagoons, and in a fev small alluvial valleys near the coast. 
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cayo Norte and especially Isla Culebrita include aangroves and lowland 
forest habitat. Host of Culebra, however, is covered by grassland and 
microphyllous thorn scrub, including aesquite and Acacia spp. 

The vegetation of Peninsula Flaaenco, which had been used for naval 
gunfire training, consists al•ost exclusively of crabgrass and giant 

milkweed, with sparse scattered •esquite. In stark contrast, the 

vegetation of the bird sanctuary for terns at Punta de Molinos consists 
of tall guinea grass, coastal scrub, and tall pipe organ cactus. 

Unique aspects of the fauna of Culebra Island include sea turtles, 
seabird colonies, the rare Bahaaa pintail and white-crowned pigeon, and 
an endangered aiant anole, which was last seen in 1932 (Philobosian and 
Ynt ... ). The various cays and the extreae tip of Peninsula Flaaenco, 
knoWn as Punta de'Holinas, are of great sianificance for seabirds such 
as sooty terns and gulls. The nu•ber of terns breeding on Punta de 

Holinas and adjacent islets has been reported to exceed 100,000 (Natural 
History Society 1970). Lacuna del Fl.-enco provides a preferred habitat 
for the Bahaaa pint•il, and other laaoons can also be expected to be 

i•portant for waterfowl and shorebirds. 
The marine resources of Culebra and the neiahboring cays include 

beautiful beaches, extensive reef systeas, and arassbeds and .angrove 

eysteas that support a diverse, productive .. rine fauna. The beaches of 
Culebrita and Plaaenco Bay, and Playa Resaca, Playa Brava, and Playa 
Laraa along the north coast of Culebra are renowned for their overall 
quality as well as for nesting areas for endansered hawksbill and 
leatherback sea turtles. 

Approxi .. tely 801 of Culebra's coasts are covered with coral reefs. 
Due to the prevailing currents and wave action, coral reef develo~nt 
is aost extensive on the southern and eastern sides of the island and of 
neiahboring cays. The reef systea associated with Culebrita is very 
diverse and extensive. 

Subaeraed turtl .. rass beds are found in the shallows on the lee 
side of the islands in the protected bays. These beds are well 
developed in Bnsenada Honda and Lacuna Kanalar, and these bays with 
their aanarove laaoons are valuable nursery areas for both lobster and 
fish. The reefs and seaarass beds support an abundant fish fauna and 
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constitute soae of the best lobster grounds in Puerto Rico. The co ... r­
cial fishery in 1976 vas valued at over $120,000, with spiny lobster 
beiq the aost iaportant catch. The coaaercial fishery included about 
38 individuals and 26 craft (U.S. Departaent of Acriculture 1976). 
Culebra Island also supports a viable sports fishery for large , ... fish 
in its northern waters and spearfishing on its aany inshore reefs. 

Culebra is a aunicipio of the Co .. onwealth of Puerto Rico, with a 
population of approxiaately 2,000. About 85% of Culebra's residents 
live in the towns of Devey and Clark, so that the effective population 
density is 4.5 persons per acre (CUlebra CZM Plan 1978). Accordin1 to 
the u.s. Census Bureau, the 1985 population of Culebra.was 1,265 
(Vilkinson 1989). 

A little aore than one-third of Culebra Island and its cays is 
federally owned. In 1901, President Theodore Roosevelt transferred 
jurisdiction of federal land on CUlebra to the Departaent of the Navy, 
and in 1936, the Navy beaan Naval ship and aircraft tar1et practice on 
the island. After years of public opposition belinninc in the 1960s, 
the Navy 1ave up its tar1ets off the east coast of Culebra in 1971 and, 
by executive order, ceased trainina activities on CUlebra and its cays 
in 1975. Manufacturinc, Alriculture, and co ... rcial fishins are the 
aajor sources of eaployaent. Aariculture on the islaad is priaarily 

restricted to cattle-1raain,. 

2.1.4.3 Doc Islaad ud Prickly Pear cays 

Dol Island is located froa 8 to 12 ailes northwest of Anpilla at 

18°17'N latitude and 63°15'V lonaitude. Dol Island is an irrecularly 
shaped island of about 500 acres with a conspicuous pr~ntory to the 
east ·and three ... u cays, Vest cay, Mid cay, and Bast cay, off its vest 
and north coasts. the aaxiaua elevation is less than 100 feet above 
KSL. The three Prickly Pear cays (Vest, Bast, and North) are located 
al.llost 5 ailes to the east of Dol Island. Bast Prickly Pear cay is 

about 73 acres in siae; Vest Prickly Pear cay is about 81 acres; and 
North Prickly Pear cay is less than 1 acre in size. 

These islands are liaestone caps on volcanic tuff and basalt. The 
coastline is hi1hly variable, but consists aostly of sharply eroded 
liaestone paveaent and cliffs. Sandy beaches are restricted in nuaber 
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and extend to sheltered coves·; well-developed dunes are conspicuous in a 
nu•ber of areas. 

The islands lack drainage channels and freshwater surface 
resources, but there are tvo salt ponds on Dos Island and one larse salt 
pond on Bast Prickly Pear Cay. 

The vesetation of Dos Island consists •ostly of two types of thorn 
scrub, cotorro and cactus. The island lacks silty shores, and aansrove 
swup fo.rast is li•itad to a restricted stand of buttonwood on the south 
side of the lagoon near Stoney Bay. The v .. etation of Dol Island lacks 
diversity. As a result of the abandon.ent of active cultivation and the 
selective affects of srasins, certain undesirable species have baco .. 
widely established. Bxaaples are the above-aentioned cotorro and 
cactus, as vall as babaa and unchinael. Vest Cay, Mid Cay, and Bast 
Cay are vary rock,y and sparsely covered with vary fev species of lov­
lrovins v .. etation. 

The v .. atation of the Prickly Pear. cays is diverse in coaparison to 
the Dol Island veaatation. A part of the interior of Vast Prickly Pear 
Cay is covered by a forest-scrub association of tall dildo cactus, 
lisnu• vitae, cat claw, and others, d&DSaly aatted with vines. Most of 
the interior of Bast Prickly Pear Cay is covered with aixad scrub of 

b~lsaa, prickly pear cactus, nickarbaan, and uidanbarry. The shore 
coaauoitias on both Bast and Vest Prickly Pear cays are relatively 
undisturbed and diverse. Coastal coaaunitias include beaches with. 
aornins slory, dunes with stands of sea srapa, buttonwood, Haber capes, 
and juasaraan. An axt&DIIive coaauolty of turk's cap cactus is found on 

. the us tam part of Vut Prickly Pear Cay. 
Dol Island is iaportant for its seabird populations. Tbara is a 

sooty tarn rookery on the eastern proaontory of Dos Island, and brown 
booby nut on the autarDIIOst point. Brown booby and brovn pelicans 
also nest on Kid Cay and Bast Cay. A sull nuabar of white or blue­
faced booby also nut on Kid Cay. The brown pelican is on the United 
States list of endanterad species. 

Vith the exception of a few pairs of brown booby on Vast Prickly 
Pur Cay, there are no seabird rookeries on the Prickly Pur cays. 

The urine ruourcas inhabitiDI the inshore waters of Dol Island 
reflect the lack of habitat diversity and the hish-an&riY re~i .. 

2-16 



associated with its unprotected shorelines. These waters are charac­
terized by barren bedrock for .. tions and rock rubble covered by a thin 
veneer of sand and patchy al1al flats. Coral developaent.is limited to 
scattered colonies of low, flat elkhorn coral and small colonies of 
encrustina corals, sea fans, and other soft corals 1rowins on the 
bedrock. No submer1ed 1rassbeds are found in the inshore waters. The 
relatively recent age of the present island system and hi1h-eneriY 
re,i .. of the waters account for the lack of coral reef and 1rassbed 
develo~ent. The fish co .. unity is coaposed of both reef and pelagic 
species. However, the fish co .. unity exhibits a relatively low diver­
sity and abundance, reflectina the li•ited quality and lack of habitat 
div~rsity. 

The aarine resources associated with the Prickly Pear cays are 
hi1hly variable and rante fro• the diverse communities associated with 
the coral reefs found alons the north shore of Bast Prickly Pear cay to 
the depauperate co..unities associated with the wave-washed bedrock 
foraations on Vest Prickly Pear cay. The S..l Island coaplex forms a 
1810on-like environment with shallow sandy areas and extensive patch 
reefs off the north coast of last Prickly Pear cay. Marine life in this 
area is diverse 'and abundant, typical of caribbean reef systems. ¥ave­
washed bedrock foraations and liaited stony coral 1rowth characterize 
the areas alons the north coast of Vest Prickly Pear cay and the south 
coast of both cays. 'The .. rine co .. unities in these areas are si•ilar 

to those described for Dol Island. 
The inshore waters of these islands do not support an active sport 

or co .. ercial fishery. However, the deeper offshore waters around these 
islands are used by AnJuillan fisher..n. Spiny lobster is the aost 
i•portant catch; however, the catch has declined over the last several 
years, and unreculated over-fishins is believed to be the priaary factor 
causins this reduction. 

Dol Island and the cays are uninhabited, privately owned islands 
which are territorially part of the British Dependency of Ancuilla. 
There are no structures on any of the islands, with the exception of a 
saall shack and several low stone valls on Dol Island. There are no 
roads or utilities on the islands, but there is a saall 1rass airstrip 
on Dol Island. 
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2.1.4.4 Ravaasa Island 
Navassa is a 1,100-acre island located at 18°25'N latitude and 

75°00'V longitude, approximately 300 miles vest of NAVSTA Roosevelt 
Roads and 30 miles vest of Haiti. Navassa is under the jurisdiction of 

the U.S. Coast Guard, which maintains an unaanned lishthouse on the 
island. 

Navassa's topo1raphy is characterized by rocky seawalls of 30 to 50 
feet that surround the island, except on the northwest coastline, which 
is a steep slope fro• a plateau. 

Vesetation types found on Navassa are: eversreen voodl~d forest, 
sun pal• (Thrinax spp.) forest, and srassland or savanna. Twelve spe­
cies of birds are known to use Navassa island--five species of seabirds 
and seven species of land birds (I & I 1981). The aost co .. on bird 

species is the red-footed booby. Bats are the only endemic ..... ls on 
the island, and there are seven species of reptiles--two species of 
snakes and five of lizards (I & I 1981). 

Navassa Island is uninhabited and is a territory of the u.s. The 
lighthouse facilities were built ·in 1916. There is one other structure 
on the island, a deteriorated structure that vas associated with the 

Navassa Phosphate Mining Coapany Facilities in the late 1800s. There 

are also 12 prehistoric arcbaeolosical sites on Navassa (B & I 1981). 

2.1.5 Discontinuation of All Trainiac Activities 
This alternative would involve discontinuing SPBCVAR training 

activities in the caribbean. 

2. 2 BVALUA'D. OP AL'I'DRA'!IVIS 

This section evaluates and rates the alternatives using the 
operationa_l suitability and environaental iapact criteria previously 
described in Section 2. 

2.2.1 Operatioaal Suitabili~ 
As discussed previously, there are 14 operational criteria for 

evaluating SPBCVAR training alternatives. Bach alternative vaa rated 
fully acceptable, partially ac~eptable, or unacceptable dependins on how 
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well it satisfied the operational criteria. Fully acceptable means that 
an alternative meets the training requirements of SPBCVAR to the fullest 
extent. Partially acceptable means that an alternative only partially 
aeets SPBCVAR's trainins requirements. Unacceptable aeans that an 

alternative would provide little or no opportunity to aeet SPBCVAR 
training requirements. Table 2-2 presents a summary matrix of the 
operational suitability evaluation of the proposed alternatives. 

The operational suitability of an alternative is dependent on the 
qualities of the site beina considered. Because no action and modified 
trainina activities one and two each assume the selection of Pineros and 
Cabeza de Perro islands as the continued location for SPBCVAR trainina 
activities, the evaluation of Pineros and Cabeza de Perro islands for 
operational suitability will determine the operational suitability of 
these three alternatives. 

Site Cbaracteristica 
The first operational requireaent is tropical veaetation. Forest­

ed, jungle ve1etation is required for realistic trainina. Pineros, 
Vieques, and Navassa islands all fully meet this requireaent. 
Veaetation on Culebra Island is priaarily 1rassland and scrubJ the 
criteria for junsle trainins could not be met in the small tracts of 
r.-nant forest that exist. CUlebra, therefore, is unacceptable. 001 
Island also is unacceptable because its veaetation is priaarily scrub. 
The discontinuation of trainina activities alternative would not aeet 

this criterion (unacceptable) because it would eliainate SPBCVAI's 

· access to a realistic junsle trainina environaent. 
All alternate locations are located in the Caribbean Sea, and all 

possess a tropical cliaate. Therefore, all locations are fully accept­
able with reaard to the tropical cliaate criterion. The discontinuation 
of trainina activities alternative would not aeet this criterion 
(unacceptable) because it would force SPBCVAI out of the Caribbean and 
eliainate its ability to train in a tropical cliaate. 

Pineros, Vieques, and Culebra all possess adequately diverse 
topoaraphy required for realistic trainina and, therefore, are fully 
acceptable. Do1 and Navassa islands are only partially acceptable 
because they are essentially low-elevation plateaus surrounded by sea 
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cliffs. The discontinuation of training activities alternative does not 
meet this criterion because it would eliminate SPECVAR's ability to 

train in variable and realistic terrain and is therefore unacceptable. 

All five locations are islands with undeveloped land that abuts the 

ocean for direct access; therefore, they are all fully acceptable for 

the direct ocean access criterion. The discontinuation of training 
activities is unacceptable because it eliminates SPECVAR's ability to 
train personnel in boat landings. 

Not all possess beaches suitable for assault. Pineros, Vieques, 
and Culebra islands do possess numerous beaches and thus are fully 

acceptable. Dog Island is surrounded mostly by cliffs and has few 
beaches; therefore, it is only partially acceptable. Navassa is 

surrounded only by steep sea cliffs and, therefore, is unacceptable for 
beach assaults. The discontinuat~on of training alternative is 
unacceptable because it eliminates SPECVAR's ability to train units in 
direct beach assaults. 

Access and OWnership 

The next set of operational criteria concern Navy access to and 
ownership of the alternate locations. The discontinuation of training 

alternative would eli•inate the need for Navy access to and ownership of 
lands in the caribbean. Thus, these criteria are not applicable to this 
alternative. 

Pineros is owned entirely by the Navy, and the Navy owns more than 

60% of Vieques; therefore, both are fully acceptable for this criterion. 
No portion of Culebra, Dog, or Navassa islands is o~ed by the Navy; 
therefore, they do not meet this criterion and are unacceptable. 

Regarding the criteria for a minimum civilian presence, Dog and 
Navassa are both isolated islands with no population within 10 ailes; 
therefore, they are fully acceptable with regard to this criterion. 
Vieques and CUlebra both have civilian populations that utilize beaches 
and fishing resources; therefore, they are only partially acceptable. 
Pineros is within 5 •ilea of approximately 15,000 people and is visited 
periodically by civilians. In addition, trainia, on the north shore of 
Pineros occurs within view of the Puerto Rico coastline in the vicinity 
of Fajardo. Therefore, it also is rated as partially acceptable. 
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Both Pineros and Vieques have all or a portion of their surface 
waters presently destsnated as restricted waters on navisational chart• 
and publi1hed in Notice to Mariners; therefore, they are fully 
acceptable. Culebra, Dog, and Navassa islands do not lie within 
presently restricted waters and are unacceptable. 

Vieques and Pineros islands are the only two of the five alternate 
locations that are currently utilized by other armed forces divisions. 
On Vieques, SPBCVAR trainin, would have to be scheduled durins periods 
of non-use by PHPLANT. Peak requireaents for use of caribbean facili­
ties for both PHPLANT and SPBCVAR occur durins winter months. 
Consequently, because of timing restrictions and scbedulinc ~onflicts, 
Vieques is unacceptable because of its insufficient traininc opportuni­
ties for SPBCVAR.· SPBCVAR would have exclusive use (fully acceptable) 
of the other four locations, assuainc Culebra, Doc, and Navassa islands 
could be obtained. 

Location 
The third set of operational criteria pertain to location relative 

to Naval and medical facilities. Pineros, Vieques, and CUlebra islands 
are all within 25 ailes of the Naval operations base at NAVSTA Roosevelt 
loads, so they are fully acceptable. Dol and Navassa islands are both 
over 100 miles from the nearest Naval operations, thus precludins 
frequent visits froa.a Naval base and ..tins these alternate sites 
unacceptable. 

Distance froa a aedical facility and the estiaated ti .. required 
for either a boat·or plane to evacuate injured personnel were evaluated 
for this operation criterion. OVerall, it vas deterained that a 
distance between 0 and 10 atlas fro• a aedical facility is fully 
acceptable because transportation of injured personnel could be 

accoaplished by both air and water; a distance between 11 and 100 miles 
is part~ally acceptable because personnel would need to be evacuated by 
air; and anythtnc over 100 ailes av., froa a .. dical facility is 
considered unacceptable due to the aaount of tiae required for 
transportation of injured personnel. 

Pineros ranked the hishest in proximity to Dedical facilities, 
which are located at HAVSTA Roosevelt Roads, and is considered fully 
acceptable. Vieques is within 9 ailes of NAVSTA Roosevelt loads, has 
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partial medical facilities, and is partially acceptable. Culebra has 
limited medical facilities on site, making it partially acceptable. Dol 
and Navassa islands are both unacceptable since they are isolated from 
medical facilities. 

Similarly, potential for medical evacuation was considered. 
Medical evacuation ratings were assigned on the assumption that a 
distance of 0 to 10 miles could be reached in a reasonable aaount of 
time by boatJ anything greater than 10 miles would require air evacuation, 

and thus be only partially acceptable; and any d~stance greater than 100 
miles from medical evacuation capabilities is unacceptable due to the 
time required. Evacuation by air takes more time for actual:aobiliza­
tion and evacuation. Pineros Island is fully acceptable because its 
proximity to NAVSTA Roosevelt Roads allows for evacuation options by sea 
and air. Vieques Island is located within 9 miles of NAVSTA Roosevelt 
Roads, which allows for evacuation by sea or air, and thus is fully 
acceptable. Culebra Island is rated "p•rtially acceptable" because 
evacuation is possible only by air. Comparatively isolated Dol Island 
is located over 150 miles from NAVSTA Roosevelt Roads and ita aedical 
evacuation would be by air; thus it is unacceptable. The closest med­
ical facility to Navassa Island which mi1ht offer evacuation capability 
is Guantanaao Bay Naval Station, located approximately 100 •ilea northl 
therefore, Navassa is partially acceptable. 

Facilities 
The last operational criteria considered were capability for live 

weapons use and existina on-site Naval trainina facilities. 
Discontinuation of trainiftl would eliminate SPBCVAR's ability to 

train units in live weapons use in a realistic settiftl, and would pre­
clude the need for on-site trainina facilities and tbua is unacceptable. 
The iaolation of Navassa and Dol islands vould allow for a total lack of 
restriction on the aize and amount of ...unition and ordnance to be 
used. Pineros, Vieques, and Culebra islands all possess sufficient land 
area away from populated areas suitable for live weapons use. All five 
alternate sites are fully acceptable for live weapons use capability. 

Of the alternate sites considered, only Pineros and Vieques have 
existin1 trainiftl facilitiea on aite. The other three alternative 
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sites are unacceptable by this criterion. The trainiq facilities on 
Vieques are currently being used by units other than SPBCVAR and would 
require aodification and expansion to aecoaaodate SPBCVAR trainina 
activities. Vieques would thus be partially acceptable. The existiq 
facilities on Pineros would require no additional construction, only 
regular maintenance, to acco .. odate SPBCVAR. Because Pineros ainiaizes 
the need for new facilities and the adverse iapacts associated with 
construction activities, it is fully acceptable. 

2.2.2 IDviroa..atal I8pacts 
Six criteria were used for evaluatinc the environaental iapacts of 

SPICVAR training on each of the alternatives. The iapacts were defined 
as significant (i.e., considerable iapacts), aoderate (i.e., limited 
iapacts), or nesli1ible (i.e., ainor or no iapacts). The results of 
these evaluations are su.arized in Table 2-3. The discontinuation of 
trainina activities alternative would have no environaental iapact due 
to training activities. However, environaental iapacts could occur on 
Pineros as a result of increased use and develop .. nt of the island by 
civilians. 

The re .. ining alternatives were evaluated for environaental iapacts 
i.n the followinc aannera after each of the proposed alternate sites was 
evaluated in teru of potential environaental iapacts, the preferred 
location for SPBCVAR training activities was chosen based on both.opera­
tional and environaental con1iderations. Because Pinero• and C.besa de 
Perro islands were deterained to be the preferred location for trainina 
activities, the environaental iapacts to these locations resultinr froa 
the three on-site alternatives--no action and aodified trainina activi­
ties one and two (see Section 2.2.3)--were then evaluated. Baaed on 
this final evaluation, aodified training activity two was selected as 
the preferred alternative. 

2.2.2.1 liolQiical 

Terrestrial Wildlife and Babitats 
The environaental consideration of wildlife includes end&n~ered 

species. On Pineros Island, wildlife species of pri .. ry iaportance are 
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the white-crowned piseon, white-cheeked pintail, and the brown pelican. 
No yellow-shouldered blackbirds were observed during the quarterly field 
surveys; however, suitable habitat for this species is abundant. Dis­
turbances to waterfowl on Pineros likely occur due to the detonation of 

ordnance in proximity to laaoons. However, given the proxi•ity of 

Pineros to the aain island, restricted public access to the beaches of 

Pineros results in a positive impact to the waterfowl inhabitinc the 
area. Similarly, any sea turtles that may nest on Pineros would benefit 
from the protection provided by access control. The larce .. jority of 
beaches on Pineros are not used for training. Use of Pineros Island, 
therefore, would result in nesligible iapacts to wildlife for •odified 
training activity two and the no-action alternatives. However, because · 
•odified traininc activity one only protects the mangroves, other 

i•portant wildlife areas .. y be iapacted, resultinc in moderate i•pacts. 
Species of concern on Vieques Island include brown pelicans, white­

cheeked pintails, end sea turtles. On Yieques, there is a sufficient 
amount of land that is not considered critical habitat (see B & B 1986) 
in which to conduct SPICVAR traininc without i•pactinc wildlife species 
of concern. Use of Vieques Island would also result in neglicible 

i•pacts to wildlife. 

I•pacts to wildlife on CUlebra Island are potentially creater 

because of the larce seabird colonies and extensive turtle nesting 

beaches. In addition, other rare wildlife species utilise CUlebra, 
including the white-cheeked pintail and the white-crowned piceon. There 
would be some benefit to wildlife on CUlebra incurred froa the protec­
tion of habitat. Bovever, because of the variety of rare species that 
occur on CUlebra and the variety of habitats and ~ in which they are 
found, there exists a creater potential for disturbance froa traininc 
activities. Use of CUlebra Island would result in moderate impacts to 
wildlife. 

Doc Island's •ost i•portant wildlife resource is its seabird colo­
nies, including its colony of brown pelicans. Any huaan acti~ity in the 
vicinity of nestinc areas could adversely iapact species of seabirds. 
Dos Island is only 670 acres in size; therefore, some disturbance would 
be unavoidable. Use of Dol Island would result in potentially sianifi­
cant i•pacts to wildlife. 
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Navassa Island is also heavily utilized by seabirds for nesting. 
In addjtfon, the rare white-crowned pigeon is found in its forested 
areas. Any human disturbances on Navassa could adversely iapact seabird 
colonies. The seabird colonies on Navassa do not include any rare and 
endangered species, however. Therefore, use of Navassa Island would 
result in moderate iapacts to wildlife. Discontinuation of trainiag 
activities on Pineros and C&beza de Perro islands will result in 
aoderate iapacts to the terrestrial wildlife and habitats, if public 
access were no longer restricted. Although detonation of ordnances will 
cease, nesting waterfowl and sea turtles will be adversely affected b,y 

the influx of civilians onto the islands. 

IDdallpred Plants aacl Critical Babi tats 
Pineros has critical aangrove and lagoon habitats and several rare 

plant species throughout upland areas. Both the no action and aodified 
training activity one alternatives avoid deaolitions in the aanaroves. 
However, they do not prevent deaolitions in the aangrove watersheds• 
therefore, this would result in aoderate iapacts to the endangered 
plants and critical habitats. Mangrove svaap areas are avoided during 
training, and only ainor iapacts could occur to individual plants of 
rare plant species in upland areas; therefore, Ule of Pineros Island 

would result in n8111gible iapact to endangered plants and critical 
habitats for aodified training activity two. 

Vieques Island also has mangrove habitats in addition to unique 
evergreen scrub and cliaax forest upland habitats. There are no 
endangered plant species known to occur on Vieques, but nine plant 
species of concern have been identified there (I ,.1 1986). The extent 
of rare species and critical habitats on Vieques has been docuaented 
(E & I 1986), and they have been protected within conservation zones. 
There are sufficient areas of land outside of these conservation zones 
in which to conduct training; therefore, use of Vieques Island would 
result in n.,ligible iapact. 

CUlebra Island has few potential endangered species of plants. 
Iaportant habitats include aangroves and reanant forests. Because 
SPBCVAR requires forest for realistic training, areas of forest on 
Culebra would have to be utilized. Saall-aras traininc and ordaance 

2-37 



explosions would be expected to result in •oderately adverse -!•pacts to 

the re .. ininr forested areaa of CUlebra. 
As identified in a Navy environ.ental reconnaissance study (TAMS 

and B & B 1979a), operations on Dog Island would potentially iapact the 
brown pelican population significantly and aay i•pact the sea turtle 
population •oderately. The brown pelican would be i•pacted priaarily by 

the destruction of both nesting and roosting areas, while sea turtles 
could be iapacted by the disruption to the li•ited beach areaa. 

Moderate i•pacts to end&n~ered plants and critical habitats on 

Pineros are expected to occur if public access were no longer restricted 

due to the discontinuation of traininr. 
A liaited environ.ental study of Navassa Island by the Navy 

(Ecology & Bnvironaent, Inc. 1981) did not identify rare species of 
veretation or critical habitats on tbe island. Therefore, no i•pacts to 

endangered plants and critical habitats are anticipated. 

Aqutic Vildlife aDd UDique Aqutic P•tun8 

On Pineros Island, underwater ordnance detonations can be located 
to avoid coral reefs, and only •inor siltation within searrass beds will 
be likely to occur froa detonation off the southeaat shore. If deaoli­
tions·are preceded by beach and water reeo~issance by SPICVAI person­

nel to establish the absence of sea turtles, use of Pinero• Island would 

result in neglirible i•pact potential to aquatic ecology for all three 
alternatives. 

Vieques Island possesses so .. unique aquatic features, such as 
coral reefs, searress bed8, aanrrove nursery areas, and a bioluainescent 
bay. However, riven the laqe area of the Vieques coastline, there are 
areas around Vieques vbere training could be located with neglirible 
i•pact. 

CUlebra Island possesses an extensive reef syst .. , in addition to 

searrass beds and ...,rove nursery areas. The island is also i•portant 
for turtle nesting. Becau.e of the hirh quality of these resources, it 
is assuaed that SPBCVAI training activities would result in i•pacts to 
.. rine resources, such as sedi .. ntation and daaare to coral reefs fro• 
explosions. However, l•pacts would be localized in the vicinity of 

detonation structures• therefore, use of CUlebra Island would result in 
only aoderate iapacts to aquatic resources. 
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Neither Dol Island nor Navassa Island possesses any special aarine 
resources. Live coral development 
su~r1ed 1rass beds are present. 
1ible iapact on either island. 

on both islands is limited, and no 
SPBCVAR trainins would have n8111-

Discontinuation of trainins would result in sisnificant impacts on 

Pineros' aquatic wildlife and unique aquatic features if public access 

were no lon1er restricted. Disturbances to the coral reefs and se&~rass 
beds would 1reatly increase due to recreational boaters and divers in 
the area. 

2 .• 2.2.2 Physical-lrosioa Potential 
An additional cateaory of environmental iapacts considered was 

physical: priaarily the potential iapact fro• erosion and sediaentation 

due to steep slopes and erodible soils. SPICVAR trainins activities 
such as deaolition and the construction of taraets result in exposed 
soils that are subject to erosion. 

Pineros possesses steep slopes on approxiaately 59% of the island 
and is underlain by soils with a hilh erosion potential. The no action 
alternative will·result in aoderate iapacts due to the potential erosion 

on steep slopes adjacent to aanaroves. Modified trainina activity one 

has the saae potential, as well as the pot~ntial for erosion within the 

laroon watersheds; therefore, impacts are sisnificant. Iapacts result­
in, from the modified trainins activity two alternative would be liaited 

to saall areas around tar1ets and deaolition sites; therefore, the 
potential impact is rated as n81lilible. 

Both Vieques and CUlebra islands are also underlain by soils in 
upland areas that are susceptible to erosion. Both also are character­
ized by irr.,ular toposraphy and steep slopesJ therefore, both have 
moderate impact potential. 

Both Navassa and Dol islands are characterised by a more 1entle 
topo1raphy in upland areasa however, the soils are thin. Navassa, in 
fact, has only a very thin layer of soil over rock. Because of this, 
both islands have aoderate iapact potential. 

Discontinuation of trainin1 on Pineros Island will allow civilian 
use of the island but will result in ne1li1ible impacts, since areas of 
steep slope will likely be avoided. 
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2.2.2.3 CUltural 
CUltural resource considerations include the potential for effects 

on si,nificant cultural resources and conflicts with civilians re1ardina 

land use. 

CUltural Resources 
On Pineros, only two archaeolo1ical sites were found, both of which 

could be readily avoided (see Section 3.8). Therefore, all three 
alternatives on Pineros Island would result in no iapacta to cultural 
resources. 

Much of Vieques Island has been previously disturbed by cattle 
1ra•ina and Navy activities. Si,nificant cultural resources on Vieques 
have been identified (B & B 1986) and could be readily avoided by 
SPBCVAR. Use of Vieques would result in ne1li1ible iapacts to archaeo­
lolical resources. 

Culebra Island ~ not under1one intensive site testin,, althoQih 
artifacts have been found (TAMS and B & B 1979b). Past Naval activities 
are likely to have daaaled or destroyed aost archaeolo1ical sites; 
therefore, additional trainina activities would probably have n81li1ible 
i•pacts. However, because cultural testin, has not been conducted on 
Culebra, it is assuaed that use of this island would result in potential 
iapacts to undocuaented resources. 

Siailarly, there has been no archaeolo1ical testina on Dol Island 
(TAMS and I & I 1979a). Because cultural resources are undocuaented, it 

is assuaed tbat there would be potential iapacts to unknown cultural 
resources on Doc Island. 

Navassa Island has under,one archaeolo1ical testina (B & B 1981). 
Locations of arcbaeolo1ical sites are known and could be avoided; thus, 
iapacts to cultural resources on Navasss would be n.,lilible. 

Discontinuation of trainina activities would allow the public onto 
Pineros Island; however, due to the liaited cultural resources, this 
would result in n.,lilible iapacts. 
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Conflicts vtth Civilian Land Use 
There is no tourism or recreation on Pineros or Cabesa de Perro 

islands, and civilians are not permitted to fish around the island. 
Both the no action and modified training activity one alternatives 

propose beach assaults and sea-to-land firing on the north coast of 
Pineros. These actions may result in moderate impacts since new and 
future develop•ents on the northeast coast of Puerto Rico .. Y have an 
unscreened view of these activities. However, the •odifled training 
activity two action proposes to utilize the southeast shore for similar 
activities, thus screening the public fro• Navy training aaneuvers. 
This alternative would result in negligible impacts to conflicts with 
ciVilian land use. 

On Vieques Island, the Navy owns three major areas in which it 

trains: the APVTP, the BMA, and the NAP. It is likely that SPICVAR 
training activities would be restricted. to these areas because Navy 
acquisition of addi~ional land would be unreasonable, given the present­
day political cli .. te and the large percentage of Vieques already owned 
by the Navy. The MAP, because of the ... unition stored there, has 
supported only liaited ailitary field training exercises since 1978. 

The APVTP is used for large ordnance delivery and weapons testinc for 

ship and air units; therefore, it could not provide tralntnc for on-the­
ground units. 

None of the beaches on Vieques Island are capable of sustaining 
beach assaults with live fire because of conflicts with civilian land 
use and conservation zones. The majority of beaches utilized for beach 
approaches on Vieques are located in designated conservation zones that 
have established restrictions on the types of naval traininc activities 

0 

that can occur. In addition, several beaches support other civilian 
uses. S..ll-aras live fire on Vieques is restricted to target ranges, 
which would not satisfy the need for realistic training. Use of Vieques 
for traininc would conflict with potential and existinc uses for 
recreation and tourisa, especially on beaches located outside the APVTP. 
Therefore, use of Vieques Island would result in moderate bapacts. 

° Culebra Island is essentially a nonviable alternative froa·a land 
use aspect. The Navy no longer owns land on Culebra. Culebra Has a 
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large potential for recreation, and any attempt by the Navy to reobtain 

land for trainina would likely meet with stronr public opposition. 

Consequently, use of Culebra would result in significant and unavoidable 

land use impacts. 
Navassa and Dog islands are both isolated islands with little 

potential for developaent at this time. Use of either would result in 
nealigible land use impacts. 

Discontinuation of training activities eliminates any conflicts 

with civilian land uses. 

2.2.3 I.,.cts OD rtneros aad C.beaa de Perro Islands Due to tbe 
Mo Action aad llodified Traiaiq Activit!• One aad Two 

An evaluation of potential environmental impacts vas next conducted 
for the three trainina alternatives put forth for Pineros and cabeza de 
Perro islands, the no action, and modified training activities one and 
two. Table 2-2 su.aarizes the environmental impacts to these two 

islands that would result from each of these alternatives. (As stated 

previously, these three alternatives equ~lly meet the operational 

suitability criteria because they would be implemented at the s ... 
location.) 

The first differentiating criterion considered is endanaered wild­
life. Both the no action and modified training activity two alterna­
tives protect manaroves and endangered wildlife by restricting or liait­

ina activities within sensitive areas; therefore, their iapleMDtaUon 

would result in nealiaible impacts. The modified training activity one 

places no restrictions on areas used, with the exception of mangroves. 
Other iaportant wildlife areas could potentially be disturbedf there­
fore, iaplementation of this alternative would result in moderate 
iapacts. 

In reaard to critical habitat, the aodified trainina activity two 
alternative restricts demolitions in mangrove watersheds, thereby 

reducina potential iapacts to a n81liaible level. Modified training 
activity one and the no-action alternative both could potentially affect 
aanrroves by permittlnr deaolitions within aangrove watersheds. Because 
of potential iapact from sedi .. ntation, each alternative would result in 
moderate iapacts. 
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The next criterion is erosion potential. The modified traininc 
activity two alternative greatly restricts deaolitions in mangrove 
watersheds. Additionally, it proposes to increase the use of the 
eastern portions of Pineros and all of cabeza de Perro, where fever 

steep slopes are located. Therefore, this alternative would have 

negligible impacts. The aodified training activity one action restricts 
demolitions only in aangroves. Because erosion could occur in a nuaber 
of areas, most critically on steep slopes adjacent to mancroves, this 
alternative action would result in significant iapacts. The no action 
alternative permits d .. olition in soae ~teep-slope areas located in 
lagoon watersheds but in fever areas than it is peraitted in by the 
alternative one action. Therefore, the no action alternative would 
result in aoderate iapacts. 

The last criterion is conflict with civilian land use. The 
modified training activity two alternative proposes to utilize the 
southeast portion of Pineros and Cabeza.de Perro .ore extensively. 
Activities located there would be screened by Pineros' topographic 
relief and provide a soaewhat isolated location for SPICVAI training. 
Bence, this alternative would result in ne1li1ible iapacts. Under both 

the modified traintnc activity one and no-action alternatives, beach 

a~saults and sea-to-land firing occur priaarily on the north coast of 
Pineros. As developaent continues on the northeast coast of Puerto 
Rico, public opposition to this type of training, unscreened froa view 
and within earshot, can be expected to increase. Both actions would 
result in moderate iapacts. 

2. 3 SILBCTICif or !II PllniiiD jl.'faMTIVI 

Based on an analyst• of all alternatives, the aodified training 
activity two action ia the preferred alternative froa both the opera­
tional and environaental aapects, as it is fully acceptable froa an 
operational aspect and atniaizes environaental iapacts aa well. The 
following suaaartzea vhy the other alternatives were eliainated fro• 
consideration. 

The discontinuation of training alternative is unacceptable because 
it is not consistent with the Navy's aission in general, which is to 
protect the United Statea, nor with that of SPICVAR in particular. Lack 
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of training opportunities in which realistic scenarios under actual 
maritime combat conditions are simulated would result in SPBCVAR forces 
that are not adequately prepared for combat in support of the Navy's 
mission. This alternative does not meet any of the operational criteria 
considered. Discontinuation of trainin1 would eliminate any environ­

mental impacts resultin, fro• training activities, but could lead to 
1reater long-term impacts resultiRI fro• increased civilian presence on 
Pineros and Cebeza de Perro islands. 

Of the islands considered as alternate sites, only Pinero• and 
Cabeza de Perro islands fully meet all operational criteria considered 
and would result in miniaized environaental iapacts. Neither Dol nor 
Navassa island supports sufficient tropical JUD~le vesetation or the 
assault-capable beaches necessary to conduct realistic traininr 
activities. The isolation of both from Naval and aedical facilities 
also makes thea nonviable. Environmental iapacts would not be sil­
·nificantly less to these than to any other proposed site. 

Culebra also supports too little junsle vesetation to conduct 
realistic traininr. In addition,. this island contains no Havy-ovned 
land or facilities and any atteapts by the Navy to obtain land and 
conduct trainins would likely result in severe conflicts with the 
civilian population. Other enviroa.ental iapacts to Culebra would not 
be significantly different than to Pineros. 

Vieques aeets all site and facilities criteria considered. 
However, the presence of a lar1e civilian population and existiDI 

FMPLANT operations on the island would likely result in conflicts with 

SPICVAR trainins activities and 1reatly restrict SPBCVAR's ability to 
efficiently train personnel. In addition, aedical evacuation on Vleques 
is possible by air only, while on Pineros evacuation by sea is possible. 
Beach assaults with live fire also are not possible on Vieques due to 
conflicts with existina civilian land uses. Other enviroa.eatal iapacts 
would be siailar to those on Pineros. 

Overall, the analysis of alternate sites revealed that Pinero• and 
Cebeza de Perro islands are the preferred location for SPICVAR traininr 
when operational and environaental factors are considered. The analysis 
did not identify any alternate site that would justify relocation of 
SPBCVAI traininc activities fro• Pineros and Cabeaa de Perro islands. 
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After determininc that Pineros and C&beza de Perro islands were the 
preferred site on which to conduct SPBCVAR traininr, the three proposed 
alternative traininc schedules were evaluated. Bach of these schedules 
would occur on Pineros and C&beza de Perro islands and therefore fully 
meet all operational criteria considered. 

The no-action alternative results in deaolitions within the 
watersheds of the lagoons on Pineros, which would eventually result in 
siltation of mancrove and lacoon areas. In addition, it creatly 

restricts traininc activities in the less sensitive portions of the 
island and proposes beach assaults and sea-to-land firinr in view of the 
Puerto Rico coastline. 

The modified traininc activity one action, althou,h prohibitinr 
deaolitions in mancroves, would allow such activities in .ancrove 
watersheds and other iaportant habitats. Siailar to the no-action 
alternative, this alternative allows beach assaults and sea-to-land 

firinc to occur within view of the Puerto Rico coastline. 
The modified traininc activity two alternative prohibits deaoli­

tions use in the mancrove lacoons and their watersheds, as well as all 
types of live weapons use in the lacoons, their adjacent mancroves, and 
in the vicinity of iaportant historical and archaeolocical sites. In 
this way, this alternative protects critical environmental and cultural 

features and expands the use of non-sensitive portions of Pinero& and 

Cabeza de Perro islands where traininc activities would be less envi­

ronmentally damacinc and better screened from the view of civilians. As 

a result, this alternative •iniaizes environaental iapacts while aax­
imizing SPBCVAR traininr opportunities and thus represents the preferred 
alternative. 
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This section discusses the' existina physical, natural, and cultural 

environment on Pineros and Cabeza de Perro islands. The followina 

descriptions are baaed on inforaation aathered durina field surveys 
conducted during 1989, existina repotts, and contacts with various 
commonwealth and federal arencies and academic institutions. Bxistinc 
studies and reports reviewed and incorporated into this report include 
studies on sea turtles and aanatees (Rathbun !1 al. 1985), wildlife on 
•• NAVSta,. aoon9el t'" abiu•' ~<t•t..-'a1au"'t1!'&o1 'i~ ~, , .. u~~i'l\\"9-. .. ' \W1.'1...- t. .. • b. 

1986). 
_ousrt.r}v_fieldlsurv~vs_of Pineros and Cabeza de Perro islands were 

conducted durins the weeks of January 11 to 20, April 3 to 7, June 5 to 
9, and December 4 to 8 in 1989, totaling 4.5 weeks of field studies. 
The final quarterly survey was oriainally scheduled for Septeaber 18 to 
22; however, Hurricane Huao, one of the aost destructive hurricanes on 
record, moved over Puerto Rico on September 17 and forced the 

postponement of the final field survey until utilities could be restored 
and cleanup operations coapleted. The effects of Hurricane Huao on the 
envirollllents of Pineros and Cab••• de Perro islands were documented 
durina the final quarterly survey and are described briefly in this 
section. As discussed in Section 2, the impacts resultina froa the 
hurricane are temporary, and the islands are expected to recover within 
several years (Villella 1989). Therefore, alterations to the 
environaent are not discussed at lensth in this report, and th~ 

followina description of the affected environment is based on those 
conditions existina prior to Hurricane Huao. 
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3.1 TOPOGRAPBY, GBOLOGY, .AHD SOILS 

Both Pineros and Cabeza de Perro islands are located approximately 
0.5 mile east of the northeast coast of Puerto Rico at 18°15'N latitude 
and 65°35'V longitude. Pineros Island is approximately 1 mile by 0.5 

mile in size and approximately 310 acres in surface area. Cabeza de 
Perro, located 0.25 mile east of Pineros Island, is approximately 0.25 

mile in diameter and approximately 30 acres in surface area. 

3.1.1 Topoeraphy 
The topography of Pineros Island is characterized by a series of 

smooth, round hills and low-lying swampy areas. The hills range in 
elevation from less than 70 feet in the northwest to a hill of 250 feet 
above HSL in the south-central portion of the island. The hills run 

generally in a southeast to northwest direction. These hills are 

generally very steep, with slopes of greater than 25% found on 45.3% 

(140.5 acres) and slopes of 15 to 25% on 13.6% (42.2 acres) of the 
island. Only approxi .. tely 12.6% (39 acres) of the surface area on 
Pineros consists of upland with slopes less than 15%. The remaining 
28.5% (88.2 acres) of Pineros is composed of low-lying mangrove swamp or 

brackish lagoon. Slopes found on Pineros are shown in Figure 3-1. The 

most significant area of swamp is located on the southwestern portion of 

the island, and two others are located in the northeastern portion of 
the island. Pineros Island is surrounded by mostly narrow (less than 

ten-foot-wide) sandy beaches, except where steep rock cliffs abut the 

ocean. Coral reefs border the north and east coastlines. 
Cabeza de Perro Island is a smoothly rounded cay with a maximua 

elevation of 100 feet above KSL. The shoreline of Cabeza de Perro 
consists of rocky beaches and sea cliffs. 

3 .1.2 Geolou ucl -11· 
Pineros and Cabeaa de Per~o islands are both of volcanic origin. 

The 1eolo11 of Pineros and Cabeza de Perro islands consists of lava, 
lava breccia, tuff, and tuffaceous breccia of lower cretaceous aae 
(Brill& 1964). These volcanic rocks were for-ad directly froa .aplten 
rock that cooled quickly in a marine environment. Vesicular structure 
is prominent in soae areas and represents rock formation near the 
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gaseous top of a lava flow. Dense, fine-grained fraa-ents of volcanic 
rock and ash that exhibit a rough, gritty texture are also present. 
Thin-bedded sandstone and siltstone are also present in some areas. The 
total thickness of these rock formations may exceed 30,000 feet. Rock 
on the two islands is extensively weathered. 

Swamp and aarsh deposits overlie the igneous rocks on the southwest 
portion of Pineros Island. Moderately saline swamps containing organic 
•uck, peat, silt, and sand occur in this area (Bri1gs 1964). 

Pineros Island is underlain by two types of soil: Descalabrado 

clay loaa and tidal sw .. p soils (Boccheciaap 1977). Tidal swaap soils 
are found on 28% of the island in the salinas and mangrove areas on the 
southwest quarter of the island and around l&~oons in its northeastern 
section. The reaainder of Pineros and all of Cabeza de Perro are 
underlain by Descalabrado clay loam. These soil types are described 
below. 

Tidal swamp soils are inundated with brackish to saline water for 
most of the year ant typically, as is the case on Pineros, support a 

thick growth of manarove trees. They are either sandy or clayey, light 
colored, saline, nearly level, and contain organic material from 
decaying mangroves. The tidal swamp soils on Pineros are more clayey 
than sandy. Tidal swamp soils are underlain by coral, shell, and marl 

at varying depths and serve as a feeding and breeding place for birds, 

oysters, and crabs (Boccbeci .. p 1977). 

Tidal swaap soils have no value for far.ing and possess very severe 
li•itations for nonfar• uses. Because they are poorly drained and 
subject to frequent floodinc, these soils are very poorly suited for 
roads, paths, and trails. They are also poor sources of road fill and 
topsoil (Boccheciamp 1977). 

The Descalabrado clay loam soil type consists of fine-textured, 
shallow, eroded soils underlain and derived froa volcanic rock. This 
soil is found on hillsides and ridaetops with slopes of 20% to 40% in 
s .. iarid volcanic uplands. The surface layer is neutral clay loam about 
6 inches thick. Subsurface layers are friable clay loam interspersed 
with s .. ll volcanic rock fr .... nts. The underlyina .. terial is olive­
brown lo .. saprolite that extends to a depth of about 19 inches, where 
weathered volcanic rock is found (Boccheciaap 1977). 
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Descalabrado soils are severely limited in their use for farming 
because of steep slopes, shallowness to bedrock, rapid runoff, low 
rainfall (30-35 inches annually), and the hazard of erosion. 

Descalabrado soils are best suited for pasture grazin, and wildlife food 

and cover. The steep slope and shallowness of this soil severely limit 

its use for paved roads and aoderately limit its usefulness for paths 
and trails where the slope is less than 25%. It is also a poor source 
of road fill and topsoil due to its shallowness (Boccheciamp 1979). 
Presently, exposed soils occur along small-arms trails and where targets 
have been constructed. 

3. 2 CLIIIATI 

The cliaate of Pineros and Cabeza de Perro islands is tropical­
aarine, with ainiaal fluctuations in teaperature, relatively aoderate 
humidity, and frequent rain showers. The island8 are directly in the 
path of the ... terly trade winds, which aoderate teaperature extremes. 

The nearest weather station to Pineros Island is located on NAVSTA 
Roosevelt loads, approxiaately 0.5 aile west of Pineros Island. 
Climatic data at the station are recorded by the Navy Veather Service 

and compiled by"the Naval Oceanotraphy Coaaand Detachment, Asheville, 
North Carolina. 

The mean annual teaperature at the station, based on data coapiled 
from 1957 through 1982, averages 79.9°P. Similar historical data show 
July and August as the warmest 110nths, at 82.4°P, and February as. the 
coldest month, at 76.8°P. The relative humidity averages 65 to 78%. 

Rainfall on the islands tenerally consists of brief shovers 
throUihout the year. The average annual rainfall on Pineros Island is 
approxiaately 50 inches, baaed on data compiled by the weather station 
located at NAVSTA Roosevelt loads. This rainfall esti .. te aay be 
soaewhat hith; during the field surveys it was noted that rain clouds 
approachiDI NAVSTA Roosevelt Roads froa the east tend to aove in a path 
that takes thea north of Pineros. The aajority of the aoisture 
contained in these rain clouds does not precipitate until the clouds 
reach the Puerto Rican aainland. As a result, Pineros Island likely 
receives less precipitation than does the weather station at HA~STA 
Roosevelt Roads. The rainy season in this region is typically defined 
as May through Noveaber. 
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Vinds in the vicinity of NAVSTA Roosevelt loads are typically from 
the east or northeast at an average speed of approxiutely 6 knots. 
Tropical storas and hurricanes are most likely to occur durin1 the 
su .. er and early fall. 

Additional details r-.ardinl climate in the vicinity of Pineros and 
Roosevelt loads are presented in the Land Management Plan NAVSTA 
Roosevelt loads, Ceiba, Puerto lico (E ' E 1986). 

3. 3 DIUIID VA'llll USCMaCIS 

Both Pineros and C&beza de Perro islands lack fresh water 
resources. Three brackish water lagoons are located on Pineros Island, 
two of which are perennially flooded and one of which is inter•ittently 
flooded. The lar1est of these is located in the southwest lowland area 
and is approxiaately 4.5 acres in size. This lagoon is referred to in 
the reaainder of this report as Lagoon 1. The next largest lagoon is 

located on the northeast portion of the island at the base of the aajor 
southeaat-to-northvest-running bill systea. This lagoon, which is 
per.anently flooded and approxiaately 1.9 acres in size, is refe·rred to 
hereafter as Lagoon 2. The third lagoon is located between two low 
hills on the extr ... northeast area of Pineros. This lagoon, which 
dries up durin1 the dry season, is approxiaately 0.6 acre in size and is 
referred to as Lacoon 3. The locations of Lacoons 1, 2, and 3 are shown 
in Pipre 3-1. 

A thin sheen of oil vas observed on taaoon 1 during the June field 
survey. A potential source of the oil is a nuaber of oil and 1asoline 

· storage tanks located on the vest-facing slope of the ·lar1est hill on 
Pineros Island. These stor ... tanks r ... in fro• the 1940s, vhen bunkers 
and roads were built on Pineros. Heavy rains potentially result in so•e 
oil or ... oline beina washed into Laaoon 1. 

Rainfall on Pineros and C&besa de Perro islands ranges fro• 30 to 
40 inches per year. lvaporation is hi1h; for exupl•, the uouat of 
water that evaporates is about 90% of the rainfall in the u.s. Vir1in 
Islands (Jordan and Fisher 1977). Runoff, •~ of which rechar1es the 
brackish lagoons, accounts for .oat of the r ... ining rainfall. Soils 
are shallow to volcanic rock; therefore, 1roundvater resources are 
considered nealilible. 
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3.4 llUD USOUllCBS 

This section describes the existing marine communities identified 
in the qualitative field survey performed in January 1989 around Pineros 
and Cabeza de Perro islands. The major communities examined during the 
field survey were coral reefs, sea,rass beds, and rare and endangered 
species. SCUBA was utilized for the field surveys, as well as aerial 
photograph interpretation, literature review, and field survey data from 

nearby Vieques Island. 

3.4.1 Seqrus Becl eo.uDity 

Tropical aarine seagrass co .. unities are highly productive and 
structurally iaportant aspects of the nearshore .. rine ecosystea. The 
lateral extent of the seagrass co .. unity was assessed with aerial 
photographs and qualitatively assessed with field surveys both at the 
surface fro• a boat and by SCUBA observations over the seagrass beds. 
Percent cover and ceneral health of each seagrass species, as well as 
the flora and fauna utilizins the seacrass beds, were qualitatively 
assessed during the field survey. Underwater transects could not be 
utilized due to the heavy seas, strong currents, and poor visibility 
present during the survey period. 

The seagrass beds around Pineros Island are concentrated primarily 
along the western, southwestern, and southern areas of the island (see 

Figure 3-2). The seagrass beds along the south shore of Pineros are 
co•posed of a stand of equal percentaces of Tbalassia testudinua and 
Syrinaodiua filiforae near the shore. Seagrass beds are extensive and 
"found out to depths of 4 to 5 .. tars (see Pisure 3-2). Along the 
western and northwestern shores of Pineros, the seacrass standa were 
co•posed al•ost exclusively ~f Tbalassia, with lesser aaounts of 
Syrinaodiua. The seacrass beds along the northern shore of the island 
were found at depths of 8 to 9 .. tars and were co.prised aostly of 
Tbalassia. Less extensive beds of seagrass, priaarily Thalaaaia, are 
found off the north-central coast of Pineros Island, in depths of 1 to 2 
meters. The seaarass beds alons the northern shore of the island were 
also patchier and less dense in distribution as co•pared to the southern 
or leeward coast of the island. Short seagrass blade length was ob­
served in all seaarass beds during the field survey and vas typical for 
the winter period. 
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Areas of natural disturbance within the seaaraas beds were noticed 
along the southern and western shores of the island in the for. of 
"blowouts," or areas where plant rhizomes were loosened during succes­

sive storms and patches of seagrass were torn out of the seasrass bed, 

and small areas of herbivory (possibly from either manatees, sea 

turtles, or both). Both of these types of disturbance within the 

seagrass bed are natural cyclical events from which the seaarass bed 
community will recover. 

Common invertebrate inhabitants were identified during the field 
survey and are listed in Table 3-1. Fish were not readily identified 
because of the hi1h turbidity levels present durin, the field. surveys. 
Overall, the ,.neral health of the seagrass bed co .. unity was cood in 

the vicinity of Pineros Island. 

No seagrass beds were observed to be associated with Cabeza de 
Perro Island. 

Observations of the seagrass beds made from a saall boat during the 
December field survey indicated that Hurricane Hugo had only ainor 
impacts on the seaarass beds around Pineros Island. No evidence of any 

large-scale blowouts vas observed; the seagrass beds reaain intact and 

healthy. These findin,s are consistent with those of USPVS, which found 

insignificant impacts to other seagrass beds in the vicinity of NAVSTA 
Roosevelt Roads during aquatic surveys conducted to assess the damage in 
the region following Hugo (Villella 1989). 

3.4.2 Coral Reef Coa.unity 

Coral reefs around Pineros and Cabeza de Perro islands were qual­
itatively surveyed using SCUBA during January 1989. Transect methods 
could not be used because of the rough seas and strong currents present 
during the field survey. Invertebrate and fish species abundance and 
condition were visually assessed and recorded. An effort vas .. de to 
determine the percent cover of coral living versus the percent dead. 

The coral reef coamunity around Pineros and Cabeza De Perro islands 
can be classified as patch and fringing reefs. The general distribution 
of coral reefs around each island is shown in Piaure 3-2. The patch 
reefs found along the southern, northwestern, and eastern portions of 
Pineros Island and the western and southern coasts of C.beza de Perro 
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Island are characterized by the soft coral species Plexaura flexuosa, 

Gorgonia ventalina, and, to a lesser extent, Briareum asbestinum and 
some of the hermatypic corals such as Acropora species, Porites species, 
Diploria species, and Montastrea species (see Table 3-2). The patch 
reefs found around each island are in good condition (60-90% of the 
coral species were alive) with well-established populations of fish 
utilizing the habitat (see Table 3-3). However, in the patch reefs 
along the southern shore of Pineros Island, Acropora species found in 

water depths of less than 1 meter were all dead, but still structurally 
intact. Fire coral has overgrown a considerable aaount of the Acropora 
skeletons. The patch reefs found along the eastern coast of the island 
have large populations of reef fish, and the shallow portions of the 
reef are primarily coaposed of coral, Acropora palaata. Approximately 
70 to 90% of the coral species in shallow areas were alive. The deeper 

portions (from 2 to 5 meters) of these reefs are do•inated by al1ae and 

soft corals, and 75 to 90% of the coral was alive. 
A reef formation similar to that of fringing reefs is found alon1 

the northern portions of Pineros Island and the northern and eastern 
coasts of Cabeza de Perro. This reef formation is characterized by the 
boulder corals Diploria species, hermatypic speci .. Acropora species, 
and other hard corals such as Montastrea species, Porit .. species, 

Agaricia species, Oculania species, as well as lesser aaounts of the 
soft coral species found on patch reefs. The rear zone and reef flat 

(from 0 to 3 meters in depth) are doainated by calcareous al1al species 
and lar1e areas of Montastrea and Porites species. The reef crest (0 to 
1 meter in depth) and fore reef were found to have yery few livin( 
corals present. The depth of the fore reef terainated in coral rubble 
at approximately 10 meters. 

Pew fish were observed along this reef type, but this could be due 
to the unusually heavy swells and poor visibility or the lack of livin1 
coral species to serve as habitat. The corals along the northern coast 
of Pineros Island are in poorer health; 10 to 20% of the boulder and 
hermatypic coral species were alive, and 20 to 40% of the other hard 
coral species were alive in the rear zones of this reef. Although these 
corals could have been dead for soae time, the fact that the elkhorn and 
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st&~horn corals were still intact leads one to believe that sedimenta­
tion or disease (some black line diseased coral heads were observed) had 
caused the coral deaths. Two areas within this reef formation along 
Pineros Island had been cut through for beach access channels (see 

Figure 3-2); no coral species were alive along the cut edges or in the 

coral rubble found along the bottom of the channel. 
No marine surveys were conducted during the December field studies 

to determine what, if any, impacts Hurricane Hugo had on the coral reefs 
around Pineros and Cabeza de Perro islands. However, observations made 
from a boat indicated the reefs were not daaaged by the hurricane. In 
addition, aquatic surveys conducted by USPVS fo~loving Hurricane Hugo 
indicated coral reefs in the reJion were not significantly iapacted by 
the hurricane (Villella 1989). 

3.4.3 Marine Vildlife 
The analysis of aarine wildlife fo~ this BA concentrates on rare 

and endancered species. Threatened or endangered aarine species whose 
ranges extend around Pineros and Cabeza de Perro islands include the 
Vest Indian manatee (Trichechus aanatus) and the creen, havksbill, 

losserhead, and·leatherback sea turtles. The results of past studies 
were reviewed to exaaine the distribution and abundance of these species 
around Pineros and Cabeza de Perro islands. There were no direct obser­
vations of threatened or endangered marine wildlife species on Pineros 
during the aarine surveys. However, durinc the January survey, a green 
turtle (Chelonia !Jd&l) vas observed approxi .. tely 0.5 •ile fro• Pineros 

Island. Evidence of herbivory vas found within the seacr .. s beds along 
the southern coaat of Pineros Island, but the species of herbivore that 
had crazed there could not be identified. 

3.4.3.1 Sea Turtlea 

An analysis of the population of sea turtles near Pineros and 
Cabeza de Perro islands relied on field studies and existins inforaa­
tion, especially a study completed by Rathbun, !! al. (1985). 

Between March 1984 and March 1985, Rathbun, !! al. (1985), con­
ducted aerial surveys for sea turtles and aanatees in Puerto Rico, with 
eaphasis on the area around NAVSTA Roosevelt Roads, Vieques Island, and 
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Pineros and Cabeza de Perro islands. Four species of sea turtles were 
sighted in the waters around RRNS/VI and Pineros and Cabeza de Perro 
islands: the green turtle (Chelonia aydas); hawksbill (Bretmochelys 
imbricate); leatherback (Dermochelys coriacea); and loggerhead (Caretta 
caretta). The largest identifiable majority were green turtles (30%), 
slightly over 8% were hawksbill, and 1% were loggerhead and leatherback. 

The remaining 60% were unidentified. In addition, very few large 
turtles were sighted. Approximately 94% of the turtles sighted were 
small (<60 em long) and likely juveniles. 

The highest population counts were recorded between October and 
January, and low counts were recorded between March and July. The area 
around Pineros Island accounted for 15% of the sightings in the NAVSTA 
Roosevelt Roads and Vieques Island area. The turtles sighted around 
Pineros were most often seen off the high-energy northern coast of the 
island, where the turtles congregated. Turtles were most often sighted 
off high-energy coasts and points that protrude into the bay throughout 
the entire project area, indicating they prefer deep, unsheltered areas. 

Using field .. thods suggested by Dr. Mortimer of the Center for Sea 
Turtle Research at the University of Florida, all of the sand beaches on 
Pineros and Cabeza de Perro islands were evaluated to determine their 
suitability for turtle nesting. This evaluation involved characterizing 
the physical and biotic features that influence the suitability of 

beaches for nesting. ·Factors considered include: an open off-shore 
approach; a miniaum depth of sand of 1 aeter above high tide level; sand 
texture that is neither too fine nor too coarse; and the width of the 
beach, which should be at least 5 to 10 meters. In addition, each beach 
was patrolled early in the morning during the April and June field 
visits to locate any evidence of turtle nesting atteapts (i.e., tracks, 
body pits), but no evidence was found. The field survey scheduled for 
Septeaber was postponed until Deceaber due to Hurricane Hugo. Again, no 
evidence of turtle nesting atteapta was observed. However, two beaches 
on the north coast of Pineros were deterained to be suitable for turtle 
nesting (see Figure 3-3). In a post-Hurricane Hugo study conducted by 
the USPVS at NAVSTA Roosevelt Roads that included Vieques Island, two 
transects off the northwest coast of Pineros Island showed evidence of 
foraging by green sea turtles (USPVS 1989). 
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3.4.3.2 Manat ... 
The Vest Indian manatee (Trichechus aanatus) is the only sirenian 

that occurs near Ptneros Island. It is desianated as an endanrered 
species both federally and by the co .. onvealth. The ranae of this 
species extends froa the southeastern continental United States south­
ward throughout the Caribbean and eastern Central ~rica to north­
eastern Brazil (Odell 1982). Presently, the manatee is virtually 
extinct in the Virain Islands and Lesser Antilles, and relict popula­
tions are found in Puerto Rico, Hispaniola, Cuba, and J ... ica. Its 
decline is attributed to overhuntiQJ, habitat dearadation, and boatinc 
accidents. The aanatee is a herbivore that feeds priaarily on sea­
grasses; therefore, its feedinr ran,e is restricted to shallow water 
seaarass beds. 

Powell, !! !!· (1981), found that nearly a third of Puerto Rico's 
.anatee population lives in the area of.HAVSTA Roosevelt loads, but no 
studies had previously been done on their distribution in this area. 
Rathbun, !! !!· (1985), had siailar findin,s, and over 35% of their 
sightings around the Puerto Rican coast were aade in the seaaent between 
NAVSTA Roosevelt loads and Vieques, which includes Pineros and Cabeza de 
P~rro islands. Manatees are aenerally found year-round in the vicinity 
of NAVSTA Roosevelt loads. Calves are present in all aontha, and the 
proportion of calves to total .anatees vas 7.9%. Manatees were aost 
often seen feeding, which accounted for 75% of all observations. The 
rest were travelinc, interactinr socially, or cateaorized as undeter-

·mined. Peedinc areas were characterized by dense seaaraas beds, while 
travel lanes lacked se&~rasa beds and were located between sheltered 
coves or bays. 

Manatees seea to prefer sheltered coves and bays with little wave 
action, dense ••&~rasa beds, sources of fresh water, and ainiaal boat 
traffic and hu.an harass-.nt. The aajority of si1htincs were aade in 
the southernaost coves and bays of NAVSTA Roosevelt loads; only 4% (32) 
of all si1htinas around Puerto Rico were aade in the vicinity of Pinero• 
Island. All but one of these 32 si1htincs were aade alonc the Puerto 
lican coast or in the pass&~e between Puerto Rico and Pineros. The 

3-17 



single sighting along the coast of Pineros vas made off the northwest 
coast. 

Boat strikes are a co .. on cause of .anatee •ortality, especially in 

industrialized areas where there is heavy commercial vessel traffic. 

The area around Pineros Island, because of its aini .. l recreational 
boat traffic, restricted waters, and extensive seaarass beds, does 
provide suitable habitat for aanatees. Generally, aanatees in the 
vicinity of NAVSTA Roosevelt Roads congrecate in the southernaost cover 
of the naval station, especially in the vicinity of the Cape Bart Sevace 
Treataent Plant, where outfalls supply freshwater and s ... rass beds are 
abundant. However, in a post-Hurricane Buco study conducted by USFVS at 

NAVSTA Roosevelt Roads, including Vieques Island, an Antillean .anatee 
vas observed i.aediately to the south of Pineros (USPVS 1989). No 
•anatees were observed in the vicinity of Pineros and Cabeza de Perro 
islands durinc any of the quarterly field surveys. 

3. 5 TBltltBS'1'UAL VIGI'lATIOif 

This section discusses the terrestrial ve1etation types on Pineros 

and Cabeza de Perro islands. Met.hods used to characterize vesetation 

were interpretation of aerial photo1raphs, review of published litera­

ture (Dansereau and Buell 1966; Pace and Vesa 1989), interviews with 
regional scientists (Lio1er 1989), and field studies conducted during 
1989. Vegetation studies consisted of syst ... tic walkover surveys of 
all vegetation units on Pineros and Cabeza de Perro islands, durinc 
which qualitative estiaates were .. de of the coaposition and relative 
abundance of overstory and understory plant species and the presence and 
abundance of rare, threatened, or special concern plant species. 

A preliainary vesetation cover type aap vas developed based on 
interpretation of aerial photographs. Vesetation coaaunity boundaries 
were checked and refined during vegetation surveys (see Figure 3-4). 
Species of vegetation vera identified and their growth fora vas 
classified as tree, sapling, shrub, vine, or 1rass. These growth foras 
are defined in the key that accoapanies Tables 3-4 through 3-9. Based 
on the surveys, all species of vegetation were categorized into 
qualitative abundance classes for both the overstory and understory 
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Table~ 

VEGETATIO. OOIIWNITIES, BY ACREAGE, Fout) ON 
P INEAOS MD CABEZA DE PERRO ISLANlS 

PJnaro~ Cabeza de Perro 

eo..un I ty Type Acrea Percent Ac .... Pan:ent 

Upland Fo,...t 94.77 31 
Mengrov• 83.18 28 
Leucana bet land 47.86 15 
Dry Coastal Forest 28.96 9 
hech Stl"and 15.64 ' '·" 6 
Pl"afl"fa 22.98 78 
Open Wood land 2.58 8 
Laucana Th T ck.t 4.76 2 -
Beach 10.47 3 
Cocopal• 0.95 <1 
VIne Thlck.t 12.24 4 
Rocky lnterttdal 3.67 1 2.58 8 
Open W.tel" 7.41 2 

TOTAL 309.98 100 29.91 100 
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Table 3-5 

SPECIES CCJUIOSITION AN> RELATIVE MUNDANCE (7 Tt£ UPLAND 
FOREST ASSOCIATION ON PINERO$ ISI.Atl), PUERTO RICO 

Scientific N.e 

!Ua.sl•rub! 
Mayte&! S!!2!!. 
Ctts I,.. !CY loctre 
eo haM' I• arbor!foe 
Tabtbula hfttrop!!xlla 
212!!!•oc:erea I"'Yenlf 
Clth!rpyhe trutlep 
Kryglocltnfron ferne 
Coccolob! •lcror!tchxa 
Plct.tla !SHill!! 
~ ,., ckt!ck!r' 
!!la!1!. fCU I !11! 
!.ttlac!s dlxtrlsta 
Plthecel121t'l! a 1r1tetr 
Eup!Oft llayrtrfnt Co&,,., !a dodonw 
Schftfftrft frytMC!ftS 
C!!WI! d!C!I!frw 
!!£!e. buctr!!! 
Gute I,.. frtaCW 
Euselt f!!!ldt 
Mtrptr!trlt !!Oipl I Is 
!yetn!l!!t J.li!a 
Jwurert •r11or!! 
Mtxtuu •• retts 

-.c., to Abuttdanoe Cl ... •a 

A • Abundent c. eo-.. 
p ... ,....., 
u. u._. 

HKey to Yeg.tttlae Strata: 

Abundance* 

av ... - lmdel"'-
eo-on ..... story story 

Turpentine tr .. A u 
c c 

Merble tr .. c c 
eou .. colubrlna u u 
WhIte cedar u p 

Pipe o111an cactus c 
Pendula u c 
Ironwood c 
Uvarlllo p c 
Fustlc p 

ManJack p u 
Tint I llo c 

c 
catcl• u 
Palo de •leta c 
Chlcharrcn c 
Florfdt boiCwood c 
WIld hon., trae p 

Ucar p p 

a 1 ack lllllllpCO u 
Boxl•f eugenlt u 
Mf llo u 
~starwood u 
Btrbttoo p 

CUero de sapo p 

Strat111** 

T 
T, Sa, Sh 
T, Sa,Sh 
T, Sa 
T 
Sa 
T, Sa 
Sh 
T, Sa 
Sa 
T, Sh 
Sh 
G 
Sh 
Sh 
Sh 
Sh 
Sa, Sh 
T 
Sa, Sh 
Sh 
Sh 
Sa, Sh 
Sa, Sh 

T • T,... • t woody pltnt 5 .lnchM or gt'M'tel"' Tn dT..ter at breest height and 
20 tNt flit' taller. 

St • Stitt lng • ~y vegetation betw,.. 0.4 and 5 Inches Tn dt..ter at br"st 
heltllt tnd 20 tNt flit' ttl I .. In height. 

Sh • Shrttb - *ocly veg.tatlon Ulually grattel"' than 3 feet but 1 ... thtn 20 
tNt 1'tll, Including •ttl-st-.cl, bushy shru• and ... 11 tr,. ancl ..,., ..... 

Y • VIne 

H • Nolwoody, herbaceous plants Including grass•, forbs, and tarns. 
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Teble 3-6 

SPECIES COMPOSITI~ Atl) RELATIVE ABIH)ANC£ f7 Tt£ DRY 
COASTAL FOREST ASSOCIATION a. PINERO$ ISLAtl), PUERTO RICO 

ScTentlfTc HeM 

Corf T • rT sk!eck!rT 
CteerTt cxnoiht!lphm 
Col ubf=T nt ttbor!tc!n! 
PT st!t fe Myl!!te 
PIWKT•.I!.B 
Zt!rt!ecy lp !!O!!Opi!Y II• 
Ctegrf• hutm 
CtPPtrf • f lp!fO!! 
Qxpfnde latffol It · 

J"''"'' erbor!P 
Cttlflptnte ffv!CAID• 

Cteh• '•rt• rmn r r 

~ to Abundense Cle,..,a 

A • AbundMt 
c. ea.on 
P • PrttMt 
U • UMDI!Dft 

H~Cey 1o Y..,tttton Strttea 

Men,Jeck 
J-fce ctp .. 
Coff!! colubrfne 
Futtlc 
MTiktr!! 
Yelle. prickle 
Burro 
LT 11ber ctp .. 
Welt lndfen tel!!~ 
Btrb!sao 

Pt pe orgen c:estut 

Abundence• 

Ove.- lklder-
story story 

p c 
p p 
p p 
p p 

c 
p c 

p 

u 
p p 

u c 
u c 

c 

Stret..-• 

T, S., Sh 
S., Sh 
T, S. 
T, Se 
Sh 
T, Se 
S.,Sh 
Sh 
s. 
s., Sh 
s., Sh 
s. 

T • y,... - • woodl pltnt 5 Inch!! or gr!!ter Tn dT,....er .to brtat heTght •d 
20 te!t f/1' te ler. 

S. • S!pl Tnt - ~Y vegttetton between 0.4 end 5 TnshM tn dt,_..er .to br'!!st 
htlotrt end 20 tw or tell .. tn h!fgtrt. 

Sh • IIIN - ~Y vea!tetton •uelly gr!!ter 'ttatn 3 fe!t but ,., then 20 
fe!t tell, fncluiiiiiJ IIUitf-tt...,, buthV tbrull! end ,.II t,..., end 

"'""~'· 
v • vr .. 
H • NonWoody, ~ut pltntt fncludfng gr!!t.,, forbl, end fernt. 
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Table 3-7 

SPEC I ES C04POS ITIC»> AN> RELATIVE ABUNDANCE a= Tl£ 
LEUCNM-MIXED WOODLAN> VEGETATIC»> ASSOCIATION 

C»> PINERQS ISLAN>, PUER10 RICO 

Sctentlftc ~ 

LtUC!!_,.. leycocephala 

Blltf!r'a t l•rube 

Mtx!!ftUI S!21!, 

Albtzla procn 

~ f!f'!!!!' !ft! 

!!!!.!!. fCUI!!ta 

Luttcft dtvntett 

*KIIy to Abundtnct CIHS!fl 

A • Abundent 
c. ec:..Dn 
P • PNttnt 
U • Unco.on 

**Key to Yegetttfon Strata: 

eo-on Nell8 

L!adtr'!8 

Turpentine trae 

Alblzta 

SwMt !C!Cft 

Tfntf llo 

Abundance* 

<N..- Under-
story story 

c A 

p 

p p 

p p 

c 

Stratu.** 

Sa, Sh 

Sa 

Sa, Sh 

Sa 

Sa, Sh 

Sh 

T • r,... - e WOody plent ' Inches cr greater In dt!Mter at tar.tst h!fght lftd 
20 fMI' 01' tell.,.. 

S. • S!pl lng - Woody vegetation wt'wttn 0.4 Md ' Inches tn dt...t•r at ln!st 
height !nd 20 fMt 01' tell_. tn height. 

Sh • Shrub • Woody v,....tttton utuelly gl"!!ter 'then 3 feat but l"'s• then 20 
fMI' hi I, Including MUitl-s'-d, bushy thr-u .. and ,..II ,,..., end 
t!pllngs. . 

V • VIne 

H • Nonwoody, h!r'b!C!ous piMtt Including gr'!ffM, for'bS, !nd ferns. 
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Table 3-8 

SPECIES CCI4POSITIQN All) RELATIVE ABIJN)ANCE " Tl£ 
YINE•THiacET VEGETATION ASSOCIATION 

ClN PINEROS ISI.AN), PUER'IO RICO 

Scientific "-

Sch!!fftr'la fr'ut!fC!RI 

ea ... ,.,. decandra 

Lei!Cfn• leycocMhtla 

Pavonlt frutiCOf! 

Guulrt fC!Grans 

Htl lcttr- .1-lcenals 

Jacsutnta ar'boree 

Randle acul!!!! 

M,,.,.,.,. gutngutfolfe 

Gplactfa atr'ft!! 

Bourr'!r'fa aucculenta 

Marpar'ftar'ft nobf I fa 

CtpHr'la fltxUOH 

*tc.y to Abundanct Cl••••• 

A • Abundant c. eo-on 
P • P,.,.,.t 
u. u..co.on 

tHIJ(ey to Y!ptttl on st,.ate: 

Abundance• 

Ovet"• lklder'· 
eo-on~ story story 

Flori de boxWood p c 
Wild honey tr• c 
LNcl tr .. p c 

c 
Black ....,oo p M 

Con!buah p 

Bar'beaco M 

Tlntlllo c 
p A 

p c 
PI g!OII b!r'r-y M 

Ml llo p 

Ll llb!r' cap!l" p 

Str'atu.•• 

Se 

Sh 

Se, Sh 

Sa, Sh 

Sa, Sh 

Sh 

Sa, Sh 

Sh 

v 
y 

Sh 

Sh 

Sh 

T • Tr'!! • a woody plant 5 fnch!a or greeter' fn dl..ter at br'!aat h!fght end 
20 fMt or talltr. 

Ia • Sap I 1111 • Woody vea-tatlon between 0.4 end 5 Inches fn df..ttr at br,..t 
hefgtrt end 20 fMt or talltr fn hefght. 

Sh • Shrub - Woody V!IJ..,atlon usually gr'Mtet" 1han 3 f,... but ••• than 20 
fMt tall, fncludlna IIUitl•st-.d, bushy ahruba and ..,11 tl"!!ll and ..,., .... 

V • VIne 

H • Nonwoody, herbaceous plants fncludfng F•••• fOr'ba, end fer'na. 
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Table 3-9 

SPECIES CCMPOSITICN All) RELATIVE MI.II)AHCE CF Tt£ 
lEACH S11WG YEIETATION ASSOCIATION CN 

PI HEROS All) CMEZA IE PEIR) I SLN«JS, PUER10 RICO 

Abundance• 

IMder-
Scientific .._ 

Over­
story story Stratu.•• 

Coscolob! wlfera 

Thpm Ia eoeu I n• 

eonocarpp erfC!yt 

C..erlna '9Uiutlfol Ia 

C!!elplnta dlveOJ!!!!S 

Cenava! Ia ros• (Mrltl•) -
SS52!, nucf fer• 

Molloton'' p!!!pl!!locl• 
Sestyytue portultctttru. 

I POliO!! !!!..S!2!1 
!It!!. wltiM 

Hetnocall It latlfolla 

Patnlu. dlstl5h111 

Opynt I • rube!S!!!! 

Ctp!!''OC!rtu! rom rr 

._, to Abund•ce Clus•a 

A • AbUnd•t c. ea.on ..... ,........ 
u. U.C=-

~ to v.,...atlon Stratea 

Selig rape 

S.slde •hoe 

Buttonwood 

Auttraltll'l pine 

s ... l. bMn 

Q)conllt 

Set ltvender 

Set pursl•e 

Besch 110rn 1 ng glory 

S.ltwort 

Spider lily 

_,_.. petpal u. 

Prickly pesr cactua 

Pipe orgtn cactut 

A S.,Sh 

A s., Sh 

c Sh 

u T 

p v 
u v 

p u T 

p H 

c Sh 

p v 
p Sh 

u H 

p H 

p Sh 

c Sh 

T • T,.. - • woody pl•t 5 Inches or greater In dl .... er at bi"Htt height and 
20 f_.. or ttller. 

Sa • Sap I lftSJ • Woody veg.tatton between 0,4 and 5 Inches In dl...ter at bi"Hst 
heltllt lftCI 20 f_.. or teller In heltht• 

Sh • Shrub - Woody vegetation uauelly greeter than S feet bllt lu• thin 20 f_.. t.ll, Including IIUitl•st._.., bushy thrua. and ,..11 t,... end 
..,u .... 

Y • VIne 

H • Nonwoocty, herbaceous plants Including gress.,, forb!, ll'ld ferns. 

3-26 

.... 



strata. These abundance classes vere abundant, c~n, present, and 
unco•on. 

Hurricane Bu,o severely iapacted the terrestrial vecetation of 
Pineros Island. The prairie veaetation of Cabeza de Perro r ... iaa 
fairly intact. The priaary effect on Pineros vas a drastic ch&Qre to 
the structure of the veaetation communities on the island. Al.ost every 
larae tree vas snapped at a heiaht of 10 to 20 feet or uprooted 
co•pletely by the hiah vinds. Veaetation vas stripped bare of ... 11 

branches and leaves. The result of the initial chanles--the partial or 
total r .. oval of any canopy that previously existed--vas to sti.ulate 
the rapid arovth of understory species. ·The proliferation of understory 
shrubs., sapliqs, and vines, as vell as the larae aaount of debris 
deposited in the understory by the hiah vinds, has created an extr ... ly 
dense, al.ost !•penetrable understory. The canopy is recoveriq fairly 
rapidly, but re .. ins open and fr.,.ented. 

Species coaposition in the vecetat~on coa8UDities vas altered very 
little; the .. jority of understory arovth consists of new sprouts of 
existina species. The only chana•• observed in c~ity coaposition 
vere s .. u and hiply localized, occurriq vhere disturbance species 
such as sveet acacia (Acacia farnesiana) and lead tree (Leucana 
leucocephala) colonized exposed areas left by fallen·trees. Because the 
terrestrial vecetation i•pacted by Hurricane Huao is rapidly recoveriq, 
it is likely that conditions on the islands several years froa nov vill 
approxi .. te those foUDd prior to the hurricane (Villella 1989). As a 
result, the folloviq section describes the v.,.tation types found on 
Pineros and Cabeza de Perro islands as they existed before Hurricane 
Bup. 

3.5.1 O..criptioa of IXiatiaa v ... tatioa 1Jpes 

Pineros Ialalld 

Biaht veaetatlon cover types are found on Pineros Island• upland 
forest, dry coastal forest, Leucana woodland, Leucana thicket, .aqrove 
forest (includes salina), vine thicket, beach strand, and cocopala 
plantation. The distribution of t~ese cover types is shovn in Pi,ure 
3-4. Table 3-4 lists the uount and percentqe of each vecetation type. 
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The abundance of each species within each cover type is listed in Tables 
3-5 throush 3-9. 

Upland forest, found on approxiaately 95 acres (31%), is the .oat 
co .. on vesetation type on Pineros. It is aost coaaon in the central 
portion of the island, especially on relatively steep (areater than 15%) 
slopes where historical disturbances to vesetation were ainiaal, as 
discussed later in this section. 

A list of species found in upland forest on Pineros is presented in 
Table 3-5. Doainant overstory tree species are Bursera si .. ruba, 
C&saine xylocarpa, and Maytenus cyaosa. Associates include Coccoloba 
aicrostachya and Cordia rickseckeri. Species that are coaaon in the 

understory saplina and shrub layers are !!· cyaosa, £· xrlocarpa, 
Ci tharexylea fruticosua, lruaiodendron ferreua, Luiads divaricata, 
Bucenia liJU!trina, and Scbaefferia frutescens. 

The structure of the upland forest varies fro• an open to aod­
erately open understory, with coaparatiyely dense overstory canopy 
closure. The heiaht of the predoainant canopy is 40 to 45 feet. 
However, Bursera siaaruba, which is structurally the doainant tree in 
the upland forest, coaaonly contrtbutes a supracanopy at heiahts of SO 
feet or •ore. 

Coastal dry forest is found on approxiaately 29·acres, or 9%, of 
Pineros Island. It is found alona the windswept eastern coast of the 
island to an elevation of approxiaately 60 feet above HSL. Coaaon 
species are Cordia rickseckeri, Pluaeria ~. Zanthoxylua aonophyllua, 
Jaquinia arborea, and C&esalpinia divercens. The pipe orl&ft cactus, 
Cepbalocereus royenii, is a coaaon associate. A list of species 
identified in this vecetation type is found in Table 3-6. 

The structure of the dry coastal forest is characterized by an open 
understory and a dense overstory canopy. The heipt of the canopy is 

approxi .. tely 20 to 25 feet. 
Leucana woodland and Leucana thicket are found on approxt .. tely 48 

acres (15%) and S acres (2%), respectively. These vecetation types are 
found in areas tba t have been, and in sou cases continue to be, 

disturbed by clearina activities, pri .. rily in the north-central and 
south~t portions of Pineros (see Pt,ure 3-4). 
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The predominant species in these areas is Leucana leucocephala., 
which is an indicator of disturbance (Dansereau and Buell 1966). 
Leucana thickets are found priaarily in areas that are continuina to be 
disturbed, such as the s .. ll armor range. The vegetation is coaprised 
alaost exclusively of dense growt~s of 1· leucocephala, which has rrown 
to a height of approxiaetely 5 to 7 feet. 

Leucana woodlands are found in the areas that were cleared in the 

early 1940s. ~· leucocephala is the aost abundant species in these 
areas. Common associates include Albizia procera, Bursera si.aruba, 
Maytenus cyaosa, and Acacia far .. siana. The thorn scrub Randia aculeata 
is co .. on in the shrub layer. Table 3-7 lists species and relative 
abundance within Leucana woodlands. 

The canopy, doainated by 1· leucocephala, ranges in heirht fro• 20 

to 25 feet. Bursera si .. ruba and ~· Cf!Osa are apparently berinninr to 
overtop ~· leucocephala, which, at 25 feet, is reachinr its upper liait 

of growth (Little and Vadsworth 1964) •. The structure of the Leu~ana 
woodland is characterized by a aoderately dense to dense growth 
throushout the understory and canopy. 

The aanrrove forests are co•posed of all, or a coabination of, red 
.. ngrove (Rhizophora !!nfle), white mangrove <L&cuncularia rac .. osa), 
black aanrrove (Avicennia aerainans), and button aanrrove (Conocarpus 

erectus). The rreateat expanse of anrrove is located in the southwut 
quarter of Pinero• Island. Additional areas of aangrove are located 
around the two brackish lagoons in the northeast section of the island. 
Mangroves, which cover 83 acres (28%) of Pineros, are discussed in 
detail in Section 3.5.2. 

The vine-thicket v .. etation-type consists of pteviously disturbed 
areas where saplinrs and woody vines predoainate, contributinr to a 
dense "junrle" coaaunity. Vine-thicket-type veretation is found on 
approxiaately 12 acres (4%) of Pineros, priaarily in the southeastern 
portion of the island. Coalton aaplina and shrub species include 
Schaefferia frutescens, Casearia decandra, Leucana leucocephala, and 
Pavonia fruticosa. Abundant vines include Merri .. a guinquefolia and 
Galactia striata. The thorn scrub Randia aculeata is also common. 
Plant species found in the vine thickets are listed in Table 3-8. 
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The structure of the vine-thicket vegetation-type is characterized 
by vary dense understory and canopy density to an average canopy hai1ht 
of 25 to 30 feet. Vines are present froa the 1round to the canopy. 

Beach strand and beach scrub veretation covers approxiaataly 16 
acres (5%) of Pineros Island. This vegetation type is found, to varying 
extents, wherever a sand beach fringe exists around the island. It is 
not found on the southeast coast, where red aan1roves face the sea, and 
at various points around Pineros where rocky headlands aeet the sea. 

The doainant species in the beach strand association are seaside 
uhoe (Thespesia populnea), sea arape (Coccoloba uvifera), and bu·tton 
aanarove (Conocarpu! erectus). Cactus, especially prickly pear (Opuetia 
rubescens) and pipe or1an (Cephalocereus royenii), are coaaon associates 
on the dry, east-facing shoreline. Other coaaon species include sea 
purslane (Sessuviua portulacastrua), beach 110rniq 1lory (Ipoaoea 
pescapne), and sea lavender (Millotonia fD!phalodes) (see Table 3-9). 

Cocopala (Cocos nucifera) plantation covers approxiaately 0.95 acre - . 
(<1%) of Pineros and is located entirely in a siqle pocket along the 
western portion of the north coast. Cocopala doainates the shrub, 
sapling, and overstory layers. The canopy is dense and reaches a hei1ht 
of 30 to 40 . feet. The UDders tory is aodera tely open. This area vas 
likely planted vith cocopalas by huaans at soae tiae during its history 
to serve as a food source and has since perpetuated through natural 
reproduction. 

eabua •• reno 
Only three V81etation types are found on Cabesa de Perroa prairie, 

open woodland, and beach strand. The distribution of these cover-types 
is shovn in Pigura 3-4, and the abundance of each is listed in Table 
3-4. 

Prairie is found on approxiaately 23 acres (78%) of Cabesa de 
Perro. v.,etation is coaprised of dense grasses to a hei1ht of 1.5 
aeters. 

Beach strand is found on approxiaately 2 acres (6%) of Cabesa de 
Perro. It is auch less extensive on Cabasa de Perro than on Pineros, 
however, because auch of Cabesa de Perro is surrounded by rocky shorn 
and headlands. 
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The species coaposition of the beach strand coaaunity is-siailar to 
that described for Pineros Island. Several species were found in the 
beach strand of C&beza de Perro that were not found on Pineros. These 
include caribbean sedJe (£yperus linaularis) and barrel cactus 
(Piabristylis spadicea), both of which vere relatively co.-on. 

Open woodland is found on approxiaately 3 acres (8%) of Cabeza de 
Perro. Its distribution is liaited to the leevard-facinc slopes on the 
vest side of the island. Species found within the open woodland include 
Leucana leucocephala, Bursera siaaruba, canine xylocarpa, and Maytenus 
cyaosa. 

3.5.2 Nan~roves 

In an effort to evaluate the potential iapacts of naval traininc 
activities on the aan,rove resources of Pineros Island, a 
reconnaissance-level field investigation vas conducted froa January 16 

throUJb 18, 1989. Specific tasks durinc the investigation includeda 

o Deteraination of aancrove distribution, species 
coaposition, and sonationJ 

o Identification of associated plant coaaunities1 

o Qualitative evaluation of overall condition and viaorJ 

o Identification of past areas of disturbance• 

o usessaent of natural forcu controllinc and influencinc 
the condition of the aancroves; 

o Identification of wildlife species, vith special ea~is 
on the endancered yeliov-sbouldered blackbird (AI!lalus 
xantbOIIUS) and waterfowl. 

Hanarove forests are iaportant syst... in ter.. of priaary 
production, support of a detrital food veb, and fish and wildlife 
habitat. All of Pinero• and Cabeza de Perro islands are identified as 
yellow-shouldered blackbird feedina and nestiDI areas (USPVS 1983). 
More recently (1988), the USPVS has identified the aancroves of Pineros 
Island as an iaportant nocturnal roostinc area for the yellow-shouldered 
blackbird. 
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The aansrove resources of Pineros are concentrated in three dis­
crete lasoonal co•plexes, desisnated as Lasoons 1, 2, and 3 (Pisure 
3-5). The areal extent of each do•inant aansrove species, by physio­
gnoaic forest type and for each lasoon coaplex, is presented in Table 

3-10. Generally, each system features an open-water laroon surrounded 

by a red aanarove (lhlzophora •ansle) frinre forest set within a larrer 
basin forest do•inated by black aanrroves (Avicennia cer•lnans). This 
basin forest senerally abuts the terrestrial lowland forest that doa­
inates the island's veretative cover, or it rrades into a coaplex 
asseablare characterized as a beach ridre (back beach)/buttonvood scrub 
co .. unity. Do•inant .. •bers of the latter co .. unity include buttonwood 

(Conocarpus erectus), searrape (Coccoloba uvifera), and joewood 

(Jacguinla arborea), as well as decuabent halophytic succulents typified 

by sea purslane (Seluviua portulacastrua), and beach creeper (Ernodia 
littoralis), and erect salt-tolerant srasses includinr seashore dropseed 
(Sporobolis vircinicua) and hurricanesrass (Pl•bristylis spathacea. 
Vhite •anrroves (L!cuncularia raceaosa) are also present in this co•­
aunity, as well as in other aangrove forest typesJ however, no extensive 
stands of larre white aanrrove trees were encountered durlnr this 

survey. Buttonwood vas typically encountered at the seaward edre of the 
beach rldre co .. unities where they exist a~ound the island. 

The •ost extensive aanrrove syste• on Pineros Island is the Lasoon 
1 co•plex and associated red aangrove frlnre forest located in the 
southwestern quadrant of the island (Pirure 3-5). The open water area 
of Lagoon 1 is approxi .. tely 5 acres and contains approxi .. tely 0.5 acre 

of searrass--excluslvely vldfeon rrass, Ruepia .. ~itt .. -- located to 
the north of the central red aangrove island. The 5-acre laroon is 
surrounded by a 7 .47-acre laroonal fringe of red aangroves with canopy 
heirht to approxt .. tely 20 .. ters. Prop root structures of these 
aangroves are froa 3 to 5 .. ters above the water surface, and their 
di ... ters at breast height (DBB) are up to 25 ca. Seedlinr recruitaent 
vas exclusively red aanrrove and aost abundant toward the landward ads• 
of the red aanrrove laroon frinre. 

To the north and east of Laroon 1, the red aanrrove frinre under­
roes a rapid tr&D8itlon into a 30-.. ter-vide zone of black aanrroves and 
then terrestrial lowland forest in response to rapid elevation increase. 
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Table 3-10 

PINER)$ ISLAND, AREAL CALCULATION OF MANGROVE 
FORESTS AtG ASSOCIATED CCMUfiTIES 

Total 
L-1* L-2 L-3 (acres) 

WATERSHED 47.14 41.12 4.57 92.83 
MANGROVE: 
Rhlehora 

Fringe fo,...t 40.29 40.29 
Lagoonal Fringe 7,47 1,04 ...!&!.!. 

TOTAL '7.76 1.04 48.80 

Avlcennla 

B .. an Fo .... t 26.17 3.32 29.49 
Lagoonal Fringe 1,04 ....1di 

TOTAL 26.17 3.32 1.04 30.53 

Conoc:areu 

Button"'Od Scrub 4.15 4.15 
Buttonwood F~ - .Y.!. 9.d.!. -

TOTAL 4.15 0.21 4.36 

Mangrove Fo .... t Total 78.08 4.36 1.25 83.69 

LMOON: 
Open *ter 4.48 1.90 0.62 7.50 
Rueel• •rltl• · o.,... 0.60 0.60 

MANBROVE + LMOCII TOTAL 83.06 6.86 1,87 91.79 
lftelwntl 1261 l2J 1<11 (291 

BEACH RIDGE: 

hac~ 3.32 3.32 
Rldg wood Scrub 3,12 :s.12 
RI41G.,.,.,oowooct 0.83 o.83 
Rl~e/Mhcecl for.t 3,74 :S.74 
luonwoodlleech Ridge '·" 1.45 4.98 
INch ..Y!. .!& !d.!. ~ 

8uc:h Ridge Total 16.00 2.49 1.66 20,15 

MN«iAAYE LAGOON, + 
BEACH Rl&i TOTAL 99.06 9.:S5 3.53 111.94 

tlt.-1 • Lagoon 1; L•2 • Lagoon 2; L-3 • Lagoon 3 
... rcent .... shown are beHd on tohl aree of Plneros lsl ... ch 

... field-verified ..-tl•te;not • .., on photo1nterpretatlon. 
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To the west and southeast of La;oon 1 is an expansive basin forest 

doMinated by black aanrroves, with canopy height to 15 •eters and DBR of 
50 ca. Central portions of this basin forest are coapletely covered by 
a mat of black aanrrove pneuaatophores. Sliahtly higher elevations 
within this forest are do•inated by a lush cover of saltwort (!!!!! 
mariti .. ). This basin forest is separated fro• an extensive red .an­
rrove fringing forest to the southwest by a coaplex asse•blase of 
buttonwood scrub/beach rtdae co .. unity species. This type of habitat 
has been considered extr ... ly i•portant to the yellow-shouldered black­
bird for foraae and nesting area (Post and Vlley 1976, in Furniss 1983). 

The fringing forest on the southwest corner of the island 
represents the laraest single .anarove resource on the island. This 
forest is approxlaately 40 acres in size and represents a nearly 
.anospecific stand of red aangroves. Canopy height is approxt .. tely 8 

to 10 aeters near the vest edge and decreases abruptly to 5 aeters 
approxiaately 100 .. tars to the east of. the western border. Tree 
density increases and becoaes iapenetrable toward the center of this 
forest. 

Laroon 1 receives upland runoff froa a contributing watershed to 
the north and east. The watershed area is 47 acres, approxlaately half 
of. the size of the aangrove coaplex receiving area (Figure 3-6). Iapor­
tant factors influencing the Laroon 1 coaplex are water quality and 

quantity received fro• the upland watershed, and tidal inundation •. No 

distinct tidal connection (i.e., a ditch or creek) occurs between Lasoon 
1 and the surrounding sea. 

The hydrodynaalcs of the Laroon 1 coaplex are extreaely interest­
ina. The beach ri~e/buttonvood scrub coaaunlty exists at an apparently 
hiaher elevation than the basin forest surroundinr Laroon 1 and the red 
aanrrove frtnrinr forest to the southwest. The bera of coarser arain 
sediaents supporttnr the beach ridae/buttonvood scrub coaaunity effec­
tively isolates the Laroon 1 coaplex fro• direct dally tidal inundation. 
Reaular exchanre of water .. y occur in the or1anic substrates of each 
forest and below the surface of the beach rid1e bera. This bera is 

probably overtopped durin~ stora events and sprinr tides, althou,h this 
vas not observed. 
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The ori1in of this beach rid1e bera is also of interest. Tbe 
coarse aaterial of which it is co•posed has apparently been transported 
thoulh the aaagrove forest fro• an erosional headland at the south cen­
tral portion of the island by extre.e stora events (hurricanes). This 
type of system and transport of aaterial throush mansrove forests have 
been docu.ented by Jenninss and Coventry (1973) and Voodroffe (1982, 
1983). 

If these forces continue to act upon the lasoon coaplex, it is 
possible that, throush further deposition of aaterial, Lasoon 1 could 
beco•e less frequently inundated with saltwater. ·This could lead to 
ehanses in the plant co .. unities. Furthermore, lon1shore transport to 
the west from the erosional headland could eventually lead to the isola­
tion or ephe .. ral inundation of the open water contained within the 
southwest frin,ins forest, resultins in a new 181oon si•ilar in con­
firuration to Lasoon 2. 

Application of the understandins of these natural forces actiDI on 
the island .. Y allow deteraination of historical shorelines. It is 
possible that the historical shortlines of the southwest portion of the 
island approxi .. ted the location of the existins five-foot topoJraphic 
contour interval and extended north and east of the current Lasoon 1 

co•plex. Further investi1ations would be necessary to substantiate 
this. 

Qualitatively evaluated, the relative health and v11or of the 
aansrove coaplaxes &8sociated with Lasoon 1 are excellent. The only 
evidence of huaan disturbance encountered W&8 the presence of s .. 11 
parachutes used to slow the descent of flares, and a small foot trail 
north and ... t of the J.acoon. 

The Laloon 2 coaplex is a classic example of an e.._ral 181oon. 
The natural tidal connection to the sea is open only periodically, 
usually in response to stora events. Durin, 110st of the year, the 
natural tidal channel is closed by accumulation of sand derived fro• 
lonsshore movements. Durin, extre .. ly hilh tides, wind-delivered waves, 
or lar1e amounts of rainfall, the accumulation of driven sand 1a:w&8hed 
from the tidal connection (poP-off) and free exc:hule occurs. As con­
ditions quiesce, sand is &~&in accumulated and the tidal channel is 
closed. 
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This cycle is the most important natural pheno..non influencins the 
condition of Lagoon 2. It is important to note that structures erected 
on the sand in the natural tidal connection (pop-off) are likely to be 

lost during storm events. More important to the condition of the lagoon 

is the fact that erection of permanent structures (i.e., foundations) or 
hardening of shorelines in this area may interrupt the cyclic exchange 
of water necessary to promote a healthy lagoon. Plaee•ent of such 
structures in this area should be discouraged. It should be noted that 

during the field investi~&tion, several non-permanent structures (ply­
wood hooches) were seen in this area. Vhile this· type of structure is 

unlikely to interfere with tidal exchange, they .. y be lost to the sea 

or carried into the laroon interior, neither of which would be a desir­
able alternative. 

The open water area of Lagoon 2 is approxi .. tely 2.5 acres, of 
which 0.6 acre of bottom is covered by a dense growth of vidaeon graas. 
This lagoon is surrounded by a one-acre. fringe forest doainated by red 
mangroves. These trees are approxiaately 10 meters tall and have DBBs 
to 25 em. Several large white aanaroves surrounding the laaoon margin 
have developed adventitious root structures to 30 ca above the existing 
water level. A 3.3-aere basin forest surrounds the red aansrove fringe. 
The basin forest is doainated by black mangroves 8 to 10 aeters tall, 
with DBBs to 45 em. The south and southeastern extent of this basin 
forest and adjacent upland ecotone exhibited the greatest extent of 
human disturbance. Many larce black aangroves displayed a high level of 
damage, apparently from chronic small-ar .. fire. Several large, dead 
red mangroves were present along the lagoon aargin in this vicinity. 
However, no apparent cause of aortality vas i--.diately discernible, and 
no recent daaace to the red mangrove forest vas obvious. 

Lagoon 2 is an extre .. ly productive laroon. The expansive seaarass 
beds within the laaoon provide a lush refuge for juvenile fishes and 
foraae area for ducks. A duck nest was discovered i..ediately east of 
the tidal pop-off to the laroon. Nests with e11s, possibly those of the 
white-cheeked pintail <!!!! bahaaensis), were located in a dense stand 
of Sporobolis virginicus. The large watershed area, 41.12 acres, in 
comparison with the relatively small size of the lagoonal complex re­
ceiving body, 9.35 acres, also enhances the productivity of the syst ... 
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Lagoon 3 has an open water area of 0.62 acre. No submerged vege­

tation exists in this lagoon. Dead tree stumps in the center of the 

lagoon indicate that this lagoon is probably the result of a drowned 
basin forest, as does the dominance of black mangroves in the fringe 
community of approximately one acre. A natural tidal pop-off exists 
through the beach berm to the east, but apparently it has not been 
active in a lona tiae due to the thick growth of seagrape and halophytic 
succulents growing at excessive elevation. The absence of coarse, unv•­

getated sand suggests that seawater exchange occurs less frequently than 

at Lagoon 2 and only during extreme storm events (aajor hurricanes). 

The botto• sediaents of the open water lagoon are high in clays and 
terrigenous in origin. The watershed (4.57 acres) is only sliahtly 
larger than the lagoonal coaplex receiving body. The soils are 
extreaely erosive and located on steep slopes. A ditch, apparently 

aanaade, is located on the western side of the lagoon and .. y have 

provided so•e historical tidal connection. However, the seaward extent 

of this ditch has been blocked by a coral rubble beach bera (raapart) 

and is also inundated only during large storms. This ditch vas the only 
evidence of huaan disturbance in the Lagoon 3 area. 

The red aangrove fringe forests and black aangrove basin forests on 
Pineros Island vera the v.,etation types aost severely iapacted by 

Hurricane Hugo. The unstable nature of the tidal svaap soils found in 
these areas allowed a large proportion of the aangroves to be uprooted 

by the heavy winds. The lar1er individual trees vera either snapped at 

about 20 feet or felled entirely. These forests have also been slower 

to recov~r than the upland forests. Considerably fever new shoots and 
leaves have foraed since the hurricane than are evident in the upland 
vegetation coaaunities. 

Of the three lagoons on Pineros, the red aancroves of Laloon 1 

experienced the aost destruction. The coaparatively ... 11 aancrove 
forest areas of lagoons 2 and 3 vere not disturbed as auch as tbe red 

aangroves on the southwest portion of the island. Vhile the ~rove 

forests and salinas in this area were the aost heavily used wildlife 

habitat during the first three quarterly surveys, no wildlife vas 
observed on Laloon 1 or in the surrounding forests and salinas during 
the Dece•ber survey. The water of Lacoon 1 had turned red in color, 
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likely as a result of tannins leaching into the water fro• dead red. 
mangrove roots and ste... These tannins have the potential to cause 
large-scale die-offs of the saall food organisms found in the water and 
sediaents of Lacoon 1, resulting in the abandonment of this lagoon by 
bird species which feed on these organisms. Lagoons 2 and 3 were both 

being used by waterfowl and wading birds durinc the Deceaber survey. 

Hurricane Hugo did not destroy any of the beras isolating the 
Pineros Island lagoons fro• the ocean, and each reaains hydrololie&lly 
intact. This will perait the lagoons to revert to their previous 
condition within several years (Villella 1989). 

3.5.3 '!breateaed and "'da ... red Species 
Specific veg•tation surveys were conducted on Pineros and Cabeza de 

Perro islands to docuaent the occurrence and distribution of rare plant 
species. Three plant species that are categorized as species of special 
concern by the Puerto Rico Natural Baril&~& Pro1raa vera listed as 
occurring on Pinerosa Haytenus Cf!Osa, Malphisia linearis (Stinging­
bush) and Ziziphus risnonii. 

Haytenus Cl!OSa is widely distributed on Pineros Island within the 
upland forest, dry coastal forest, and in the Leucana-aixed woodland. 
It is especially abumlant on the aut-facing slope of the highest hill 
on Pineros and in forested are .. of the northwest portion of Pineros. 

Zidphus dponU and Halphiria lineads were not located on either 
Pineros or Cabeza de Perro islands during the quarterly field surveys. 

3. 6 VILDLin .JtiSCQICIS 

This section describes existing wildlife species coaposition and 
abundance and existing and potential habitat suitability. lnforaation 
w .. coapiled froa published and unpublished literature, interviews with 
knowledreable experts, and froa field surveys. Field survey work con­
centrated on threatened, endangered, and rare species. 

Field surveys vera desirned to census wildlife species o( concern 
during by phases of their breeding and wintering s ... ons. The priaary 
objectives of the wildlife surveys vera toa 

o Deteraine the location, type, and extent of habitat used by 
the yellow-shouldered blackbird, a specieS OD the USPVS 
Threatened and lndanrered Species list1 
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o Deteraine the extent of waterfowl use of the three brackish 
lasoons on Pineros Island. In particular, deteraine the 
extent of use by the white-cheeked pintail and the ruddy 
duck, both of which are candidate species for listin~ on 
the USPVS Threatened and Bnd&n~ered Species list; 

o Deter•ine if either the Vir1in Islands tree boa or the 
Puerto Rican boa exist on either Pineros or cabeza de Perro 
Island; and 

o Evaluate the suitability of beaches on Pineros Island as 
turtle nestinc habitat. 

In addition to these objectives, surveys were also conducted to 
identify bird, ..... 1, and reptile species present on the two islands. 
Four one-weak surveys were coapleted durin1 1989. Table 3-11 lists the 
dates of the wildlife surveys and the specific species surveyed. 

Specific .. thode used to survey the various species of wildlife are 
described in the appropriate subsections that follow for each species or 
species 1roup. 

The destruction and alteration of habitat by Hurricane Huco has 

caused drastic chances in the wildlife co .. unity of Pineros Island. The 
diversity and abundance of birds on the island has decreased 
draaatically. ·Many species for•erly co.-on to Pineros were absent 
durinc the Decaber survey, and only a few 'individuals of the reuininc 
species vera observed. The nuaber of both 1round and tree lizards also 

declined, but not as draaatically as did the nuaber of birds. The 
absence of a variety of bird species and low density of birds is likely 
only a teaporary effect of the hurricane. Vecetation is quickly 
revertinc to its previous condition, and the proxl•ity of the Puerto 
aican .. tnland will facilitate rapid recolonization by bird species. 
Because the islands are expected to revert to pre-hurricane conditione 
within several years, the wildlife co .. unities of the islands are 
described in the follovina sections as they existed prior to Hurricane 
au,o. 

3.6.1 Geaeral Vildlife Distribution 
Because of the history of naval use, there is little existina 

inforaation on the 1eneral diversity and relative abundance of wildlife 
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Table 3-11 

WILDLIFE SURVEYS COtOJCTED Dtlt UG EACH IB QUARTERLY SURVEY 
FCR ENY I RON4ENTAL ASSESSMENT 

Januel"'f April June 
Activity 11 - 20 3 - 7 5 - 9 

Yellow-shouldered Blackbll"d X 
Roosting Sui"Veys 

Yellow-shouldered Blackbird X X 
Breed I ng Sui"Veys 

Waterfowl Sui"Veys In X X 
Lagoons • Wintering 

Waterfowl Sui"Veys In X X 
Lagoons • BI"Md I ng 

ao. Sui"Veys 

Turtle Nutfng Beach X 
Sultabl I tty 

General Songbl rei Censuses X X X 

Shorebird c.n,us X X 

Gen.ral Su!"Veys of Rept II• X X X 
and MaMals 

Key a 

X • Conducted 
- • Not conducted 
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4- 8 

X 

X 

X 

X 

X 
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species found on Pineros and Cabeza de Perro islands. No specific field 
surveys were conducted for species that were not rare, threatened, or 
endangered. However, observations of. any wildlife species encountered 

on the islands during the 4.5 weeks of fieldwork in 1989 were recorded 

(see Figure 3-3). Birds and reptiles were censused during the specific 

surveys completed for the yellow-shouldered blackbird, waterfowl, and 
vegetation. Information recorded included location, habitat, activity, 
and general abundance. Species abundance is discussed relatively in 
text as follows in decreasina magnitudes of abundances very abundant, 
abundant, co .. on, unco .. on, or very unco .. on. 

3.6.1.1 Birds 

Birds are the most abundant and diverse group of vertebrates on 

both Pineros and Cabeza de Perro islands. Approximately thirty-eicht 
species of birds were recorded on or around the islands during field 
surveys, all of which were recorded on 'ineros and only six of which 
were sighted on Cabeza de Perro. The birds can be categorized into 

broad associations based on general habitat preferences: seabirds, 

wading birds, shorebirds, waterfowl, raptors, non-passerine terrestrial 

birds, and passerines. A list of bird species found on Pineros and 

Cabeza de Perro islands, the habitat in which they were found, and date 
on which they were observed is found in Table 3-12. 

The habitat type that supported the greatest diversity and abun­
dance of birds was the aanarove-lagoon system, which included brackish 
lagoons, aangrove forest, and salinas. This habitat, which was not 

found on Cabesa de Perro, supported 20 of the 38 species of birds 
observed on Pineros Island. Upland forest habita·t supported the second 
greatest diversity of birds; 11 species were found here. The aost 
depauperate habitat type vas the coastal dry forest on Pineros, which 
supported only one species. 

SeabirD 

Five species of seabirds were observed on or within 100 yards of 
Pineros and Cabesa de Perro islands, including the brown pelican, brown 

booby, ..,nificent fricatebird, and the coaaon and roseate terns. These 
birds utilize the rocky shores, cliffs, the sea-faring edge of the 
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Table :J.-12 

BIAD SPECIES CJBSERVm DURIIG 1989 FIEI.IMR< ON 
PINEAOS Nl) CMEZA DE fiEIN ISLNGS 

BreediRJ caJ 
or 

Bini Specl• Is lend* Hebltet** WlnteriRJ (W) 

S.blnls 

Iron peiiCM CPei!JC!!!• IICCidefttells) P,C RI,M a 
c-a. t ..... est .. ttlnelo• p p a 
........ twn , ... .,.. fpwllll) p p a 
..... boollr '.!!!!. 1..:1111!! .. ) P,C p a 
llegftlflc..t frl .... eblnl <F,.,...e Wftlflcens) P,C p a 

Wedlna Birds 

8rwt egr.t (CIIalrodl• .!!.!!!!.) p Bl,BS B 
........ bl• ...... '.!a!! ........ , p BL,BS a 
Loulslene WOil UWC!!!!!! tricolor) p BL,BS a 
er- ...,_ Cllutorlct. strl!!us) p BL a 
Yellow-cnMMed nltlat lteron (NvctlftiPI vlolecee) p BL a 

Slaof-.blnls 

Spotted ..U,Iper CActltls aculerle) p BS,BL w 
er..ter ,ellowlegs C!!:!.!!l!. •l..ol-=e) p BL,BS w 
lleck-.ec:Md stilt CHI-tC!!W -lcen•) p 8L a 
....., tu,..stone (A,....,..a lllt!!J,...) p as " S.lpal..ted plcwer CO.aredrl• .. lpelut•) p as " ....... plwer ceur.~r~ .. •11!0!!18) p BS,BL 8 
11Mr1Cift orst•CitciMr (11(1 ....... llllltas) p Rl w 

Dete Obsened 

..... April June Dec. 
12-17 3-7 5-9 4-8 

X X X X 
X 
X 
X X X X 
X X X X 

X X X X 
X X X 
X X X X 
X X X 

X 

X X 
X X X 
X X X X 
X 
X X 
X X X 

X X 



Table l-12 CCont.J 

Bin Specl• 
••••• tt.blt.t• 

tillite •••• ,,.,.,,~---···) p Bl 
........... teal '!!!!. di8COI"al p Bl 
Welt , .. , ... lstl ... .._. ca-lracye ....,._, p BL 
PI~ n• ...... CM I ... P!!IIC!f!l p BL 
c- ........................ , p Bl 
,_.lc-. _.. Cf!.!!!! _.,_.., p BL 

81,_ of Pr!r 

...... ll8llk C!a!:5!!, C!!!!PI p UF 
w Red-felled '** C!!!!! J-lc.~slsl p UF I .,.. Osprey ................. , p p 
c.n 

IeitH kl ... l ... C!r••xle .!!51!!.J p BL .............. _.,,. 
--

......... ,I lied •• teif•• .. ,$) P.c UF.P 
•ate-wl .... •• a..~.-\lltlitlce) p s.RI 
Z..ld! •• czc!l .. .K!UI P.c s.RI 
•tt.-c:r•_. pl.- CColp leuooc•ll•tel p s.M 
Alrtlll- ..ted .._,.._.,., COrtllort!V!C• crlsbtus) p ... s 
1....-t~t,.... .. cwttt cswa·oot• .,..,.,eMS, p w.Lw 

, ....... 
,_..,,...,.. .. ......_. OW ... fllscetus) P.c UF.vt.LW.~ 

...., kt.pan n 1 ....... ••••oeastsl P.c s.UF.BS 
Yela. ..-ltlw CO.drolce l!!!c!!I•J p s.LW.w 
.__...,t ceo.r• ••••1•1 p LW.UF 

Breeding CBJ 
or 

WI nterl ng CWJ 

8 

" 8 
8 
8 
8 

" B 

" " 
8 
8 
8 
B 
8 
8 

8 
8 
8 
8 

..... 
12-17 

X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

o.te Observed 

~· 

X 

X 
X 

X 

X 
X 
X 

X 
X 

X 
X 
X 
X 

June 
5-9 

X 

X 
X 

X 

X 
X 
X 
X 
X 
X 

X 
X 
X 

Dec. 
4-8 

X 

X 

X 

X 

X 

X 
X 
X 
X 

I 
\ 



Table 3-12 CCont,) 

Bird Specl• 

P....-r ... Ccont,) 

P•l• warbler Co.Mrote ••••J 
Cepe Mllf .. rbter CDIMrolce tlarlu) 
... ,., ... ..tertii,... , .. , .... .t'tclt Ia) 
C.rl..._ Et ... t• C!l.!!!!P. !!!j'h•lca) 
8t!Ck-tececl gnssqult C~ btoolor) 

w 
1 *lslench P • Plneros. C • Cebeze de Perro .,. 
en •~~Key 1o lttbltats: 

Rl • Rocky Intertidal 
M • Mangrove 
P • Pei811C Cweters within 100 yards of th• Islands) 
BL • Brackish legooM 
BS • IMcll end beech strand 
lF • Up' lllld forwt 
P • Prelrl• 
S • Saline 
LW • Leuc:ene wood lend 
YT • VIne thicket 

lslw• lttbltat• 

p as 
p s 
p BL.BS 
p s 
p UF.LN 

Date Observed 

Br-eedtng CBJ 
or ...... Aprtl June Dec. 

W t nterl ng CW) 12-17 3-7 5-9 4-8 

w X 
w X 

w X X 
8 X X 
8 X 



.ansrove swaap, and the saall cay south of Pineroa, La Pinerita. Mona 

of these species were observed breedin1 duri"- the quarterly field 
surveys. 

Brown pelicans were the 110st conspicuous and abundant seabird on 

Pineros and C&beza de Perro. They were co .. only observed roostinc on 

the southeast-facinc cliff on C&beza de Perro and in .ancroves on the 
southeast edae of Pineros. They were also observed feedinc, aost 
co.-only in the vicinity of their pri .. ry rooatina aras. These ar ... 
correspond to the 110st cala, leeward waters found around the islands. 

The other four seabirds--the brown booby, th• ..,nificant fri~&te­
bird, co .. on tern, and roseate tern--were all unco-.on and infrequently 
observed. Vhan they were observed, they were typically feeding on the 
leeward waters of Pineros and C&beza de Perro and occasionally were seen 

roostina on La Pinerita. 

Vadiq Birds 

Vadina birds were found priaarily in the brackish l.,oon habitats 
on Pinero• Island. Pour species were found in l.,oons--creat ecret, 
creat blue heron, Louisiana heron~ and creen heron--all of which were 
co.-on on Lacoona 1 and 2. Additionally, one pair of yellow-crowned 
nicht herons vera observed in a low-lyin, wooded area alona the northern 
coast of Pineros. Althouch no nests were located, Louisiana and creen 
herons were observed daily durina the field surveys that corresponded to 
their breedina sasons (April and June). It h probable that both 
species of heron nut on Pinero• Island. Berou ca.aonly nut in both 
swaaps and upland habitat in the caribbean. Por uuple, heron 
rookariea were located in aanarove forests on Vieques (B & B 1986). 

Sbonltins 

Shorebirds inhabit three habitats on Pinero• and Cabesa de !erro 
islands& bracldah J.qoons, beach, and rocky intertidal. The •Jority 
of the seven species of shorebirds found on the islands are winter 
ai1rants. Shorebirds that used the sand beaches, includiaa the aeai­
palaated and Vilson's plovers, ruddy turnstonea, and spotted sandpipers, 
were seen on all beaches around Pineroa. Of these species, s .. t~ 
palaated and Vilson'a plovers were aoderately abundant and ruddy 
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turnstones and spotted sandpipers were co.aon. These speci .. were 80St 
often seen during the January and Dece~ber field surveys, which 
corresponded with winter migration of these species. Only the Wilson's 

plover is a potential nesting species on Pineros (Philibosian and Ynteaa 

1977). 
Species of shorebirds that utilized the brackish lagoons included 

the black-necked stilt, greater yellowlegs, and spotted sandpiper. 
During the first three surveys, each of these species was observed on 
each of the three lagoons in increasing nuabers that corresponded to the 
size of the lasoon. Black-necked stilts were verY abundant, whereas the 
other two species were coaaon. The stilts are co .. on nesters on 
mudflats near lagoons (Raffaele 1983). A hatchling stilt vas found on 
Lagoon 2 during the June survey. The yellovlegs and sandpipers are 
aigrants. Black-necked stilts and greater yellowlegs were observed 
during the Dece•ber survey on both lagoons 2 and 3. 

In addition to these species, Amer~can oystercatchers were observed 
roosting in rocky intertidal habitats on Pineros Island. Oystercatchers 

were very unco .. on, although they·are a potential nesting species. 

Vaterfovl and lliacellaneou8 Svi..taa Btru 
Waterfowl were observed using all three brackish lagoons on Pineros 

Island, except during the final quarterly survey, when no birds were 
observed on Lagoon 1. Species of waterfowl observed included the white­
cheeked pintail, blue-winged teal, and the Vest Indies whistling duck. 
Other svi .. ing birds observed in lagoons were caa.on gallinules, pied­

billed grebes, and Aaerican coots. All of these birds were associated 
with open water habitat in the lagoons. 

During the January field survey, which corresponded to winter 
migration, waterfowl were •ost co.-on on Lagoon 2, the perennial north­
east lagoon. Up to 20 blue-winged teal and 30 white-cheeked pintails 
were observed feeding in this lagoon at one tt... Corresponding daily 
censuses coapleted at the three lagoons indicated that 40 to 50 white­
cheeked pintails, 20 to 25 blue-winged teal, 4 to 6 pied-billed grebes, 
4 to 5 co .. on gallinules, 2 to 3 A-.rican coots, and 2 Vest Indian 
whistling ducks were using the brackish lagoons at any one tiae. The 
Vest Indian whistling duck vas observed on Lagoon 1, the southeast 
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lasoon. The white~cheeked pintail and the Vest Indian whistlin, duck 
are both candidates for federal and/or Co.aonwealth protected status and 
are discussed further in Section 3.6.2. 

Durin, the April and June censuses, waterfowl were aost abundant on 
Lasoon 1. OVer 50 white-cheeked pintails were observed at one tiae on 
this lasoon. Vater levels were lower on Lacoon 2, and Lasoon 3, the 
epheaeral northeast l&~oon, was 85% dry. No blue-win1ed teal or Vest 
Indian vhiatlina duet. were observed durin, these censuses. 
Approxiaately the s ... nuaber of American coots and co .. on sallinules 

were seen durin, these censuses as durin, the January census. 
Vhite-cheeked pintaila were the only waterfowl observed durin, the 

Deceaber survey. Betveen six and ei1ht individuals were seen on lasoons 
2 and 3 daily. 

lap tors 
Three species of raptora were observed on Pineros Island& the red­

tailed hawk, aarsh havlt, and osprey. The aarsh hawk and osprey are both 

ai1ratory birds; the aarsh hawk is a rare winter visitor, whereas the 
osprey is a co.-on winter visitor (Raffaele 1983). Both were observed 
duriq January. 

A pair of red-tailed hawks were observed soarina over the western 
portion of Pineros, and a sinal• hawk vas observed roostina in a tree in 

an upland forest portion of Pineros. Si1htin1a occurred durin, the 

April and June surveys. A red-tailed havlt vas also observed soarina 
over Pineros durin, the Decaber survey. lled-tailed havlts are c.-n 
residents in wooded areas of Puerto llico (llaffaele 1983). 

A kinafisher vaa observed daily on Laaoon 2 and once on Laaoon 3 
durin, the Deceaber survey. Kin,fishers co.-only winter in this r.,ion 
but breed in aore northem cliaatu. 

LaDcl lirds 

Land birds include non-passerine land birds and passerin• birds, 
i.e., sonabirds. Sixteen species of land birds were observed on Pinero• 
Island, 13 of which are potential nestin1 species and three of which 
were winter aisranta. lased on this, bird species diversity vas 
relatively lov coapared to nearby aainland Puerto llico or on HAVSTA 
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Roosevelt Roads (Pace and Vega 1989). Three species of land birds were 

observed on Cabeza de Perro, where habitat structure and diversity are 

both low due to the dominant prairie vegetation type. 

Bird species that were abundant on Pineros Island included pearly­

eyed thrashers, yellow warblers, Caribbean elaenias, and bananaquits. 

All of these species are permanent residents, and all can be considered 

habitat generalists. Pearly-eyed thrashers were very abundant in all 
habitats except m&n~rove, salina, and beach. Bananaquits were abundant 

in the fringe or ecotone area between lowland areas, which included 

salina and aangrove, and upland areas, which included upland forest and 

leucana woodland. The yellow warbler and Caribbean elaenia were very 

abundant in the salina. Gray kingbirds were co .. on and found in coastal 

forests and beach strand vegetation. Black-faced grassquits were 
unco .. on and found in upland forest and coastal forests. Pal• warblers 

and Louisiana waterthrush were also uncommon, and were found near the 

ground a.ong low ve1etation which bordered the ocean or lasoons. 

Three species of doves were found on Pineros. Vhite-crowned 

pigeons and Zenaida doves were comaon in aangrove and salina habitats. 

A zenaida dove was observed along a rocky shore as well. The white­

crowned pigeon is listed by USFVS as a candidate for federal listing as 
rare, threatened, or endangered. 

The white-winged dove was co .. on in salina habitat and coastal 

areas on Pineros. Two nests of this species were discovered in arid 

scrub vegetation behind rocky intertidal coastland. Antillean crested 

hu .. ingbirds and 1reen-throated caribs were both co .. on in upland 

forest, leucana woodland, and salina habitats. 
Only three speci .. of land birds were found on Cabeza de Perro. 

Pearly-eyed thrashers and gray kingbirds were present only in the s .. 11 

pockets of woodland found on the island's western portion. s-ooth­

billed ants were evidently co .. on on Cabeza de Perro. The 1rassy 
habitat with scattered trees and bushes on Cabeza de Perro is hi1hly 
suitable habitat for the ants. 

Generally, the habitat on Pineros with the lowest bird abundance 
and diversity was the dry coastal forest on the eastern portion of the 
island, where only pearly-eyed thrashers were found. Songbirds were 
.ost abundant overall in the ecotone between salina, aansrove, and 

upland habitats on the western portion of Pineros. 
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3.6.1.2 ~ls 
Endemic mamaals are generally either poorly represented or absent 

from Pineros and Cabeza de Perro islands. The geographic isolation of 
Puerto Rico and its associated islands at a geologic period prior to the 

evolutionary diversification of mamaals prevented them from becoaing 
established as a dominant wildlife fora (Briggs 1964). Although not 
observed during field surveys, bats have reportedly been observed by 

SPBCVAR personnel near subterranean bunkers in the upland areas. 

The only confirmed species of aamsal on Pineros Island is the rat, 
an introduced species. Qualitative observations indicate that rats are 
very abundant on Pineros but absent from Cabeza de Perro. Rats 1reatly 
influence the abundance of other species of wildlife because they prey 

on birds and bird nests and reptile eg1s and compete with the• for the 

s .. e food iteas. 

3.6.1.3 Reptiles aad Aapbibiana 
The most common 1roup of reptiles observed on Pineros and Cabeza de 

Perro islands was lizards. Ground lizards were co .. on in all upland 
habitats on Pinero& Island and in the tall grass of Cabeza de Perro 
Islartd. eo .. on species of ground lizards .identified on Pineros were 

Aaeiva !!!!!• Sphaerodactylus saiceae, !· nichols! townsendi, and !• 
aacrolepis. According to Rivero (1978), the variety of s. aacrolepis 

found on Pineros is a subspecies, !· aacrolepis stibarus, that occurs 
only on Pineros Island. Of these four species, Aaeiva exsul was the 
.ast abundant ground lizard on Pinero& and the only species positively 
identified on Cabeza de Perro. 

Two species of tree lizards were identified on Pinero& Island. 
These were Anolis stratulus and Anolis cristatellus. These species of 
tree lizards were found in all habitats on Pineros. However, they were 
especially abundant in salina and vine-thicket habitats. Anoles were 
rare in the open woodlands of Cabeza de Perro Island. 

Two species of snakes, both federally endangered, potentially exist 
on Pineroa and Cabeza de Perro islands. The Virgin Islands boa 
(Epicrates aonensia granti) is potentially found on Cabeza de Perro, 
whereas the Puerto Rican boa (Epicrates inornatus) is potentially found 
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on Pineros Island (Tolson 1988). Both species utilize dense shrub 
thickets and vine tangles; therefore, the vine thickets located in the 
eastern portion of Pineros are the most suitable habitat. Surveys for 
these species conducted during the Deceaber field studies provided no 
evidence that either species is found on Pineros and C&beza de Perro 
islands (see Section 3.6.2.3). 

Sea turtles are discussed in Section 3.4.3.1. 

3.6.2 !breat_.. ad Bndanpred Speciu 
This section analyzu the results of field studies, published 

literature, and interviews with researchers to describe the status of 
rare wildlife species on Pineros and C&beza de Perro islands. This 
section concentrates on terrestrial wildlife. Bare aarine wildlife, 
includins sea turtles and aanatees, are addressed under Marine Resources 
in Section 3.4.3. A list of threatened and end&ftlered species found or 
postulated to exist on Pineros is provided in Table 3-13. 

3.6.2.1 Yellov-abauldered llacltbird 
A pri .. ry objective of this assessaent vas to deteraine the extent 

of the population aDd habitat us.e of yellow-shouldered blackbirds 
(Agelaius xantb~) on Pineros and C&beza ~e Perro islands. In con­
sultation with yellov-sboulder~ blackbird researcher Dr. J .... Vila, of 
the usrvs, a surve.y plan vas desiped to census yellow-shouldered black­
birds at various ti .. s of the year that corresponded with breedinc and 
non-breedina activities. Pour one-week surveys were coapleted, one each 
in January, April, June, and Dec•ber 1989. Nocturnal roostins surveys 
were conducted during January and Deceaber to deteraine if and where on 
the islands the blackbirds roosted and to deteraine if shiny cowbirds 
(Molothrus bonariensis) and Antillean aradtles roosted in association 
with the blackbirds. BOost surveys were conducted by stationing 
observers either on the shore of Pineros near the western aanaro~e 
frinae habitat or in a rubber raft in the ehannel between the western 
shore of Pinero• and Puerto Rico. Censuses were conducted between 1600 
and 1900 hours. These techniques vu-e based on those s~es ted . by 

blackbird researcher J ... s Viley (1988) and Fernando Nunez (1989). 
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Table 3-13 

RR, naEATEHED, IIG EIIWGERID SPECIES fOUtl) Cit POSTULATm 10 BE ON 
PINERO$ ltiJ CMEZA DE PERRO I SLNI)S 

Status• 

Spec: I• , ..... I ec-an ... ltll lsl•d** Pw.enc:e tbt• 

-
!!a!. 
••te-ch_._. platall c c p Confii"Md eo..on In 'brecklsh lagoons 
..._. pellcaa E E P,C Confii"Md Uua lsi.O for feeding • roosting 
W.t ladlen tlhlstllng duck c c p ConflnMd One pal r obMrved 
~duck c c - Postulated NoM observed 
Roaeate tern T T 0 Confll"'led Single bird feeding 
Yeltw•s .. •ldenld blecldtlnt · E E - Postulated NoM obMI'Ved 
""ltrcrwned plgeo~~ c c p Confll"'led ec..on In .-grov• and Mllna 

R!ptll• 
• 

ar..... .. turtle T T P,O Confll"'led ObMnred durl ng underwater survey 
.....,.Ill .. turtle E E P,O Postulated Rathbun .!t. .!!· 
L.at......._.. .. turtle E E P,O Postulated Rathbun .!t. .!!.· 
l.oJI•rbeed .. turtle T T P,O Postulated Rathbun .!!:. .!!.· 
.-..no Rl cen boll E E C,P Postulated Mane obHrved 
Yl'll• lslends ,,... boa E - p Postulated NciH obHrved 

--·· ...., ........ at. E E 0 Confll"'led Rathbun .!!:. .!!.· 

IC • Cendldete for llstl~h,.....•ed or end~ered lists; E • enciMgerecl; T • threatened. 
•• • Plneros lslend; C • de Perro lslend; • Oceanic 



In addition to roosting surveys, censuses were conducted durins the 
April and June field surveys that corresponded with the breeding season 
of the yellow-shouldered blackbird. Daily censuses of songbird activity 
were conducted between dawn and 1200 hours. Observers listened for song 
and watched for display activities, nest building, or feeding activity. 

Recordings of the songs and calls of the yellow-shouldered blackbird 

were obtained fro• the Cornell University Laboratory of Ornithology. 

Censuses vera concentrated in the habitat most likely to support the 
blackbirds (i.e., red .ansrove fringe forests, salinas, the brackish 
lagoons, and the upland/lowland ecotone). However, all portions of 
Pinaros and C.beza de Perro islands were systeaatically covered during 
censuses. 

· The result of· the field surveys was that no evidence of yellow­

shouldered blackbird activity was observed during either roostins or 

breeding censuses. An analysis of trends in the blackbird's population 
is presented below to evaluate their absence fro• the islands. 

The yellow-shouldered blackbird, end .. ic to Puerto Rico and Mona 
Island, vas both co .. on and widespread in Puerto Rico until the 1940s, 
after which time there is no information available on its abundance in 
the r&~ion until· the 1970s (Post and Viley 1976). In 1976, only about 

2,400 individuals reaained contentrated in three population cantersa 

coastal southwest Puerto Rico (about 2,000 individuals), Mona Island 
(about 200 individuals), and the •ost eastern coast of Puerto Rico at 
NAVSTA Roosevelt Roads (about 200 individuals) (Post and Vilay 1976). 
The yellow-shouldered blackbird's population has declined drastically 
since that ti•e and currently nuabers lass than 500 individuals (USFVS 
1988). The •ost seriously depleted population is. that at NAVSTA 
Roosevelt Roads, which experienced a 98% decline fro• 200 individuals in 
1976 to only 2 known nesting pairs in 1986 (Vilay, !! al. 1988). This 
population is currently estiaated to nuaber so .. vhere around 20 
individuals (Collazo 1989); however, a survey conducted by usrvs of the 
d...,a to the aancrove forests of HAVSTA Roosevelt Roads follovins 
Hurricane Hu,o found only two individuals on the base (Villella 1989). 

The yellow-shouldered blackbird vas listed as federally endansered 
in 1976, and critical habitat vas established by usrvs. It is also 
listed as andansered and is prote~ted by the eo .. onvealth of Puerto 
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Rico. The critical habitat of this species includes the entire NAVSTA 
Roosevelt Roads, ineludinl all of Pineros Island. In 1980, the US Navy 
eaae to an acree .. nt with the USFVS to restrict naval activities on 
portions of the station known to be nestins or feedins habitat and 
eliminated consultation with USPVS about activities in areas which would 

not impact the blackbirds. In this a1reement, both Pineros and Cabeza 
de Perro islands were designated as known nestin1 or feedins habitat 
(USFVS 1988). 

The breedina season of the blackbird 1enerally extends fro• March 
to Au,ust (USFVS 1988). Nests are usually located in close proxiaity to 
one another, and both open and cavity nests have been found in a variety 

of habitat types. These include aansrove pannes and salinas, offshore 
mangrove cays, dense black man1rove forests, deciduous trees in lowland 
pastures, ornaaental trees in suburban areas, coconut and royal pala 
plantations, coastal cliffs, cactus scrub, and water-surrounded rocks 
(USFVS 1983). Of these habitats, mancrpve forests are by far the aost 
commonly used (Post and Viley 1976). Nestins activities at NAVSTA 
Roosevelt Roads were limited-to the dense black aansrove stands on the 
base until 1987, when royal palm trees near the Auto Hobby Shop were 
used as a nesting site (Post and Viley 1976; Nunez 1989). 

Yellow-shouldered blackbirds will travel lone distances froa their 
nestin1 and roosting sites to feed in deciduous trees in lowland 
pastures. They will occasionally feed in man1rove forests and on ~he 
1round as well. 

A variety of factors are responsible for the decline of the yellow-
· shouldered blackbird. The conversion of aixed cropland to su,arcane 
production has reduced feedins habitat; severe reductions in aanarove 
forest acreace in Puerto Rico have reduced nesting habitat; introduced 
pests such as the rat and aonsoose prey on YOUftiJ the pearly-eyed 
thrasher preys on eass and youns and steals nest aaterials of the 
blackbirds; and fovl pox disease infects a significant fraction of the 
population (Post and Viley 1976). Bovever, the sinsle aost iaportant 
factor in the deaise of the species is the rapid increase and expansion 
of a brood parasite, the shiny cowbird (Holothrus bonariensis) (Viley 
1983). The shiny cowbird appeared in Puerto Rico in the 1950s and has 
seriously affected the native blackbirds, which have not evolved 
defenses &~ainst brood parasites (Post and Viley 1977). 
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Althou1h Pineros and Cabeza de Perro islands were included in the 
area desi,nftted as known feedin1 and nestin1 habitat in the 1980 aaree­
aent between the US Navy and usrvs, evidence sug1ests that Pineros and 
Cabeza de Perro have not recently been used by the yellow-shouldered 

blackbird. Nestin1 activity has never been documented on either island 

(Viley 1989). Durina Post and Viley's studies in the 1970s and early 

1980s, the western aanarove and laaoon area of Pineros Island was used 
as a nocturnal roostin1 site. Blackbirds re,ularly traveled to the 

island on daily feedina forays durina this tiae (Viley 1989). However, 
blackbirds have not been observed usin1 Pineros or Cabeza de Perro 
islands for roostina or feedina since 1984 (Viley 1989; Nunez 1989). 
Since that tiae, there have been no reports of blackbirds on the island 
(Viley 1989; Nunez 1989; Callazo 1989). 

Althouah habitat exists on Pineros Island that is suitable for both 

nestina and roostina, there are an abundance of pearly-eyed thrashers 
and rats on Pineros, both of which prey. on the ea~s and youna of the 
blackbirds. No shiny cowbirds have been observed to date; therefore, 

nest parasitisa is not belie~ed to be a contributina necative factor. 
The presence of suitable habitat in a preserved state under Navy control 
on Pineros aaintains the potential for blackbirds to colonize or 

recolonize Pineros should populations in eastern Puerto Rico recover. 

3.6.2.2 Vaterfovl 

Species of waterfowl were censused by conductin1 daily 1round 

inspections of the three brackish laaoons durina all four saaplina 

.periods. The surveys conducted in January and Deceaber corresponded to 
•i1ration periods, whereas the April and June surveys corresponded to 

the breedina season of waterfowl. 
Protected species of waterfowl observed on Plneros Island include 

the white-cheeked pintail and the Vest Indian whistlina duck. The ruddy 
duck, which is conaidered threatened by the co..onwealth, waa not 
observed, althou,h USPVS considers habitat on NAVSTA Roosevelt Roads to 
be suitable for it (Pace and Ve1a 1989). The USPVS considers the 
brackish laaoona on Pineros to be priaary waterfowl feedina areaa (Pace 
and Ve1a 1989). Obaervations durina field surveys supported this 
contention. The seaarass auppia aaritiaa, a priae waterfowl food, vas 
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abundant on lagoons 1 and 2. Figure 3-3 shows the iaportant waterfowl 
concentration areas. 

Vhite-cheeked pintails were the most co.-on species of vatecfovl 

observed on Pineros; up to 50 were observed at one tiae on Latoon 1. 
Feeding vas observed on all three lasoons durin~ January and April 
surveys, and aatins behavior was observed durin, the April survey. A 
potential pintail nest vas located during January on a grassy knoll 
adjacent to Laroon 2, near beach strand vegetation on the north coast of 
Pineros. Bdvard Rodriguez, a waterfowl biologist with the Puerto Rico 
Department of Natural Resource (DNR), indicated that the habitat 
description, nest formation, and egg characteristics were siailar to 
those reported elsewhere for the pintail (Rodriguez 1989). Pintails are 
known to feed on Vieques and CUlebra islands, but nests have recently 
been located only on Puerto Rico; Pineros has not been censused 
(Rodriguez 1989). Pintails were also coaaonly observed on lagoons 1 and 
2 during the June census. Two pair of pintail& were regularly observed 
on Lagoon 1, while one pair was consistently observed on Lafoon 2. No 

chicks were observed on either l&~oon in June. Six to eight pintail& 
were observed feeding in lagoons 2 and 3 daily durins the Deceaber 
survey. 

A pair of Vest Indian whistlina ducks were observed on Lagoon 1 
during the January surveys. The brackish lagoons are suitable habitats 
for this species; hoveve~, no nests have been located on NAVSTA 
Roosevelt Roads (Pace and Vega 1989). 

3.6.2.3 Boaa 

A priaary objective of the Deceaber field studies vas to conduct 
surveys to deteraine the presence or absence of boas on Pineros and 
C&beza de Perro islands. Tvo species of boas, both listed as endancered 
b.y usrvs, potentially occur on the islandsa the Puerto Rican boa 
(Bpicrates inornatus) and the Virgin Islands boa (Bpicrates aon!Dsis 
cranti) (Tolson 1988b). The Puerto Rican boa is found aainly in the 
forested liaestone hills of Puerto Rico but has also been recorded on 

Tortola and Culebra islands (Rivero 1978; USPVS 1987; Tolson 1989). The 
range of tbe Virgin Islands boa extends fro• La Cordillera eastward 
through the Virgin Islands (Tolson 1988a). The historical range of this 
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species includes nearly the entire Puerto Rico Bankl however, tbe boa 11 
apparently absent from Puerto Rico and the other lar1e ialanda on the 
bank at present (Tolson 1988a). 

Both boas are nocturnal, arboreal predators that feed •lnly on 
lizards, but birds and saall ....als will be taken when available. The 
preferred habitat conalata of shrubby or foreated areas with a hilh 
decree of v.,etational continuity (i.e., an interlocking of brancbea in 
the canopy). By day, the boas seek refu,e under rocks or debris at 

around level, in old loosened teraite nests, or in coconut or pala 
axils. 

The lar1est ain,le factor in the decline of boa8 in the Caribbean 
is the destruction of habitat. The widespread deforeatation in the 
re1ion has eliainated auch of the native foreats that once aerved aa boa 

habitat. In addition, the oil in the fat of boaa vaa once hllhly valued 

as aedicine, and huntina pressure by huaans vaa hilh prior to their 

protection. The introduction of exotic ...... ls to the Caribbean, 
especially the rat, baa also iapacted boa populations. Rats aay prey 
directly on boa ears and young an~ also coapete for food it ... with 
boas. A lar1e rat population that. is unchecked by ..... lien predators 
(aon,oose, house cat) will 1•nerally preclude the presence of boa8 in an 
area (Tolaon 1988a). 

The survey aetboda uaed to search for boaa on Pineros and C&besa de 
Perro islands were developed in conaultation with Dr. Peter Tolaon, 
curator of aaphibiana and reptiles for the Toledo Zoolo1ical Society. 
The survey technique• eaployed included both nocturnal aurve.ya for 
actively _foracin, boaa and daylilht inspection• of likely ar ... of 
refu,e such as teraite aeata, p.l• axile, and rock or debria piles. 
Obaervations on the denaity of anoles, the boaa' aain prey it .. , were 
alao taken durin, the aurveya. The effects of Hurricane BQ~o on Pinero• 
and Cabesa de Perro do not prohibit the findin, of boaa on theae ialands 
if they were preaent before the hurricane. Boa populationa on other 
ialands hit by Buao vera not sipificantly reduced in nuaber, and bou 

are actually aore ... ily obaerved at nilht where the hurricane baa 

reduced the nuaber of l .. vaa and branchea in the canopy (Tolaon 1989). 
Boa habitat ia abundant on Pineros; however, the lara• unchecked 

rat population aay preclude the preaence of boaa on that leland (Tolson 
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1988b). The habitat aost suitable for boas is the 12 acres of vine­
thicket vegetation on the southeastern portion of the island, but all 
shrubby and forested areas could potentially support boas. A nocturnal 
survey was conducted that concentrated on the vine-thicket vegetation 
type, with lesser areas of upland forest, dry coastal forest, and aixed 

Leucana woodland also surveyed. These nocturnal surveys, as well as the 

daylight surveys conducted on the island, showed no evidence of the 

presence of boas on Pineros. 
The amount of boa habitat on cabeza de Perro is small and consists 

of 3 acres of open woodland vegetation found on the west side of the 
island. The habitat present is fragaented, consisting of four stands of 

forest ranging in size fro• 0.5 to 1.5 acre and separated by 50 to 200 
feet of rocky shore. The density of Anolis spp. in these woodlands is 
relatively low coapared to the forests of Pineros. However, given that 

the vegetational continuity of the forest stands present is fairly high 
and rats are apparently absent fro• the. island, the presence of boas is 
possible. According to a local fisheraan, there were boas on Cabeza de 
Perro 20 to 30 years ago, before the Navy took control of the island 
(Tolson 1989). Discussions with Navy personnel have indicated that no 
boas have been seen on Cabeza de Perro or Pineros within the past 
decade. Daylight surveys of likely habitat were conducted on Cabesa de 

Perro to deteraine the presence or absence of boas. These surveys 

concentrated on the piles of rubble associated with several old Vorld 
Var II structures found on the island, as there were very few other 
places for the snakes to escape the sun and these rubble piles presented 
excellent cover. Neither boas nor any evidence of boa activity (i.e., 
shed skins) vas observed during these surveys. 

In su ... ry, although adequate boa habitat is present on both 
Pinero• and Cabeza de Perro islands, no evidence of boa activity vas 

found on either island. Boas were likely killed whenever encountered by 
huaans during the early occupation of these islands b.Y the British and 
the Navy, long before boas were protected. Boas would be quic~ly 
extirpated fro• Cabeza de Perro under such conditions due to the ... 11 
aaount of habitat available. Pineros supports a •uch larger aaount of 
boa habitat, but pressure fro• huaans and the introduction of rats to 
this island could extirpate a population of boas here as well. The 
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extirpation of boas fro• saall Caribbean islands siailar to Pineros and 
Cabeza de Perro has been widespread in the past century, and boas are 
nov absent fro• far aore islands than they are resident (Tolson 1988a). 

3.6.2.4 Seabi~ 

The priaary seabird of interest is the brown pelican, which is 
listed as endancered both federally and by the coaaonvealth. Pelieana 
were co .. only seen roostinc on the southeast coasts of both Pineros and 
Cabeza de Perro islands and feedins off the southeast shore of both 
islands. 

Collazo and llaas (1986) reported that pelicans did not nest on 
Pineros or Cabeza de Perro islands, althoush suitable habitat is 
present. Brown pelicans vill nest in coastal forests, aanrroves, lov 
shrubs, or 1round vqetation (Collazo and Klaas 1986), all of vbieh are 
found on both islands. The nearest confiraed nestin, area is found on 
Cayo Conejo off Vieques Island (Pace and Vqa 1989). Pineros and Cabeza 
de Perro islands vera not listed by Collazo and Klaas (1986) as 

·iaportant feedin, or roostin1 habitats; however, it vas obvious froa the 
surveys that pelicans do co .. only feed and roost on the islands. Pi,ure 
3-3 shows iaportant feedin, and rooltine areas for pelicans on Piner01 
and Cabesa de Perro i1lands. 

3. 7 LARD USB 

3.7.1 Bxbt .. U... aDd IllproY-.nts 

All a ruult of the ... un, of July 15, 1987 betveen usrvs and the 
Navy, six land use zones vera delineated on Pineros and C&beza de Perro 
islands. Various restrictions were placed on the types of trainina 
activities peraitted vithin these land use sonesa types of ...unition 
or deaolltlons that could be usedJ tiae of year in vhieh activities 
could take place a and/or the nuaber of trainiDI sessions per year. 
The1e land use sonu, u per the Navy/USPVS qreeMDt, are sbovn in 
Pi,ure 1-3. 

Zone 1 corresponda to open water sones in vhieh underwater deao­
lition trainiftl is peraitted. Zone 1 areas include areas off beaches on 
the northeast and southeast 1hore of Pineros and an area north ... t of 
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cabeza de Perro. Activities peraitted in this zone are underwater deao­
lition training, such as detonation of limpet mines and plastic explo­
sives; saall boat training; and dive training. No coral blasting is 
permitted, and only 15 training sessions aay take place per year. 

Zone 2 areas can be used for small-arms firing and standard 
ailitary d .. olitions. These areas include the small-ar.s firing range 
in the southeast portion of Pineros and upland areas in the vicinity of 
the Vorld Var II bunkers. Standard ailitary deaolitions, including 
detonation of clayaore aines and plastic explosives, pyrotechnics (saoke 
grenades and pop flares), and saall-arms training, are peraitted in Zone 
2. Saall-ar .. training utilizes the following shell sizesr 7.62 .. , 

5.56 .. ~ 9 .. , .38 caliber, and .45 caliber. This area is restricted to 

15 training sessions per year, with no seasonal restrictions. 
Zone 3 areas are designated as caaping areas. Pour eaaping areas 

are located along the shores of Pineros, and one is located directly 
east of Lagoon 1. The aajor c .. ping area is the bivouac site located in 
the central portion of the north shore of Pineros. Classrooa sessions 
are held there during each two-week training session. 

Zone 4 areas are desianated for patrolling on foot. Zone 4 is 
located in the southwestern portion of Pineros, south of Lagoon 1. 
Saall-aras firing is peraitted within this.area, but its use is 
restricted to two training sessions per year between Noveaber and 
February. 

Zone 5 areas are off-liaits to training. These areas encoapass the 
three brackish lagoons and adjacent aangrove vegetation and the red 
aangrove forest located on the southwest coast of Pineros. 

Zone 6 areas are desilft&ted for saall-aras firing. These areas 
cover the old road loop in the north-central portion of Pineros. Zone 6 
areas are essentially coabat trails where saall-aras firing is peraitted 
with no seasonal restrictions. 

Various iaproveaents have been iapl..ented on Pineros Island to 
enhance its use as a naval training facility. These include relatively 
recent iaprov .. ents in addition to historical iaproveaents that reaain 
useful. Figure 3-7 shows these iaproveaents. Iaprov ... nts include the 
saall-aras firins area and stor.,e facility in the southeast portion of 
Pineros. The storage facility is a lockable plywood structure used to 
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store paper taraets and aaintenance equipment. The shootina ranae is an 
area approxt.ately 25 •eters by 75 •et•rs that is periodically cleared 
by .anual .. thods to aaintain brush below 1 aeter in heiaht. 

Additional iaproveaents are the bivouac site and helicopter landina 
zone on the north-central coast of Pineros. The bivouac site consists 
of about 20 sleepin, platforms constructed froa, and in, trees. This 
site is used as a base for classroom activities durin, the two-week 
trainina sessions. The helicopter landina area is a cleared area 
approxiaately 25 •eters in diaaeter. 

A series of co•bat trails runs throuahout the central and south­
eastern portion of Pineros. These trails follow priaarily overarovn, 
unpaved roads that were constructed durina Vorld Var II. These trails 
are'used for realistic junale trainina that incorporates stationary and 
aovina taraet fi,ures. An additional existina i•prove .. nt is concrete 
bunkers that r ... tn fro• Vorld Var II. Approxiaately 20 of these 
structures exist in various staaes of d.,eneration. 

Lastly, 24 wernina sians are in place around the shores of Pinero• 
Island that warn of live explosives. Th .. e stans are used to deter 
trespassina by civilians. 

3.7.2 Pire o.n.-r 
Pire danaer is aasuaed to be a risk froa the use of various types 

of de•olition and ordnance exploded durin, trainina activiti .. on 
Pineros and Cabeza de Perro islands. Ordnance used that poses a 
potential fire hasard includes pyrotechnics,· such as pop flar .. and 
s•oke 1renades, and deaolition ordnance, such as plastic explosives and 
clayaore aines. 

Based on field surveys that covered the aajority of both islands, 
evidence of ... 11-scale fire d ..... vas observed where lit pop flares 
had fallen to the around. The areatest risk of fire occurs alone the 
saall-aras coabat trail vbere slash and fallen trunks fro• bullet­
daaaaed trees are abundant. 

The larae aaounts of forest litter and fallen trees caused by 
Hurricane Bu,o represent a sisnificant fire hazard. The arid cliaate of 
Pineros drt .. such debris quickly so that it is easily isnitable. 
Special caution should be taken in the near future to avoid startina any 
fires due to the dancer that they aay spread to the entire island. 
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3.7.3 Unexploded Ordnance 
The danser froa unexploded ordnance on Pineros and Cabeza de Perro 

islands is •ini .. l because explosive, dud-producina ordnance, such as 
1renades, are utilized durina trainina activities only in specific 
under1round bunker areas. 

Several types of unexploded ordnance were encountered durina field 
surveys. An unexploded s.oke 1renade and a piece of plastic explosive 
were encountered. 

3.7.4 Litter aad Debris 
The .. jority of litter and debris that exists on Pineros and Cabeza 

de Perro islands consists of sea-carried debris that have washed up on 
the shore and adjacent upland habitat. This type of debris is e~peci­

ally prevalent on the northeastern and eastern shores of both islands, 
which face the prevailiDI currents and ~inds. 

Litter and deb~is attributable to naval use of the islands is less 
prevalent. Litter consists pri.arily of spent ... 11-ar .. shell casina• 
alona co•bat trails and pop flare casinas and parachutes in trees and on 
the sround on Pinero1. No other ordnance-related debris vas observed. 
So .. debris is also as1ociated with material and structures that 
r ... ined after Vorld Var II. This consists of old drainaae pipes, 
unidentifiable pieces of .. tal, and cru.bled structures of bunkers. 

3.8 CUL'I'UIAL DSOUICIS 

3.8.1 IDtroductioa 
This section presents infor .. tion about cultural resources on 

Pineros and Cabesa de Perro i11ands. A cultural re1ource reconnaissance 
survey v .. conducted b.J B • B for tbe naval trainiac facilities on tbe 
tvo islands. 'l'he suney included a sensitivity assessiMDt for both 
Pinero• and Cabe8e de Perro islanda and a walkover field reconnai1sance 
of selected portiou of the islands. The walkover of Pineros wu 
conducted durinc the January 1989 quarterly survey, and the walkover of 
Cabesa de Perro vas conducted durinc the DecHber 1989 quarterly 1urvey. 

The cultural ruource suney for Pineros and Cabese de Perro 
islands vas conducted in accordance vitb the National Historic 
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Preservation Act of 1966, Executive Order 11593, and the Archaeoloaical 
and Historic Preservation Act of 1974. The procedures outlined in Title 
36, Chapter VII, Part 800 of the Code of Federal !gulatiou have been 

used as a guideline for the investigation. 

Survey eleaents included1 

o Identification of all previously recorded cultural 
resources in the vicinity of the project area; 

o Review and analysis of available infor .. tion on prehistoric 
and historic developaent in the area; 

o Develop.ent of a sensitivity assess .. nt of the project 
areas (see Appendix B); 

o Developaent and iaplementation of an appropriate on-1round 
survey vbich would (a) test the hypotheses proaul.aated in 
the sensitivity assess.ant and (b) locate unrecorded 
prehistoric or historic sites in the islands. 

3.8.2 Seaaitivit.J Asses..-nt 
Backlround research for _this project included a review of recent 

cultural resource reports and aanaa .. ent plans developed for various 
naval facilities in the Caribbean, includinc NAVSTA Roosevelt Roads, 
Vieques Naval a.servation, and the AFVTF. Sources which were consulted 
for this research are listed in Appendix B, Cultural Resource 
Sensitivity Assess .. nt of Isla Pineros and Cabeza de Perro, Puerto Rico 
(B & B 1988). In addition, the State Historic Preservation Office 
(SBPO) in San Juan reported that there were no recorded sites, National 

.Reaister or otherwise, located on either Pineros or Cabeza de Perro 
islands (Sackett 1989). 

The Navy's CUltural Resource Hanaaa..nt Plan for Naval facilities 
on Roosevelt loadsJ Viequea and CUlebra, Puerto RicOJ and the Vir1in 
Islands (I & I 1985) presents 1eneral expectations about the ranee of 
archaeolo1ical site characteristics for the various cultural periods 
that existed in that area of the Caribbean. Appendix B su.arizes the 
aansa...at plan and offers expectations about the location of unrecorded 
cultural resources which aiaht be found on Pineroa and Cabesa de Perro 
islands. 

Briefly, the sensitivity aasessaent indicated that Pineroa and 
Cabeza de Perro had aoderate potentials for the location of unrecorded 
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prehistoric sites. The factors contributing to this particular 

assessment were the presence of coastal habitat zones (e.g., lagoons and 
mangroves), proximity to coastline, and habitable soil types. These 
environmental features were similar to those found to have been 
sensitive for the presence of cultural resources on the larger islands. 

However, the.sensitivity of these areas on Pineros and C&beza de Perro 
islands was mitigated by the small size of these areas and the adjacent 
resource zones. Areas with low prehistoric archaeological potential on 
Pineros Island were those containing severe slopes, mangrove swamps, and 

lagoons (although rocky cliff faces held the possibility of containin1 
petroglyphs). Cabeza de Perro exhibited a much lower sensitivity than 

Pineros. Althou1h some of the off-shore resources may have been 

exploitable from sites on the smaller island, the slopes, lack of 
surface water, and small size of C&beza de Perro would have precluded 

most intensive prehistoric activities. The proximity of Cabeza de Perro 

to Pineros suggests that Pineros could have provided more suitable 

encampment locations for 1roups using areas on Cabeza de Perro for 

resource extraction, although groups may have traveled from the mainland , 
without camping on either small island. 

The sensitivity assess•ent hypothesized that, while the number of 

sites found on either island would be extremely low, the islands could 

contain a substantial diversity of prehistoric site types (including 

petro1lyphs); that a majority of the prehistoric sites would be eer .. ic 

Age sites; and that the prehistoric sites would be located primarily in 

areas with greatest access to marine, reef, and terrestrial (lowland) 
.resources (e.g., Pineros' east and north shores). Similarly, historic 
use of the islands vas not expected to be extensive because of their 
small size and hilliness (see Appendix B), although the presence of so•e 
•ilitary and/or civilian structures was thousht to be possible. 

Data re1arding the historic •ilitary and, to a lesser extent, 
civilian use of Pineros Island became available after the co•pletion of 
the January field investi1ations. The source of the information came 
primarily from u.s. Navy (USN) aerial pboto1raphs, topo1raphic training 
maps, and informants (e.,., various Navy personnel). To a lar1e de1ree, 
so•• of the infor .. tion had already been verified durin1 the January 

cultural resource field investigations; this is discussed below. 
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3.8.3 Walkover Reconnaissance Sur.ey 
In the sensitivity assessaent, Pineros Island vas separated into 

three ujor types of landforus hills, coastal lowlands, and Udal 
sv .. ps, with several s .. ller divisions within each of these. Based on 
the results of the assess.ent, a field survey strateiY vas developed 

which included surface exaaination and liaited subsurface testiDI 
(trowel probes) of selected areas of the islands. The liaited recon­

naissance survey of Pineros Island vas conducted so that at least a 
suple of each .. jor environaental zone vas inspected. Pipre 3-8 
indicates the areas of the island that were walked over and inspected. 

The field survey of Cabeza de Perro Island included a coaplete 
surface ex .. ination as well as liaited subsurface testins on the flat 
knoll tops and saddles between the knoll tops. Pipre 3-8 indicates the 
locations of subsurface testinc on the island. In addition, a 
photo1raphic record vas taken to illustrate the extent of slopes oYer 
the bland. 

3.8.3.1 BetbodolQ11 
The density of the V81atation on Pineros Island precluded usina the 

technique of valkiDI parallel transects tbroucb saaple sectors in order 
to locate unrecorded sites, as vas done for previous Navy arcbaeoloaical 

surveys in that part of the caribbean. In 1eneral, the walkover survey 

vas conducted by utililiDI nov-over1rovn roadways or never Navy SIAL 
trainins paths, which, while still bilbly v.,etated, were aore open (see 
PiJUres 3-7 and 3-8). Vbere such trails were not available or accessi­
ble, ar ... contalnlns a •~vhat open understory vare walked tbrouch. 
Open beaches and coastlines vere used for ace .. • into adjacent wooded 
lowland areas (see Pipre 3-8). lxtr ... ly st•p slopes, lqooas, and 
aansrove svups vera not specifically surveyeda however, sOM lands 
surroundinc or adjacent to thea vere walked over vbere huaan activiti .. 
would not have been prevented by the unfavorable conditions (see Pipre 
3-8). 

Toposraphic contours vera the deteraintns factor for the 
MtbodoloiY used on Cebeaa de Perro Island. The entire island vas 
visually inspected durtns the walkover. Shovel testins, however, vas 

3-67 



't' 
1: 

KEY: 

.___..,.. . ..---

4 

0 r2 

0 
~=-- Surwev ....._. • ....,.. 1 Flndtpot • Extltlnl R.tlo TOWif lal M....-

- 1M11 Midden COif Llmhsl • MliUry AuiM e lhcMI Test L l.aloon 

4> 
---- _/ 

30 

"', .. ,,..---.. .......... 
,- ' 

Cabeza de Perro ,. . ...... 

0 ,1 .2 53. .1 ~ ~ILUIHTitH 

ICALE .f MILE . ----- ---

8 Tunnel Figure 3-8 :==.. CULTURAL RESOURCES LOCATED ON PIREROS AND CABEZA DE PERRO ISLANDS 
DURING RECONNAISSANCE SURVEY 



li•ited to the areas that bad slopes of less than 15% (see Pisure 3~8). 
Rock outcroppinas alona the shores were ex .. ined for evidence of 
petroalyphs. 

Because of the li•ited nature of these reconnaissance surveys, a 
no-collection strateaY vas e•ployed, and no site aaps were drawn. Liaht 
veaetation coverina the around (e.a., vines, branches, and leaves) vas 
cleared with trowels in selected locations alona survey routes on 
Pineros Island and on C&beza de Perro Island, where shovel tests were 
also conducted. Potential prehistoric resources were flaaled and .. rked 

on USN .. PSJ re .. ins of historic •ilitary structures were not fl&lled• 

Cliff faces were exaained for evidence of petro1lyphs not only by the 

archaeolo1ical survey te.. but by the environ.ental crew as they 

1athered data throUihout the island. 

3.8.4 SUrvwr a..ults 
The li•ited reconnaissance survey located an~ identified three 

types of cultural resources: a sparse shell •idden, a prehistoric flake 

find, and the r ... ins of a historic Vorld Var II •ilitary c~plex. 

Pi,ure 3-8 shows the locations of these resources. 
The walkover reconnaissance survey verified that certain areas of 

Pineros Island had low archaeolo1ical potential. In addition to steep 
slopes, aanarove sw.-ps, and laaoons, the field investi~&tions identi­
fied other factors that contributed to a decrease in archaeolo1~cal 

sensitivity for the location of intact prehistoric stt... Upon inspec­

tion, it vas apparent that •uch of the island had been subjected to a 

variety of construction-related disturbances, .oat of thea of a ranre 
sufficient enouah to obliterate any prehistoric arctiaeoloaical sites 
that .. y have been located there. The disturbed areas were distributed 
across .oat of the island and aenerally correspond to the location of 
the •ilitary ruins indicated in Piaure 3-8. 

Si•ilarly, C&beaa de Perro Island exhibited low archaeolo1ical 
potential duriftl the walkover reconnaissance survey. In addition to the 

steep slopes throu,bout the island and its inaccessibility by water 
(except on very cat. days), •ilitary construction disturbances (evident 
in three •llltary ruins) have contributed to a decrease in 
archaeoloaical sensitivity. Althou1h subsurface testiftl was conducted 
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in the most probable areas in which prehistoric archaeolo1ical sites aay 
have been located, no cultural •aterial was found. The areas tested 
were relatively close to the •ilitary ruins and could have been 
disturbed enoush to obliterate any possible evidence of prehistoric use. 
Figure 3-8 indicates the location of the shovel tests as well as the 

military ruins. 
The .. jority of construction-related disturbances discovered durin1 

the walkovers were the result of military occupation on the islands dur­
in, Vorld Var II. The reaains of bunkers, batteries, barracks, road­
ways, and drainaae syst .. s were all found durin, the field surveys. 
Docu.entary evidence of this occupation beyond post-war aerial photo­
lraphs and aaps is not readily available (Adkins 1989). So .. •ilitary 
structures and roadways seen in USN aerial photo1raphs (USN 1949, 1958) 

and so•e •ilitary structure locations shown on USN topo1raphic traintns 

.. ps (USN 1959) were located durins the walkover reconnaissance of 
Pineros Island (see Figures 3-7 and 3-8). A potential civilian dwellins 
shown on the 1941 Stuap topo1raphic aap vas in an area that vas not 
surveyed. (The .. , identifyin, the location of this structure was not 
available until after the survey was completed.) 

Ordnance and trainins -.neuvers also contributed to a hilh de1ree 
of disturbance to natural 1round surfaces in various locations throulh­

out the island frequented by ailitary personnel. 

3.8.4.1 Ptat. Ptadlpot - Pinero. 1 
The Pineros 1 site is represented by two quartz flakes (see Fiaure 

3-8), which were not collected. The two flakes were found on surface 
dirt which vas trapped .-on1 the exposed roots of a ·larae tree. The 
findspot is situated in a flat, cleared, and sandy area approxi .. tely 20 
feet north of an open footpath that skirts the .ansroves at the northern 

and eastern ads•• of Laaoon 1. Both flakes were of quartz. One flake 
vas approxi .. tely 0.5 inch in size, thin, and seat-transparent. The 
other vas 1 inch in lenath, less transparent, and chunkier thap the 
other. Several larae chunka (12 inches in di ... ter or .ore) of the .... 
quartz .. terial were found on the surface within a 50-foot radius of the 
flake findspot; none of thea appeared to be culturally altered. An 

intensive search of the around surface surroundins the findspot for a 
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radius of nearly 100 feet did not reveal other cultural aaterial or 
features (e.,., hearths, post •olds, etc.). 

The ceneral area surroundinc the findspot exhibited a fair aaount 
of disturbance due priaarily to Navy traininc maneuvers and secondarily 
to crab trappinc. Obvious disturbances to the immediate area surround­
inc the flake find were due to foot traffic and the use of ordnance 
(e.,., live and expended ordnance shells were also found nearby). It is 
not known what effect the detonation of ordnance in the project area bad 
on lithic aaterial there. Flaking aay be a result of ordnance iapact 
and explosion. Therefore, Pineros 1 should only tentatively be consid­
ered as cultural. 

3.8.4.2 Shell -~~ 
Pi,ure 3-8 indicates the location of a thin shell aidden discovered 

durinc a walkover survey of the western portion of Pinero• Island. The 
aidden appears to be situated on the edce of an area wbich vas once an 
oricinal shoreline (see section 3.5.2). The aidden becins approxiaately 
400 feet east of a aodern (1940s) concrete pad and extends for nearly 
400 feet farther.to the east. There is a slicht 30-foot break in the 
strand of shells before it continues approxiaately 120 feet to the east. 
The aidden is cenerally one or tvo shells deep and no aore than SO feet 
in vidth at any civen point alonc its lencth. 

The aidden is situated on flat sandy soils just to the north of a 
relatively open footpath. The area surroundinc the aidden is aoderately 
wooded, and cround surface visibility is soaevbat obscured by licht 
v.,etation and .... bells. Selective trowel probinc into the aidden 
indicated that it vaa relatively undisturbed, althouch this has not been 

positively .. tabliabad. No cultural aaterial vas recovered froa the 
aidden area. 

Bvidence of conteaporary crab trappinc activities on this part of 
the island, and especially in the vicinity of the aidden, is represented 
by the presence of nu.erous woOden crab traps. The footpath, ordnance 
use, and the aidden's proxialty to a historic roadway are contributina 
factors to disturbance in its area. 

At this ti .. , the aidden cannot be chronolocically or culturally 
placed. The lialted reconnaissance survey and subsurface probiftl did 



not locate any cultural aaterial. However, the presence of such .. _ 
terial cannot be ruled out. The midden obviously represents a resource 
extraction site; it aay be prehistoric or it could ·possibly be associ­
ated with historic use of the island. 

3.8.4.3 Vorld Var II lilitar,y CO.plex 
Field investiaations on Pineros and Cabeza de Perro islands 

revealed the reaains of many structures apparently associated with the 
British ailitary occupation of the islands soaetiae after 1941. Aaons 
the structures represented by the reaains are bunkers, batteries, 
barracks, roadways, and several types of drainase systeas. None of the 
structures or other features appear to be intaet, probably as a result 

of the naval trainina aaneuvers on the islands (which beaan in the early 

1960s) and natural erosion. 
Figure 3-7 da.onstrates the locations of structures on the island 

as they appeared on a 1959 USN topo,rap~ic trainina .. ,. Also shown in 
Figure 3-7 are the_locations of several roadways which toaether foraed a 
rather extensive transportation network around the island. The roadway 

locations have been transferred to Figure 3-7 fro• aerial photoaraphs 
taken of Pineros between 1949 and 1958. 

Field reconnaissance relocated the reaains of a nuaber of the 
structures seen on both the 1959 .. P and the aerial photoaraphs. The 
roadways are so .. vbat overarown or are no lonser accessible, althoush 
aany have been slishtly aaintained to facilitate paasase across the 
island durina USN aaneuvers. 

Dense veaetation has obscured aany of the structural reaains on 
Pineros Island. There is very little left of any one structure. Host 
of the structures that were located bad been built of reinforced con­
crete; so.. bad tin roofins. A six-foot-wide concrete and iron aanhole, 
located on the northeast coast near the beach, was probably associated 
with an extensive drainaae aystea ca-ins off the structure concentration 
on the hill area to the south.· The facilities and structures that are 

visible have been subjected to varytna dearees of deterioration or 
destruction by natural erosion as well as trainini aaneuvers. The land 
surfaces surroundtna the structural reaains are also hishly disturbed 
for the s .. e reasons. 
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The three ruins located on Cabeza de Perro Island appear to be the 

reaains of s .. 11 (8-foot-aquare by 10-foot-hiah) post-Vorld Var II 

structures and consist of the lover portions of poured reinforced 

concrete and cinderblock valls on concrete floor pads. No historic 
artifacts were visible in the collapsed structures or in the surroundinc 
area. The structures do not appear to be associated with the other 
ailitary structures on Pineros or identifiable ailitary activities on 
either island. Purther.ore, because of their hi1hly disturbed 
conditions, the structures do not represent cultural resources with the 

potential to contribute to the understandina of the historic use of 

tabeza de Perro Island. 

3.8.5 s-ry aDd Baca•aadatloaa 
A liaited archaealo1ical reconnaissance survey vas conducted for 

selected areas of Pineroa Island. A coaplete walkover reconnaissance 
survey, as well as li•ited subsurface testina, vas conducted on Cabesa 
de Perro durtnc th• Dec•ber 1989 survey period. The suneys were 

deaianed to teat bypothes .. developed in a sensitivity aasesa .. nt of 

Pinero• and tabesa de Perro islands. Althoush the sensitivity assess­
•ent suueated that the northeaatem portion of Pineros would be aost 
likely to yield unrecorded prehistoric sites, none were identified 
there. 

Three types of ~ultural resources were located and identified 
durina the suney of selected areas of Pineroa: a prehistoric flake 

findspot (tentatively desiJD&ted as cultural); a sparse, culturally 

unidentifiable shell •iddenJ and the historic r ... ins of an exten.ive 
Vorld Var II ailitary coaplex. Only one type of· cultural resource vas 
located and identified durina the suney on Cabesa de Perro Island: the 
reaains of three •llitary structures. 

It is hiahlY likely that the larse-scale excavations, sredinc, and 
fillina associated vlth the construction of the ailitary coaplex: and 
cont•porary traininc ..... uvers subsequent to its abandoiiMftt have 

obliterated the r ... ins of extant cultural resources, particularly 

prehistoric ones. No surveyed portion of the island appeared to be 
undisturbed. 
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Recoaaendations for the treataent of the cultural resources 
identified duri111 the walkover reconnaissance survey of ~ineros Island 
follow. 

Plake Piaclllpot - P1Der011 1 

No further work is recoaaended for the Pineros 1 archaeolosieal 
site. The presence of ordnance r ... ins in the iaaediate vicinity of the 

flake findspot sue~est the possibility that flakins aay have been caused 

by the detonation of the ordnance. In addition, an extensive survey of 

a 100-foot area surroundins the surface find failed to produce addi­
tional cultural .. terial or features. If the site is cultural, it does 
not appear to possess qualities which would make it elilible for the 
National Resister of Historic Places (NRBP). 

Shell 814141• 

Liaited surface inapection and subsurface trowel probins at selec­
ted locations within.the aidden strand failed to produce cultural 
.. terial. Althoush no cultural or chronolosical desisnation can be 
applied to this site based on the liaited reconnaissance there, addi­
tional intensive ·site testins .. y be necessary to provide the 
inforution required to uaess ita potential for incluaion in the NIJir. 

Intensive site testins should be desianed to provide inforaation on 

both the horiaontal liaits and vertical extent of the aidden, as well as 

its intesrity as evidenced by the desree of prior diaturbance. It is 
assuaed that the aidden repreaents a reaource extraction aite. In 
addition to thia, aite teatins could result in the deteraination of 
cultural affiliation and chronolocieal place .. nt of the site. 

Vorld Var D 11111 t~ Callpla 

Data r ... rdina the hiatoric occupation (civilian and ailitary) of 
Pineroa and Cabesa de Perro ialand8 ia not readily available. The 
atlitary coaplex identified durina field investisations and verified by 
.. P and photosraph analyses represents an iaportant period in United 
States and Brittah hiatory, aa well aa of this portion of the caribbean. 
Althoush for the .oat part hishly disturbed, the undersround tuanel 
coaplex on Pineroa .. y contain undisturbed and undocu.ented historically 
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sicnificant features. In order to deteraine the coaplex's eli1ibility 
for the NRRP, backlround literature and site file research should be 
undertaken. Based on the results of that research, a prosraa of 
docuaentation and/or testins can be developed which will provide the 
inforaation necessary to deteraine whether or not the under1round 
aili tary coaplex p.ossesses qual! ties that would 1118lc.e it eligible for the 

NIUIP. 

In addition to the reco .. endations outlined above, an atteapt 
should be aade to locate the civilian structure indicated on the 1941 
Stuap aap. This possible historic site was not in an area that was 
surveyed durin, the January 1989 field investilations. (The 1941 aap 
was not available prior to the coapletion of field survey.) 

3. 9 SOCIOICCaiiiC aJISilWtAriClfS 

No civilian u.e of either Pineros or Cabeza de Perro islands is 
presently peraitted. The waters around. both islands are desicnated on 
sailina charts as restricted waters within the NAVSTA Roosevelt Roads 
boundaries. However, the lQcal population aakes occasional visits to 
Pineros for fishiac and catehina land crabs. Nu.erous land crab traps 
were observed in the vicinity of Laaoons 1 and 2. Duriac field surveys, 

p~easure and fishina boats were observed off the north and vest coasts 
of Pineros. Pisheraen were observed snorkelinc off the north coast of 
Pineros, for undeterained reasons,·daily durina the five-day June 
survey. 

An additional socioeconoaic consideration is co ... rcial and 
residential develo,..at in the City of Fajardo, located approxiaately 5 
ailes northwest of Pineros on the coast of Puerto Rico. Recent devel­
opaent includes expanaion of aarinas, condoainiuas, and other residen­
tial developaents. One aarina is located just north of NAVSTA loosevelt 
Roads, approxiaately 3 ailes froa Pineros Island. Trainin, activities 
on the north coast of Pineros are within direct view and earshot of the 
Fajardo coast. 
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4. IIVIICBiaft'AL DfPACTS MD JII'l'IGl'riOB NI'SIIIBS 

This section describes the iapacts of existing SPICVAR training on 
the physical, natural, cultural, and socioeconoaic environaents of 
Pineros and cabeza de Perro islands. This section also describes the 
potential i ... diate, short-tera, and lons-tera iapacts fro• use of the 
islands for SPICVAR traininc at levels proposed for the future, which 
are described in Sections 1 and 2, and reco .. ends aeasures to ainiaize 
unavoidable adverse iapacts. 

4.1 !OI'OGIA!B'f, GIOLOCn', Ml) SOILS 

No iapacts on seoloiJ result fro• trainiftl activities on Pineros 
Island. Sea-to-land firina, deaolitions, and upland sull-aru practice 
iapact soils and local to,o,raphy. These activities disturb soils 
directly and decreaae the vesetative cover, ..tine these areas suscep­
tible to the forces of erosion (wind, rain, huaan traffic) and the loss 
of topsoil. The detonation of ordnance results in neslilible, hishly 
localized chana•• in toPQiraphy and direct loss of topsoil. Sea-to-land 
live firiftl has .aderate iapacts on the toposraphy of steep slopes and 
sea cliffs on the northern coast of Pineros Island. The iapact of 
shells results in a direct loss of soil and rock froa these slopes, 
exposina new surfaces to the forces of erosion, and increasinc the rate 
of erosion in these areas. 

Local and De~lilible iapacts to soils occur fro• the buildina and 
•placeaent of tarset structures aloftl aall-aru trails. Soae sediaen­
tation of iaaediate off-shore areas is likely after the construction of 
tarsets. In addition, soil aloftl sull-aru trails would continue to be 
exposed. These trails act as drainqe swales durina heavy rains and 
therefore are aore suscepti~le to erosion than the surroundina vesetated 
areas. 
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In order to mitigate the impacts of current and proposed SPICVAR 
training activities, maneuvers are conducted mainly in areas already 
disturbed by past land use activities. For example, the facilities, 

trails, and roads used by the British forces during Vorld Var II are 

still used extensively for SPECVAR training. Activities conducted in 

previously undisturbed vegetated areas are ·Comparatively limited in 
scope and frequency. SPECVAR does not clear large areas of land for 
training, but rather performs only limited clearins and along existing 
trails. No heavy equipment that could severely disrupt soils is used on 

the islands. In addition, the proposed action concentrates training 

activities in areas outside sensitive watersheds and lacking very steep 

slopes. Continuation of training on Pineros and Cabeza de Perro islands 

would have only negligible impacts on local topography. 

4. 2 VA'lBR 0UALin 

Continued SPECVAR training would r~sult in negligible impacts on 
surface water hydroloSY, primarily associated with minor alterations of 

drainage patterns and surface runoff. Past land use activities and 

Naval operations, ordnance impacts, road construction, and construction 

of military bunkers, have had a negligible effect on surface hydroloSY 
by altering natural drainage patterns. Training does· not affect iurface 
water quality, except to the extent that these activities affect soil 
erosion and sedimentation rates. Eroded soils are transported to the 

collecting waterbodies by surface runoff, resulting in higher turbidity 

and decreased water quality in these surface waters. In order to miti­

gate these impacts to surface water quality, the Navy proposes to limit 
all demolitions and small-arms firing to areas outside the watersheds of 
environmentally sensitive waterbodies (i.e., lagoons). 

The overall iapact of the off-shore detonation of ordnance on the 
existing marine water quality is negligible. However, the siltation 
resulting froa underwater explosions will continue to have a localized, 

negligible short-term impact on water quality. Host sediments resus­
pended in the water column rapidly settle to the bottom in the i .. ediate 
vicinity of the disturbance. Particles remaining in suspension are 
carried away by the prevailing currents, and in the process the sediaent 
will be dispersed by the aixing induced by currents and waves. 
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4. 3 IWIIII IISCMilCBS 

This section describes the i•pacts of Naval weapons trainin, to the 
existins .. rine co .. unities identified in the qualitative field survey 
conducted in January 1989 around Pineros and cabeza de Perro islands, 
and assesses the potential iapacts of continued Naval activities at the 
proposed levels of operation. 

4.3.1 Seqrus led ca-tty 

The Naval activities to date appear to have had nesliaible or no 

i•pact on the seaarass bed co .. unity around either island. A qualita­
tive survey around Pineros and cabeza de Perro islands has shown that 
the seacrass beds are quite extensive and appear to be healthy, indicat­
ins that sedi .. ntation derived fro• upland trainins activities and the 
off-shore detonation of ordnance is not sianificantly daaa&int the sea­
arass beds. Since the survey vas conducted in th~ winter, productivity 

" could not be assessed. There vere several areas vhere arasina vas 

evident. 

The •inor d...,e identified durin, the field survey appears in the 
form of blowouts due to storaa and the use of explosives durins trainins 
activities at Pinero1. Blowouts are concentrated alone the southern 
shore of Pinero1. Tbe1e daaa,ed areas are saall, 1 to 3 .. tars in dia­

aeter and less than 1 .. ter deep, and usually reveaetate vithi~ 1 to 2 

years. Since the1e blowout areas are ,anerally saall in sise and appear 

to be in various stases of recovery, it is apparent that the aU~rass 
coa.unity is able to recover froa the existina level of d...,e. 

The continued use of explosives for Naval trainins around Plneros 
vould not exceed the capacity of the seacrass bed co.-unity to repair 
itself. AlthoQih the d...,a, due to either stor .. or ordb&ftce iapacts, 
observed in this area aiabt have laportant local consequences, it vould 
not affect the surroundina seaarass aeadovs, vhicb appear healthy and 
productive. 

It does not appear that past use of ordnance on land has had any 
effect on the surroundlns seacrass coaaunlty throuah increased 
sediaentation, and tbe proposed level of ordnance use vould not affect 
the seacrass Madov. 
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The Navy proposes to increase the area available for underwater 
demolitions training by adding an underwater demolition zone off the 
northwest coast of Pineros Island. This area is located a sufficient 
distance away from other such zones to prevent any impacts from becoming 
additiveJ the i•pacts to any one demolition zone will remain negligible, 

localized, and isolated, allowing the seagrass community within each 

zone to eventually recover as it has in the other underwater demolition 

areas. In addition, ordnances in the proposed new zone will be placed 

away from seagrass beds, to the extent possible. 

4.3.2 Coral Reef eo..unit,y 

Direct impacts of current weapons training activities to the coral 
reef co .. unity around Pineros and Cabeza de Perro islands are localized 

and negligibleJ indirect i•pacts of weapons training to the coral reefs 

appear to be adverse. Direct damage is localized and restricted to the 
areas indicated in Piaure 3-2 where channels were cut through the coral 
reef on the north side of Pineros Island. In these areas, the coral 
community has been replaced by dead coral and limestone rubble and al1al 
communities. Vbile the daaage to these areas of the reef is lona-tera, 
the extent is limited and the impact to the overall reef co .. unity is 

negligible. Direct adverae impacts to the coral reef around Cabeza de 

Perro Island can also be expected. The Navy proposes to cut a channel 
to the island so that it •ay be more fully utilized, as it is less 
environmentally sensitive than much of Pineros Island. Although long­
term, these i•pacts will be negligible and highly localized. 

Ordnance uae on Pineros, in addition to cuttina through the coral 
reef itself, aay have indirect adverse impacts to th• coral reef. 
The increased sedi88Dtation caused by the detonation of ordnance can 
••other the corals, reaulting in decreased productivity or aortality 
if siltation is sufficiently severe. The corals alon1 the northern 
shore of Pineros aay be adversely impacted due to ordnance use. Since 
the coral heads alons the northern shore of Pineros are intact, it is 
likely that sediaentation or disease were the historical causal factors. 
Only 10 to 40% of the corals on the northern reef are living, the lowest 
percentage of any of the reefs. Because a sisnificant aaount of off­
shore ordnance use occurs here, it is likely that it is a contributing 
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factor to the high mortality of these corals. The increase in 
sedimentation could also be due to ordnance use on the island itself 
creating runoff of silty sediments, land use activities which increased 
sediment runoff thereby causing the destruction of corals in the recent 
past, alter~d nearshore current patterns from the channels cut through 

the reef causing increased sedimentation, or an increase in storm fre­
quency and severity over the recent past. In addition, coral diseases 
are still evident throu,hout much of the Caribbean and do not appear to 

be prompted by chanles in the ambient environment. As a result, 
althou,h all of the above factors are potential contributin1 agents to 
the mortality of the corals, it is difficult to determine which, if any, 
are the direct cause of •ortality without further intensive study of the 

dynamics of this cor•l reef. 
The patch reefs alon1 the southern and eastern shores of Pineros 

Island and the reefs around C&beza de Perro Is~and appear to be in good 
health, with no adverse i•pacts due to ordnance use or sedimentation 
evident. The coral reef fish co.-unity could not be properly assessed 
due to inclement weather conditions; therefore, the species and numbers 
identified during the January 1989 field survey ai1ht not be indicative 
of community health. The better condition of these reefs as opposed to 
the northern shore of Pinero• Island is likely due to the prevailine 
current which carries sedi .. nt away from the island towards the south. 

Continued use of ordnance in Naval trainin1 exercises would have 
little or no iapact to the coral r .. fs along the eastern and southern 
coasts of Pineros Island and around C&beza de Perro Island. However, 
the continued use of ordnance in the waters alone the northern side of 
Pineros could prevent the recovery of the reef throush continued 
sedimentation effects. Continued use of ordnance on Pineros may also 
enhance the destruction of coral species alone the northern side of 
Pinero• throush land-derived sediment runoff. The proposed additional 
underwater deaolition zone, l9cated off the northwest coast of Pineros, 
is positioned to allow prevailing currents to rapidly carry the 

resuspended sediment (fro• demolitions) west of the island and then 
south, preventing d...,e to the northern reef. 
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4.3.3 'l'breateaecl aad IDdanprecl Speeiu 
Tratninc activities have neclicible adverse impacts to threatened 

and endangered .. rine species as a result of explosions in the seasrass 
beds and disturbances on the turtle nesting beaches. The Navy proposes 
to add an underwater demolition zone off the northwest coast of Pineros 

Island. In order to •iticate the i•pacts due to this additional de•o­
lition zone, ordnances will be located away fro• seacrass beds, and 
detonation will occur only in daylicht. Off-shore detonation of ord­
nance could potentially result in direct mortality of rare species such 
as sea turtles and aanatees. However, to mini•ize any adverse effects 
during detonation of underwater explosives and to adequately protect 
these species, the Na~ will incorporate the following precautionary 
actions: 

o Scuba divers will patrol the area for sea turtles and 
.anateea up to 30 •inutes prior to detonation; 

o A helicopter will patrol the area for sea turtles and 
manatees as close as possible to time of detonation; 

o The explosives will not be detonated until the area is 
cleared of protected species (i.e., marine ..... 1s and 
listed sea turtlu); and 

o Observers will be provided by Navy personnel to ensure 
there are no hazardous effects on marine life as listed 
above. 

There were no direct observations of threatened and endancered 
marine species in the vicinity of underwater d .. olition zones durinc the 
field surveys. However, evidence of crazinc alone the southern shore of 
Pineros was evident durinc the January 1989 field survey and could be 
due to manatees or sea turtles. Since little or no i•pacts to the 
seacrass beds were observed, it is likely that only neclilible indirect 
i•pacts from continued Naval trainins exercises vill occur to threatened 
and endancered urine species a~ound Pineros and Cabeza de Perro 
islands. 

Proposed traininc activities .. y actually have beneficial i•pacts 
to rare marine species. Past studies indicate lov densities of manatees 
and sea turtles around Pineros and Cabeza de Perro islands. Sea turtles 
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may use the beaches on the northern shore of Pineros for nestinr. The 
restriction of civilian access to these waters and beaches has bene­
ficially impacted these species by protecting thea from exploitation. 

4. 4 TIRitiSftiAL BIVDCaiiiiT 

4.4.1 Vecetation 
Training activities have both direct and indirect iapacts on ter­

restrial vegetation on Pineros and Cabeza de Perro islands. Negligible 
direct adverse impacts occur pri .. rily from short-te~ disturbance to 
vegetation resulting froa d .. olitions or s .. ll-arms fire. In addition, 

overall ownership and aanage .. nt of Navy-owned lands has had both bene­
ficial and adverse indirect impacts on the islands' vegetation. Both 
direct and indirect adverse impacts are likely to continue as a result 
of the proposed training activities. However, these i•pacts are gen­
erally minor. This section identifies direct and indirect adverse 
impacts to terrestrial vegetation resources on Pineros and Cabeza de 
Perro islands resulting fro• continued Naval operations and per.itted 

civilian activities. This section then briefly s~rizes .... urea to 

mitigate these iapacta. 
Clearing vegetation for aaintenance of the saall-ar.s range or 

along coabat trails involves short-tar• i•pacts priurily to scrub 
vegetation, which is abundant and of no special ecological or aesthetic 
value. Cleared areas rapidly reestablish vegetative cover, typically 
with the s ... scrub species, such as Leucana leucocepbala, that existed 

before iapacts. To ainiaize extensive daaage to veaetation froa saall 

aras along coabat trails and in firing ranges, and subsequent alteration 
of vegetation to und .. irable scrub species like Leucana, coabat trails 
and firing rang .. used for trainina will r ... in relatively constant. 
Co•bat trails are, at present, located pri .. rily within previously dis­
turbed and less desirable vegetation types, such as leucana woodlands 
and vine thickets. 

Pires that result fro• ordnance or flares have the potential to 
burn areas of vegetation, especially where tree litter exists along 
a .. ll-aras trails. The iapact of these fires is sbort-te~, as only the 
above-ground vegetation is killed, and vegetation reestablishes by 

sprouting fro• und...,ed root systeas. However, this vegetation is 

4-7 



subtropical dry coastal forest, and growth rates are extremely slow. In 
addition, frequent fires often result in a change in species composition 
and the invasion of grasses. Therefore, precautions must be taken to 
minimize the risks of uncontrolled fire. 

Potential increases in training beyond the no action alternative 

(i.e., modified training activities one and two) will result in a slight 

increase in disturbance to vegetation in areas where demolitions are 
exploded. However, in the case of the proposed action, these areas are 

located away froa environmentally sensitive habitats. 
Beneficial indirect impacts to vegetation result from Navy owner­

ship and training on the islands. Beneficial indirect impacts result 
from the protection from comaercial development of various vegetation 
cover types for recreation or agriculture which are either unique or of 
special ecolocical or aesthetic value. These cover types include man­
groves and upland forest which supports several rare plant species. 

4.4.2 Kaacrovea 

The modified training activity two allows patrolling only in 
mangrove areas, with no small-arms firing or demolition. The impacts 
associated with this alternative would therefore result in no direct 
adverse impacts to mangroves other than those associated with patrol­

ling. Low-level usace of the mangrove forest for patrolling would not 
be expected to presen.t an adverse impact. Patrols comprised of squads 

of six to ten persons aaximum, without small-arms activity (including 

blank ammunition), would result in only small foot-trail impacts. 
Mangrove forests can be indirectly affected by alterations which 

occur in two priaary locations: surrounding uplands and coastal areas. 
The soils of Pineros Island ere prone to erosion and occur on steep 
slopes. Increased erosion within the contributing watershed has an 
indirect adverse impact on the adjacent aangrove community. Bxc,ssive 
upland-derived sedimentation due to improper management activities was 
identified as one of the most severe impacts to the mancrove forest of 
Vieques Island, Puerto Rico (Mangrove Systems 1985). 

Any erosion caused by demolition in adjacent uplands can result in 
reduced water quality in the receiving lagoon. Increased turbidity in a 
lagoon can reduce the light necessary to sustain crowth of seacrasses. 
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Additionally, accuaulations of upland-derived sediaents could increase 
elevation of substrate above the threshold water level where aangroves 
can grow, resulting in plant coaaunity changes and precluding intertidal 

vegetation. The aodified training activity one and no action alterna­

tives allow demolitions and saall-aras firing in aangrove watersheds, 
while modified training activity two only allows patrolling in these 
areas and thus ainiaizes iapacts. 

The coral reefs and rock outcroppinas along the coast of Pineros 
Island dictate the physiognoaic structure of the coastline. Deaolition 
of these coastal features could result in increased energy realized on 

other portions of the shoreline. Por instance, several acres of sand 

have apparently been lost along the eastern section of the north coast 
of Pineros Island. It is suspected that deaolition of the coral reef, 
which acted as a breakwater and had accumulated sand in a toabolo for­
aation in its wave-energy shadow, resulted in the loss of this sandy 
aaterial due to the increased wave energy at the shoreline. In siailar 
context, if the reef (or protective rock proaontory) is altered and a 
mangrove lagoon had persisted in the energy-shadow of the structure, 
then adverse iapacts to the aangrove forest could result fro• increased 
wave energy. Because aodified training activity two prohibits deaoli­
ti~n of coral reefs, any energy-related iapacts are expected to be 
ne1ligible. 

Generally, the .angrove resources of Pineros Island are probably in 
the best condition of any forest in eastern Puerto Rico. It is believed 
that the Navy's presence on the island is largely responsible for this 

·fact. Many aangrove areas in the public trust in Puerto Rico are in an 
extre•ely stressed condition. 

4.4.3 Vildllfe 
SPBCVAR activities on Pineros and C&beza de Perro islands have had 

and will continue to have both beneficial and adverse impacts on terres­
trial wildlife. Because terrestrial wildlife species are closely asso­
ciated with vegetation coaaunities, changes in terrestrial vegetation as 
discussed in Sections 4.4.1 and 4.4.2 will also affect the associated 
wildlife populations. Potential adverse iapacts to terrestrial wildlife 

include destruction of habitat in areas where deaolitions and saall-aras 



fire is permitted and by displacement of individuals from these areas 
during training activities. Temporary disturbances to wildlife habitat 
will be short-term, as the vegetation rapidly reestablishes itself and 
proposed training activities will occur in areas which were previously 

disturbed. Current training activities on Pineros and Cabeza de Perro 
islands do not appear to have had major adverse impacts on wildlife. 
Although modified training activity two would increase the area where 

training activities are conducted, the impact on wildlife due to addi­
tional disturbed vegetation should be negligible. The additional areas 
proposed for trainins are of_no special value as wildlife habitats. In 
addition, training activities are restricted or prohibited in all impor­

tant wildlife use areas under modified training activity two, resulting 
in negligible impacts to wildlife in seneral and endangered species 

(white-cheeked pintail, Vest Indian whistlins duck, brown pelican, 
white-crowned pigeon) in particular. 

Naval occupation and management of. the islands have had major 
indirect beneficial impacts on wildlife by limiting civilian access, 

thus preventing the exploitation of wildlife resources and the destruc­

tion of habitat. Vildlife species of concern that may be hunted else­

where but receive protection on Pineros include the white-cheeked 
pintail and the white-crowned pigeon. 

In summary, while SPBCVAR activities result in negligible short­
term and long-term impacts to wildlife habitat, the beneficial iapa~ts 
to wildlife resulting from the sanctuary effect of restricting civilian 

access to Navy property help to compensate for the adverse impacts. 

4.4.4 Threatened and Bnd•ngered Species 
Training activities on Pineros and Cabeza de Perro islands will 

have negligible adverse impacts on terrestrial threatened and endanlered 
species. 

There was no evidence of nestiftl, breediftl, or roosti"l by the 
yellow-shouldered blackbird on either Pineros or cabeza de Perro. Field 

surveys were conducted usins procedures suggested by a recOJDized 
authority on this species (see Appendix A). Suitable habitat for this 
species was found on both islands; however, there is no evidence of 
yellow-shouldered blackbird use of either island since 1984. There is 
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no docuaentation of any nesting by this species on either island. 
Recent surveys of HAVSTA Roosevelt Roads (Collaso 1989, Viley !! !!• 
1988, Vicente et al. 1989) •us1est that the local population of tbe 

yellow-shouldered blackbird is declininr. Given current population 
trends, it is unlikely that this species could utilise all of tbe 
potentially available habitat. Taken to1etber, evidence of species 
occurrence and population status SUIIeSt that the proposed trainlna 
activities on Pineros and Cabeza de Perro will not adversely i•pact this 
species. 

Diurnal and nocturnal surveys for the Vir1in Islands and Puerto 
Rican boas failed to locate either species on Pineros or Cabesa de 
Perro. There is abundant boa habitat on Pineros, but a lar1e, 
uncontrolled rat population aay preclude the occurrence of these 
species. Very little suitable habitat or prey for this species were 
found on Cabeza de Perro. Based on survey results, rat populations, 
available habitat, and prey base inforaation, it is believed that 
proposed trainina activities will not adversely i•pact these species. 

Ho threatened, endanaered, c:Jr candidate plant species were located 
on either island. 

4.5 LAID USB 

The i•pacts of aodified trainina activity two on land use would be 
to provide SPBCVAR access to a 1reater proportion of Pineros Island for 
trainina than it currently has. As a result, i.,.cts fro• ordnance 
would be spread over a lar1er area. However, i•pacts to any one loca­
tion can be expected to be reduced. 

The nu.ber of overniaht training sessions vould not increase under 
.adified traininr activity two. Tba various i•prov...nts i•pl...ated on 
Pineros would continue to be used, as necessary, to support SPICVAa 
traininr. As a result, i.,acts to land use are expected to be 
nealilible. 

4.' CUL'1'UIAL usouaca 
The lar1e-scale excavation, filliftl, and 1radiD1 necessary for 

construction of the Vorld Var II •ilitary co•plex were sufficient to 
i•pact ori1inal land surfaces as well as to obliterate any prehistoric 
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sites that aiJht have been in those locations. The bunkers, batteries, 

barracks, roadways, and drainage systeas located on Pineros and Cabesa 
de Perro islands all required lar1e-scale excavations, fillincr and 
grading. 

Use of Pineros Island for Naval trainin1 aaneuvers has contributed 
to a high degree of disturbance to natural cround surfaces in various 
locations across the island where aaneuvars are conducted. However, 
these maneuvers take place mainly in areas previously disturbed by 

construction activities during Vorld Var II. Maneuvers at Pineros 

Island include d .. olitions and saall-aras practice. 
Maneuvers have also had a ne1ative iapact on the intecrity of aost 

of the structural raaains associated with the ailitary coaplex and, to a 
lesser decree, the shell aidden site. All of the structures observed 
durinc the cultural resource survey shoved at least soae evidence of 
being used for tarret practice. The structures vera in various states 

of disrepair and disinterrationJ a variety of ... unition and other types 
of ordnance were found in the walls of the structures and on the 1round 
nearby. The shell aidden site is·in an area where evidence of ordnance 
was also prevalent. The extent of the ordnance iapact on the shell 
aidden site bas not been deterained. 

Arcbaeolocical field investications at Pineros Island did not sub­
stantiate the hypotheses about potential site diltributions proaul1ated 

in the sensitivity asses1aent (see Appendix B). If prehistoric sites 

were located in the eastern and northern portions of the island, as 

sucgested in the sensitivity analysis, they vera not evident duriDJ the 
reconnaissance survey. On both Pineros and Cabeza de Perro islands, 
locations that aicbt have been potentially archaeoloJically sensitive 
have been subjected to disturbances sufficient to reaove any evidence of 
archaeoloJical sites. 

The proposed trainiDJ activities involve opening up the entire 
island of Pineros, except for the a&n~rove watersheds and iaportant 
wildlife habitats, to activities that would include the use of saall 
arms and deaolition devices. 

However, of the identified historic resources on Pineros and the 
remains of the structures on Cabeza de Perro, only the under1round 
military tunnel coaplex appears to have the potential to aeet NRBP 
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eligibility criteria. Although they constitute a part of this complex, 
the defensive emplacements found flanking the tunnel entrance have 
already been extensively disturbed, as have the .. jority of surface 
features on the island. Further military activities involving these 
surface fixtures will not affect their poten·tial to meet NRBP eligibil­

ity criteria. Activities with the potential to adversely affect the 

actual tunnel entrance or the tunnels themselves, such as deaolition 

and, to a lesser extent, small arms fire, will be avoided until further 

documentation of the co~lex is undertaken. 
Cursory exaaination of the mouth of the tunnel suaaests that the 

interior of the complex may be largely undisturbed. Documentation 
should therefore focus on backfround and archival research, .. pping, and 
photographic documentation of the complex. 

Similarly, maneuvers will be restricted jn the i .. ediate area of 

the shell midden site until its NRBP status can be determined, even 

though the preliminary testing did not indicate that diaanostic arti­
facts were likely to be recovered from this type of site. Further field 
testing, including .. pping, shovel testing, and/or limited test excava­
tions, .. Y be required to more completely define the horizontal liaits 
of the site, determine its internal integrity, and establish its final 

NRHP status. The locations of the tunnel complex entrance and the shell 

midden site are shown on Pigure 3-8. These locations are shown as areas 
to be avoided during military operations in Figure 2-1. These two small 
areas are the only cultural resource data locations incorporated in 
Figure 2-1. The r ... ina of the other 12 military structures and the 
other archaeological resources that have been located on the two islands 
(see Figure 3-8) do not appear to have the potential to ... t NRBP eligi­
bility criteria. This lack of apparent NIBP eligibility is pri .. rily 

due to the sites' severely disturbed and dilapidated conditions and the 

absence of additional field data associated with thea. No further 
investigations are recommended for these sites, and their presence 
should not affect military activities. 

The military tunnel complex and the shell midden site may, upon 
further investigation, be found to ... t NRBP eligibility criteria and, 
therefore, must be protected from adverse iapacts until their NRBP 

status can be established. It is therefore proposed that activities be 
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li•ited to walk-throuahs or walk-overs and saall arms firin1 with 
plastic bullets in the im•ediate areas of these two resources (see 
Figure 3-8) pending further investi1ation. 

4. 7 CIIIULATIVB IJIPACrS 

As a result of the Navy's trainins maneuvers, ne1li1ible impacts 
and some localized moderate impacts are expected to affect the topol­
raphy of the islands. In addition, ne1li1ible to moderate impacts are 
expected to occur on the soils, pri .. rily because of their potential for 
erosion. No i•pacts are expected to occur to the 1eology of the 
islands. 

Surface water hydrology, surface water quality, and .. rine water 
quality will undergo negligible i•pacts, with so .. localized direct 
i•pacts occurring to the .. rine water quality. Ne1li1ible impacts to no 
impacts will result in the seacrass beds. However, alon1 the northern 
shore, localized, adverse long-term i•~cts on the coral reefs uy 
result from underwater de•olitions. 

Direct and indirect netlilible impacts to the islands' ve1etation 
and wildlife aay result fro• continuation of naval training maneuvers. 
These adverse i•pacts, both short- and long-term, result from the 
clearin1 of paths, detonations, and live ..-unition firing. The 
mangroves on Pineros will not sustain any direct adverse i•pactSJ 
however, siltation resultins from soil erosion aay cause ne1li1ible 
impacts. 

Rare, endancered, and threatened species (both terrestrial and 
marine) will suffer nealilible i•pacts due to Navy training. In addi­
tion, any neali.ible impacts sustained aay be co•penjated by the added 
protection froa human disturbances provided by the Navy's restricted 
access on the islands. 

Cultural resources on the islands have already been disturbed and 
are in a dilapidated condition. Two areas being considered for the 

NRBP, the bunker and shell midden, will be avoided. Therefore~ no 
impacts to the cultural resources are expected to occur fro• naval 
training maneuvers on Pinero• and cabeza de Perro islands. 

Overall, utilization of Pinero• and Cebeza de Perro islands for 
naval training maneuvers will result in ne1li1ible impacts. The 1aneral 
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character of the islands' natural resources will be soaewhat .altered' 
however, without restricted public access, these saae probl ... and/or 
new proble .. aay result. 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

CARIBBEAN FIELD OFFICE 
P.O. BOX 491 

BOQUERON, PUERTO RICO 006ll 

Apri 1 29, 1987 

Ms. Pan Gunther 
Ecology and Environment Incorporation 
195 Holtz Road 
Buffalo, NY 14225 

Dear Ms. Gunther: 

Enclosed 1s the information you requested during our April 23, 1987, 
telephone conversation concerning the distribution and habitat of 
selected Federally-listed endangered and threatened species in Puerto 
R teo which will be used as reference material in the 1 and management 
plans you are developing for various Navy facilities. I have included 
information on the following species: 

Puerto Rican parrot 
Caribbean brown pelican 
Puerto Rican plain pigeon 
Yellow-shouldered blackbird 
Red Siskin 
6ol den coqui 
Puerto Rican boa 
Leatherback sea turtle 
Green sea turtle 
Loggerhead sea turtle 
Hawksbill sea turtle 
West Indian manatee 
Puerto Rican nightjar 
Roseate Tern 
Puerto Rican crested toad 
Beautiful goetzea 
V lh 1• s boxwood 
St. Thomas p~ickly-ash 
Palo de R.Sn 

Amazona vittata 
Pe1ecanus occfdentalis 
co llllba 1 nornata wetiOre i 
Age1a1us xanthomus 
Cardue11s cucu11ata 
E1eutherodacty1us jasperi 
5£1crates fnornatus · 

rmochelys cor1acea 
Chelonia mydfl 
caretta care a 
Ereti0che1ys 1mbricata 
Tr1chechus unatus . 
capr1mu1gus noct1therus . 
Sterna douga1111 proposed 
Pe1tophrlje 1e~ur proposed 
60etzea e eyans 
luxus vah11 
zanthoxy1ua thomasianum 
lanara vanderb11t11 

Palo de nigua 
Bar taco 
No common name-soon 

·tornutia obOvata proposed 
Tr1ch111a trtacantha proposed 

to be proposed-baphriops1s hi11erana 

E 
E 
E 
E 
E 
E 
E 
E 
T 
T 
E 
E 
E 
T 
T 
E 
E 
E 
E 
E 
E 
E 

The only published information available on the distribution and 
habitat of the Puerto Rico red stskin population ·ts found in Raffaele 
(1983) and reads as follows: • ••• is established ••• between Coamo, 
Aibonito, and Guay•a. It inhabits fairly thick, scrubby areas of the 
dry hills.• In addition, a biologist from this office has observed 
stskins in overgrown, abandoned sugar cane fields within this region. 

Roseate terns breed on offshore cays and prefer to feed inshore and 
within bays throughout ·coastal Puerto Rico. 
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Sea turtles are under the jurisdiction of the U.S. Fish and Wi.ldlife 
Service only when the turtles are on land (nesting), and are under the 
jurisdiction of the National Marine Fisheries Service when in water. 
Green sea turtles prefer to nest on high-energy beaches and require 
sand that is deep enough to allow for deposition of eggs below l 
meter. Leatherbacks also prefer high-energy beaches but require a 
deep-water approach (no coral reefs). Conversely, hawksbills may 
climb over reefs, rocks, or rubble to nest among roots of trees and 
bushes on small islets or isolated mainland shores. Finally, 
loggerheads nest in well-drained dunes with clean sand and scattered 
grassy vegetation. 

We suggest that you also include the following advice in the land 
management plans: Section 7 of the Endangered Species Act of 1973, as 
amended, requires the Navy to consult with the u.s. Fish and Wildlife 
Serv1ce if any activity they conduct, permit, or fund May effect 
listed or proposed species. The Navy should contact this ~ffice for 
further information on species present in specific locations, possible 
effects of specific Navy actions, and an update on the status of 
1 is ted species. 

Additional information is enclosed concerning the remaining species. 
If you have further questions on this matte~. please do not hesitate 
to contact this office. 

Enclosures 

Reference 

Sincerely, 

Debbie Mignogno 
Fish and Wildlife Biologist 

Raffaele, H. A. 1983. A Field Guide to the Birds of Puerto Rico and 
the Virgin Islands. Fondo Educativo InterJmertcano Incorporado. 
255pp. 
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United States Departtnent of the Interior 
FISH AND WILDLIFE SERVICE 

CARIBBEAN FIELD OFFICE 
P.O. BOX 491 

BOQUERON, PUERTO RICO 006ll 

Ms. P liD Gunther 
Ecology and Environment, Inc. 
195 Holtz Drive 
Buffalo, N.Y. 14225 

Dear Ms. Gunther: 

July 9, 1987 

1 am enclosing the Commonwealth list of threatened and endangered 
species you requested. The list is taken from an August 1985 
Department of Natural Resources publication entitled •Regulation to 
Govern the Management of Threatened and Endangered Species in the 
Commonwealth of Puerto Rico". Although this is the English version, 
o~e of the letters tn the status column reflects a Spanish word--the 
•v• stands for •vedado" which means threatened. Any letter followed 
by an Mf" in this same column indicates the species• Federal status. 

I hope this w111 fulfill your needs. 

Sincerely yours, 

~on~~ 
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- - --··•# --·-··-- ... --·- - ..... ---·- ··-~···#-· ---------

' 
APPEttDIX 1. LIS'T OF 'THREATENED AND ENDANGERED SPECIES 

Scientific name Collllllon name Status Date Critical Special 
Habitat Rules 

AHWLIA - CLASE AHPIIIB:U lt;''d 
, \i-f*'•" 

'J' 
Buto leaur Crested toad y 08/85 no no --
Eleutherodactylua en~~~~e ~neida"o coqu1 v 08/85 no no 

Eleutberodactyl us jaaJM!~l Colden coqul V; VPF ,,,,: . . 08/85 yes no 
" ol')J hh~a.:'~ 

Eleutherodac~J}US k&rlscbmidti Karl Schllidt"s coqui v ' \ 08/65 no no 

AHIHALIA - CLASI REPliLIA 
"'' t";' 

f Anolis ~ Dryland uole V t\CI"'.; 08/85 no no 
'" 0\ ~ 

/ 
Anolia rooaevelti Cul~bra giant anole E; EP 08/85 yes no 

Caretta caretta Loggerhead turtle Va YF 08/85 no no 

Chelonia ll,ldaa Creen turtle Ea IP 08/85 no no 

Srclura atejnegeri Mona iauana v, vr 08/85 yes no 

Deraochell! coriacea Leatherback turtle Ea sr 08/85 no no 

!picratea inornatua Puerto Rican boa E1 IP 08/85 no no 

EPic_l'll tea aonenais Mona boe. V1 VP 08/85 yes no 

Eretaocbel.l! labrica ta Hawksbill turtle EJ EP 08/85 no no 

Lepidochelya keapii Kemp"a ridley EJ Er 08/85 no no 

Habu~ ll&bouya aloanil Sloan"at skiRk v 08/85 no no 
• 

~ "'·· .... v1 "'" micrOP.i thecus r-toni gecko E; EPs 08/85 yr- no 



. . ~. ·---····----· ............ ..,...._....,.__ .. ~ -----____ ,.__ 

' 

AIIDW.IA - CLAS£ A YES 

Accip1~~ ~t~~~ua venator Sharp-shinned hawk v 08/85 no no 

A&el.~!~~ xantboaua Yellow-shouldered BB EJ EF 08/85 JeB no 

Allasona vittata Puerto Rican parrot EJ EP 06/85 no no 

Capriaul&ua noctitherua i·. !~. wniv-1-.Jor-will Ea EP 06/85 no no 

Charadriue alexaodr~ua tenu1rcatr1a Snowy plover v 08/85 no no 

COluaba it\O~t& ~tao_~! Plain Pigeon Es Eli' 08/85 no no 

De-.tr~~ &r~J'e& w. I. Whistling duck · v 08/85 no no 

Paloo pema:inua tundriua Peregrine !&leon E1 EF 08/85 no no :1:. ----~--

I 

....., Pullca carl'baea Caribbean coot y 08/85 no no -
Ox~ ~cenaia Rudd7 duck y 08/85 no no 

Oxl!!:!. dOII~C& Ha.aked duck y 08/85 no no 

Pel~ occidental~~ Brown pelican E1 EP 08/85 no no 

l'o.nana tlaviveoter Yellow-bellied rail y 08/85 no no 

Ste£!!! antillarua Least tern v 08/85 no no 

!'ach7baP'tt.a• cloei.nicua Least grebe v 08/85 nq no 

; .o: ,.~:r.~~;;.l!'~~~:tr~ ~·;~~;: 



• • 

-- - -· .. -------... ---·-·--- ----· -·-·-- ··---------

AIIIUALIA - CLASS twltALIA 

tte&aptera novuana.l~t! HUIIpback Wa.le E I Eli' 08/85 no no 

Hoaachus tropicalit Caribbean ~~rtk seal EJ EP 08/85 no no 

Pbpeter catoclcm 3pena wha.lcl E; EF 08/85 no no 

!richechua .anatua Manatee E; EF 08/85 no no 

PLAiftAB CLASI DICO'IYLEDOttEAE 

:r Blt.ll&ra vanclerbil t11 
. 

E 08/85 no no 
Ol 

Bwr.us vahlii Vahl 's bOxwood B 08!85 no no 

Ooetzia elegw Beautiful aoetzia B 08/85 no no 

Zanthoxylga thoaaaianua PricklJ ash B 08/85 no no 

; 
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f~. Rob2rt ~. ~nco 
,~tinq Field Su~ervisor 
carihbo4n ~iold Offic:Q 
u.s. Fiah ancl Hil4lifo :;.:u:vie:l 
P.O. llox 491 
Boquoron, PR 006l2 

t:-2~0 

;-:~~r 10-/3218 
19 .:.uq 87 

'l1li9 ia to c:on:i.Dl our vort-01l a.c::r~al":'.cnt to continuo li:.:iter! nilit1.1r'f ~r:1i:\int; 
oporationu on Pineroa ~lam! u:1til tl:o t:m!anqcrcd ~-pe.:ios .1.ct Soc:tion 1 .:o:~;;;'.ll~.:!·· 
tion ancl lintional E&lViroJUauntill !."olicy r.ct. r:.91irc=.cntR 11r-=a f..-G:~l~~(;r\ fer t.h~ 1.1 .... 1 

of Pincu:oa an&l CAboza do I''ll.rro I~l.~n.&::. 

d'J thia aqreear.c~t t!dlitar:• trni:tinq ncti ... ·itiau vill l:i:. li::'!ite:cl to t!~o·::•J 
&a~ictod. on the enclo11~ 1:\nP .cf ~l....,Or:):; Islc~'l\1. t·io a;;_rrcu.:iAto y·;)\~r ccc;~.·::r.t'.:ion 

on ~he roaolution of thill :.'4tt;;;r vhicb \iill l:ot."\ allot: conti:aue<l r~ili~·tr~· t:rr.i:tinCJ 
operatic~ and precorvation of ';;'illrJro:.; lulnnc.\ vt\lual)lo roao-:.rcos. 

Blind CO:>Y toa 
l~SWU Four 
COMMAVACTCARIB (Code 008) 
CC»IIAVA:utLl.tZT (Code 611) 
LAH'DfAVl"ACENGCOM (Code 2032B1 and 24231) 

A·9 

Ft!.l:~ I::::iTA7 
Dir'c tor, ~nvi:r:Qr.:!".,jl\ t..•l 
~19inaorin' Livi~ion 
arublic lfol:J~a O.gut=.cnt 
Uy direction of th~ 
C~~in~ Cfficer 
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Mr. Robert T. Pace 
J\ctinJS 11 icld Superv i:;or 
CariblJean Field Ohicc 
u.s. Fi:;h und WlldlHe Ser1lce 
P.o. nux IJ!) l 
Boqwron, Plt 00622 

DErAttTMENT OF Tt-tE NAVY 
COMMANOINQ OI'I'ICin 

NAVAl. &fi.I':IAL WA .. I'AfU UNIT f'OUA 
AOJC :1•00 

FrO ~IAKI l1051·l4UU 

62S8 
Scr C0/148 
o~ toller 26, 1987 

/\~ discu'i:;r.d durin~ a telephonr. conveuation between you and my representative, QMl 
Hinch on Oc:ou·;,h· a; 19S7, 1ny command will const&·uct a temporary tars•t a11&'ucturu out 
of r•Jbbcr tir-:s ;anci \\'OOU on Pinercs ,,,QIUI. This taraet will be built ln the location 
dcpiclcti ia u..: c;•d:;:.cd anap. Tha t&,rset lcx;allon ls ln an Mea Lhat tou and QMI Hinch 
hau pre'lin•is;y '-'~.rc,~d woulu lJc used for demolition and sm011l arms training. 

On Oct~,b..:r 2J, ''J'.!7 QM J llind1 di:icus:;ou lhi:i l'rojr.ct wlth Mr. F'eUx Mestoy of the Nav\11 
Station l~ou:;(!vcll R\Jat:is Environrnent.ll l!nalncering Division. Mr. Mcstcy had ·~· . ., 
objection:» Lo ~hi.-. i·•·vjccc a:; long as lt \YolJ agreed Ul»>il with your oUlce. 

1\~ I h~vc Lhc appruv.u of your oUic:a and that \)f Lhe Naval Slatlon, I will be stArting the 
project in the nc~r Iuturc. U you have ~uy questions or any· general in.formatl\Xl un 
lJiucro:; IsJ.uad, rcc! ii'r.c to c~ll me at (~0,) S6!i-2000 l!xt 4721"298. · 

!\incP.rely, 

r;n.:l: 
( l) Mai~ \)( t'ira,:r~:. i:;land 

Copy to: 
C~mu1ilnuin3 OJ lic:,:r, N~vnl Sl:ltiou l~uu:;.:vr.IL Ru:\":o, l''lt 
COinmand<~r, Sp•.:·~i~l \Vargore CI'0\11• T\V•.> 
Dirm:tur r!n"in)t\llwulal ~•HinttcrinK Division, 
N:1vnl ~ t•i Ll~n, ltw!.cvc:lL H.ds, l,lt 
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.. r·i~ 1 UNITED STATES DEPARTMENT o• co••••ca 
\ I N•clan•l On•nla •nd A ... pll .... AdMiala....,_ 

......_ NATIONAL MARINE FISHERIES IEfMCE 

-~·- . 
southeast Regional Office 
9450 X09er Boulevard 
st. Petersburg, PL 33702 

November 24, 1987 P/SER23:TAH:td 

Mr. R. L. Warren, Head 
Environmental Intergovernmental section 
Department of the Navy 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

Dear Mr. Warren: 

This responds to your November 12, 1987, letter requesting a 
list of endangered/threatened species that may be present in 
the vicinity of Pineros Island, PUerto Rico. You also 
requested the names of persons who are familiar with 
distributions of listed species in the area, and some 
examples of previous consultations. .This information i~ 
enclosed. 

Based on your brief description of the proposed activity and 
telephone conversations between Terry Henwood and John Evans, 
we suggest that the species most likely to be impacted are 
the green, hawksbill and leatherback turtles. The extent of 
impacts, however, will depend on the types and size of 
explosives to be detonated, the turtle habitat present in the 
area, and whether turtles nest on Pineros Island. 

For a major federal action, the agency must conduct a 
biological assessment to identify any endangered or 
threatened species which may be affected by such action. 
The biol09ical assessment must be complete within 180 days 
after z:eceipt of the species list, unless it is mutually 
agreed to extend this period. The components of a 
biological assessment are also enclosed. 

At the conclusion of the biological assessment, the Federal 
agency should prepare a report documenting the results. If 
the biological assessment reveals that the proposed proj act 
may affect listed species, the foraal consultation process 
shall be initiated by writing to the Regional Director at the 
address on tbe letterhead. If no affect is evident, there is 
no need for formal consultation. we would however, 
appreciate tbe opportunity to review you biological 
assessment. 
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If you have any questions, please contact Dr. Terry Henwood, 
Fishery Bioloqiat, at P'l'S 826-3366. 

Enclosures 

Suggested Contacts: 

Paul Gertler 
Caribbean Field Office 

Sincerely yours, 

cA- •• £...v a. . (f)""" .. ~ 
Charles A. Oravetz, Chief 
Protected Species Manage•ent 

Branch 

u.s. Pisb and Wildlife service 
P.O. Box 491 
Boqueron, Puerto Rico 00622 
(809) 851-7297 

Kathy Hall 
University of Puerto Rico 
Department· of Marine Sciences 
Kayaquez, Puerto Rico 00708 
(.809). 834-4040 Ext. 25117 
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lndanaered aDd threatened Specie• aDd Critical Habitat• under 
NMrS Jur1ad1ct1on 

LISTED SPICIIS 

fie Vbale 
-pback Whale 
Sat Vbale 
Spem Wbala 

Green Sea turtle 
Bavkabill 8e& Turtle 
Leatbarbeck lea Turtle 
Loaarbud 8e& Turt·l• 
011•• (Pacific) 
11dlay Sea Turtle . 

Puerto atco 

Scientific Naae 

lalaeaoetera phraalue 
::f•ecera aovae::filae 

aaoptera &Oraa l• 
fkraacar catOdoa 

Cbaloaia •rcla• 
ire-ira lurtcaca 
DeJ!!! t,. sorlacaa 
&recta caretta 

LaptdocbalJ! ol1•acea 

SPICIU PIOfOIID roa LISTDIG 
Rona 

LlsnD CRITICAL IAIITAT ... 
PIOPOSID cunCAL BAlinT 

Noaa 
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Statue 

I 
I 
I 
I 

Tb 
I 
I 
Tb 

Data Ltacad 

12/2/70 
12/2/70 
12/2/70 
12/2/70 

7/28/78 
6/02/70 
6/02/70 
7/28/78 

7/28/78 



Guideline• for Conduct1na a 11oloa1cal Aa1e11ment 

(1) Conduct a lcientifically 1ound on-eite in1pection of the area affected 
by the action. Unle11 othlrwi•e directed by the Service, include a 
detailed Iurvey of tbe area to determine if liated or propoeed apeciel 
are preaent or occur 1ea1oaally and whether auitable habitat exl1t1 
within the .area for either ex.pudiq the exittiq population or 
reintroducins a nev population. 

(2) Interview recoanized expert• on the 1pecie1 li1t1d, includina tbote 
within the Pith aDd Wildlife S&rvlce, the Katloaal Marine Pi ... rle• 
Service, ttate contervation 11encie1, univertitiel and other• who .. y 
have data not yet fouod in 1cientific lit•rature. 

(3) laview literature and other acientific data to deter81ne the apeciea 
dittribution, habitat needa, and other bioloaical requir ... aca. 

(4) Review and analyze the effectl of the action on the apeciea, :in teraa 
of individual• and population, includina conaideration of tbe cu.ulative 
effect• of the action on the tpaciel and habitat. 

(5) Analyze alternative action~ that .. y provide contervation .. alure•• 

(6) Conduct any 1tudie1 necetaary to fulfill the require.-nta of (1) throuab 
(5) above. 

(7) Review any other information. 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

CARIBBEAN FIELD OFFICE 
P.O. BOX 491 

BOQUERON, PUERTO RICO 00611 

January 11, 1988 

Mr. John Evans 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 
(CODE 2032E4) 

Dear Mr. Evans: 

As we agreed in our meeting at Nava 1 Station Rooseve 1 t Roads on 
December 8, 1987, we have enclosed our recommended revisions to the 
draft scope of work for the Environmental Assessment of mi 1 itary 
training activities on Pineros and Cabeza de Perro islands. Although 
we agree completely with your statement that the goal of this 
assessment • ••• is to evaluate the environmental consequences of 
continued training on these islands and reconvnend acceptable training 
parameters", we found that your original draft scope of work was too 
general to ensure that adequate field surveys are conducted to provide 
a basis for a Biological Assessment ~nder the Endangered Spec1es Act·. 

The field studies we have described are not in the nature of 
scientific research, but simply aimed at defining the abundance and 
habitat use ·of the pertinent species .on the two islands. We have 
defined the surveys we think are the minimum required to obtain this 
information and have, whenever possible, indicated times of year and 
times of day when field workers are most likely to observe activity by 
the species to help minimize the contractor•s effort. 

The field work to identify the presence of threatened and endangered 
species amounts to a minimum of 36 weeks, and if other studies are 
conducted concurrently, represents the minimum data-gathering period 
for the entire EA. Each segment of the surveys for threatened or 
endangered sp·ecies (i.e. yellow-shouldered blackbird nesting, sea 
turtle nesting, and waterfowl use) should be completed as a unit 
within the time periods specified in the revised scope of work. 
However, not all the surveys need be completed in the same calendar 
year. Since this information is considered essential to development 
of even a preliminary draft Environmental Assessment, your originally 
proposed completion schedule tand consequently the payment schedule) 
should be extended. Our proposed changes to those sections are also 
found in the enclosure. 

A 1 though preparation of a s11 de/tape show for personnel about to use 
the islands is a good idea, we recommend that the contractor prepare 
the text for the presentation after developing a proposal to minimize 
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activities in sensitive areas. Education~ se of military 
personne 1 about the resources of the islands wi rrnormodify the real 
impact on the physical environment of explosions, live fire, etc.; 
unless it is combined with some zonation or regulation of activities. 

Thank you for the opportunity to provide comments. If you have any 
questions, please call me at (809} 851-7297. 

Sincerely, 

:e!-l~ 
Robert T. Pace 
Acting Field Supervisor 

1 Encl. 
cc (w/encl.): 

Felix Mestey, NSRR 
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ecology and environment,. inc. 
181 SUGG ROAD, P .0. BOX D, BUFFALO, NIW YORK 1G21, TEL. 716«12..t411, TELEX 11·1113 

ln&ernldonll Specillilta In 1M Environment 

February 22, 1988 

Mr. lob Warren 
PlaDDina Diviaion 
Haval racilitiea lnaiDeeriaa eo..and 
6500 Raapton Blvd., BuildiDa B 
Horfolk, VA 23508-1297 

Dear Boba 

Bllcloaed ia a dl'aft lettel' to 111'. lobel't race coacemilla the acope of 
work for field aurveya associated with the lavil'o ... ntal Aaaea ... nt for 
I ala P1Deroa. 1 have. pl'opoHd a quarterly _,liD& plaD eiailar to that 
which 1 bl'iefly outlined to HI'. Pace, aad which be aaid hia office would 
be villina to conaidel'. 

If, after you and John have had a chance to l'eview the lettel', you would 
lika any chana•• aade, you aay coatact either Dick Heidel'atadt Ol' Dave 
Santillo at (716) 684-8060, aa 1 will be out of the office February 22 
throuah Febl'uary 26, 1988. 

If, on the other hand', you would pl'efel' to aead thtl lettel' fl'OII youl' 
office, pleaae feel free to uae any or all of it, and ataply refer to 
ay telephone converaation with Mr. Pace. 

S1Dcerely, 

Cl'aia a. rerl'ia, Ph.D. 
Pl'oject llaaaaer 

CU/wj 
Incl. 
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re ecology and environment, inc. 
195SUGG ROAD, P.O. BOX D, BUFFALO, NEW YORK 1.Q25, TEL. 71U32-4411, TELEX91·9183 

International Spec:illiltl in the Environment 

February 22, 1988 

Mr. Robert T. Pace 
Acting Field Supervisor 
U.S. Fish and Wildlife Service 
Caribbean Field Office 
P.O. Box 491 
Boqueron, Puerto Rico 00622 

Dear Mr. Pace: 

This letter is in reference to our telephone conversation of February 12, 
1988, during which we discussed the scope of work for preparing an En­
vironmental Assessment (EA) for continued naval trainina activities on 
Isla Pineros. The purpose of this letter is to propose a modified field 
survey proaram which will be consistent with tha objectives of tha Navy 
while at the same time providing the necessary data with which to assess 
potential impacts on wildlife in general, and endangered species in particular. 

The recommended.field program is prompted primarily by information developed 
in conversations between Dr. J.W. Wiley of tha u.s. Fish and Wildlife 
Service and Mr. John Evans of the Navy's Atlantic Divisions. It is Dr. 
Wiley's opinion that quarterly observations of tha yellow shouldered 
blackbird population on Isla Pinaros is sufficient for the purposes of 
this study. In addition, at this early staaa in tha environmental ~ssessmant 
process, oxtensive and detailed field surveys may not be naceasary if 
it is found that there would be no sianificant adverse impacta resulting 
from existing trainina activities. We feel that the field survey program 
we have proposed will document whether or not the species in question 
are present, which habitats are utilized, and the seasonal occurrence. 
It can than be determined whether or not naval training activities would 
affect the species or their habitat&, and whether or not mitiaation measures 
are feasible to alleviate any adverse impacts. 

If, as a result of these initial survaya, it ia determined that potential 
sianificant adverae impacts may occur, the initial field data can be 
used as a baseline from which additional focused surveys can be conducted. 

Balow is a brief summary of a propoaad field survey proaram. If your 
office aarees in principle to the extant of the surveys, the exact details 
as to timing the field work and the typaa of data collected can ba worked 
out in conjunction with your office as well aa with input from Dr. Wiley 
and other experts on potential species of concern. 
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The basic field survey program would involve quarterly sampling. As 
discussed above, Dr. Wiley has indicated to John Evans that quarterly 
sampling would be adequate for evaluating impacts to yellow shouldered 
blackbirds (YSBB). 

The initial sampling period would encompass approximately 2 weeks of 
field work to be conducted as soon as possible, but preferably sometime 
in later March or early April. This would fall within the time period 
of peak migration for the white-cheeked pintail. In addition, the nesting 
season for the YSBB would have commenced. 

During this initial period, field activities would include: 

o Delineation of major habitat types, identification of dominant 
overstory and understory plant species, and specific searches 
for plant species of concern. Estimates of relative abundance 
of the major plant species will be made; 

o Surveys to identify bird, mammal, and reptile species present 
on the island, relative abundance and habitat preference; 

o Specific searches to identify presence of endangered or threatened 
species or other species of concern; 

o Intensive searches for YSBB in suitable habitats, noting location 
and habitat utilization, nest-building and feeding activities, 
movements and relative abundance. The occurrence of glossy 
cowbirds and Antillean grackles also will be noted; 

o Daily censuses of waterfowl and wading bird use of lagoon and 
mangrove areas, noting species composition and relative abundance; 

o The Navy recently completed a detailed aerial survey of turtles 
and manatees of Puerto Rico, and sufficiently detailed data 
are available to evaluate the occurrence and seasonal use of 
the waters around Isla Pineros by these species. However, each 
of the beaches on Isla Pinero& will be evaluated for its potential 
as turtle nestina habitat. In addition, daily surveys of potential 
nesting beaches will be conducted. (As part of the marine survey 
program, qualitative and quantitive data on Seagrass beds in 
the vicinity of Isla Pineros will also be collected and evaluated). 

Following the initial survey, three additional 1-week field surveys will 
be conducted to provide additional information on waterfowl use of lagoons, 
turtle nesting activity, and nesting and roosting activity of YSBB. In 
addition, incidental observations of other wildlife species will be made 
during the specific data-gathering efforts discussed above. 

These additional surveys will be scheduled approximately every three 
months, although the exact timing will be coordinated with your office 
so as to be coincident with critical life history periods for the wildlife 
species of concern. 
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We look forward to diacussina the above outlined scope of work with you 
after you have had a chance to review thie with your etaff. I .. coafident 
we can develop a autually acceptable field survey proaraa tbat will insure 
the wildlife resources of Isla Pinero& are evaluated thorouahly iD the 
preparation of the EA. 

If you have any questions, please feel free to cell ae et (716) 684-8060. 

Sincerely, 

C£)~/fk~ 
..s;.;,~ : 

Craia 1. Ferrie, Ph.D 
Chief Ecoloaist 

CllP/wj 
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ecology a11d environtttertt, i11c. 
BUFFALO CORPORATE CENTER 
361 PLEASANTVIEW DRIVE, LANCASTER, NEW YORK 14086. TEL. 716/684·8060 
Jntemalional Speciailll in the Envil0111n11nt 

February 9, 1989 

Edward Rodriguez 
Puerto Rico Departaent of 

Natural Resources 
Terrestrial Ecology Section 
P.o. Box 5887 
Puerto de Tierra, Puerto Rico 00906 

Dear Hr. Rodriguez: 

Thank you for the infor .. tion regarding Bahama pintails you provided in 
our recent telephone conversation. As we discussed, Ecology and 
Environaent, Inc: (E & E) has been contracted by the u.s. Navy to 
conduct an Environ.ental Assessment of the impa~t of Naval training 
Activities on Isla Pineros, which is located east of Roosevelt Roads. 
Species targeted for survey during the assessment include Bahama 
pintails, Vest Indian whistling ducks, and ruddy ducks. 

As we discussed, I have enclosed two photographs of a nest we located on 
a grassy area adjacent to a brackish lagoon. This nest contained a 
total of S eggs; 3 in a aain depression and 2 scattered within 0.2 m of· 
the nest. Approxiaate diaensions of the esgs were 6 c111 x 3.4 c11. The 
size and.color of the eggs indicated they could be Bahama pintail eggs. 

I would appreciate any assistance you could provide us in confir111ing 
whether these eggs are from the Bahaaa pintail. In addition, any 
inforaation you could provide on gen~ral population status, habitat, and 
behavior of Bahaaa pintails, Vest Indian whistling ducks, and ruddy 
ducks in Puerto Rico would be'very helpful. If you have any questions 
or would like to discuss the photocraphs, please don't hesitate to call 
ae at (716) 684-8060. 

Sincerely, 

CI:J~~~,~ 
David J. Santillo 
Associate Vildlife Ecolocist 

DJS/wj 
Encl. 
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David Santillo 
lcolosy and Environaent, Inc. 
Buffalo Corporate Center 
368 Pleaaantview Drive 
Lancaster, N.Y. 14086 

Dear Mr. Santillo: 

February 28, 1989 

My study in Puerto Rico involves collectins population data on both aisatory 
and endeaic waterfowl. I aa in the process of preparins a final report on 
population statuses, trends, habitat uses, etc. for the White-cheeked pintaila, 
Ruddy ducks, West Indian wh!Jtlins ducks, and Coaaon aoorhens. Thil 
report should be co~pleted soaetiae in July, 1989. 

To help you to .IDeate and identify nests of waterfowl in D.la Pinero, a brief 
account ia siven on neat locations and ess descriptions. Allo provided is a 
list of soae the in-houae reports on waterfowl in Puerto Rico. 

The diaenaions of several White-cheeked pintall esss aeasured were on the 
averase 50.80 •• x 35.77 ••· All neatl were located in atuaps. Proa the 
centers of these stuapa auinea ara .. was srowina. These atuaps are found 
in water and stand approxiaately 3 to 4 feet above the water line. The 
averase clutch size was 9 esss. Color of the ess• were white and the shells 
were saooth in texture. After four or five e111 are Jayed, down is sparsely 
added to the nest. Ho other waterfowl nestina in Puerto Rico haa this 
behavior. 

The few nests of West Indian whiatlina duck found were in the aaae areas 
and atuaps aa the White-cheeked pintalll. Averaae eaa size for thia species 
was 61.86 •• x 45.17 ••· Averaae clutch size was 8 eass. Baa color was 
white and the sh.U. were aaooth to the touch. A few nestl were also found 
in leather fern which srows in s~ndins vater. 

Ruddy duck nestl were located alons the edses of cattail or on ••all islands 
of spikerush. Averase eas lensth and width were 61.92 •• x 45.44 ••· Eas 
color was white and the shells had a roush sranular texture. Ess sizes and 
shapes were siailar in both the Ruddy and West Indain whistlins ducks. The 
only vay ve vere able to diltinquilh between the two nests were by ess 
textures and differences in nest placeaent. 
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I showed your letter and photographs to Julio Cardona who worked on the 
White-cheeked pintail& with Mr. 8elitsky ten years ago. The habitat 
description and nest formation given seems similar to the W bite-cheeked pintail 
nests they found in a pasture on Culebra Island approximately 100 feet from a 
mangrove swamp. For two years I've searched this area several times and 
haven't as yet located a White-cheeked pintail nest. 

I suggest that you either bring egg samples to my office or visit areas with 
us where White-cheeked pintail&, West Indian whistling ducks and Ruddy 
ducks are nesting so you become familar with nests and habitats of these 
species. Wu are currently checkinR nests of these three species on a regular 
bases. 

The following is a Jist of references you may ask for at DNR library: 

Raffaele, Herbert. 1974. Puerto Rico waterfowl research annual performance 
~eport 1973-74. W-8-17. l>epartment of Natural Resources of Puerto Rico. 

Raffaele, Herbert. 1975. Puerto Rico waterfowl research annual performance 
report 1974-75. W-8-18. Department of Natural Resources of Puerto Rico. 

Sedgwick, James. 1977. Puerto Rico waterfowl research annual performance 
report 1976-77. W-8-20. Department of Natural Resources of Puerto Rico. 

Belitsky, David. 1978. Puerto Rico waterfowl research annual performance 
report 1977-78. W-8-21. Department of Natural Resources of Puerto Rico. 

Belitsky, David. 1979. Puerto Rico waterfowl research annual performance 
report 1978-79. W-8-22. Department of Natural Resources of Puerto Rico. 

Rodriguez, Edward. 1986. Puerto Rico waterfowl studies 1985-86. W-12. 
Department of Natural Resources of Puerto Rico. 

Rod'riguez, Edward. 1987. Puerto Rico waterfowl studies 1986-87. W-12. 
Department of Natural Resources of Puerto Rico. 

Rodriguez, Edward. 1988. Puerto Rico waterfowl studies 1987-88. W-12. 
Department of Natural Resources of Puerto Rico. 

I hope the information provided will help you in your work and that you take 
me up on my offer. I would be interested in visting Isla Pinedo. 

, 

Sincerely,J /(k~~ 
~~o~~ez A~~-~ 

A-30 Wildlife Research Biologist 
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ecology ottd eitviroJttueJt t, i11c. 
BUFFALO CORPORATE CENTER 
- PLEASANTVIEW DRIVE, LANCASTER, NEW YORK 14081, TEL. 7111111M·8060 
lnlemlliontl Spectaliala In the Environment 

April 10, 1989 

Hr. Roberto Sackett 
Office of Historic Preservation 
Box 82 
La Portaleza 
San Juan, Puerto Rico 00918 

Rea Cultural Resource Investiaations - Isla Pineros/Cabeza de 
Perro 

Dear Hr. Sacketta 

Attached please f{nd three (3) copies of tha appropriate sections 
of the .. ps for the abova-refarencad project. The project 
araa(s) can ba found on tha uses Punta Puarca 7,, Hlnuta Sari•• 
Quadranala. The scala, hovevar, is at la20,000 rather than 
la24,000. I understand that tha maps also ara produced by tha 
Puerto Rico Depart .. nt of Transportation in San Juan. I hopa 
that they vill prova to ba useful to you. 

Ve are interastad in tba locations of all recorded cultural 
resources vithin or in the vicinity of our study araa. Could you 
please provide us vlth any inforaatlon in that reaard or 
references to othar studies dona in tha area? 

Thank you aaaln for your consideration. Ve are lookina forward 
to heartna froa you soon. 

Sincerely yours, 
/ .·; ) /I ·. t 

I • • .-.f . I, • 1 :. • 

Carolyn A. Pierce 
Senior Archaeoloatst 

Attachaents 
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GOISIERNO 
del 

ESTADO UBRE ASOCIADO ... 
)LA DE PUERTO RICO 

~-~ 
OFICINA DEL OOBEANADOR 

LA fORfALIZA 
SAN JUAN DE PUIRTO RICO 

Hs. Carolyn A. Pierce 
Senior Archaeologist 
Ecology and Environment, Inc. 
Buffalo Corporate Center 
368 Pleasantview·Drive 
Lancaster, New York 14086 

June 27, 1989 

MARIANO GERARDO CORONAl CASTRO 
Dl R!CTOR , OFICIAL 

RE: SBPO#OS-10-89-02 CULTURAL RESOURCE IRVISTIGATIOB DE LA 
ISLA PibiOS Y CABBZA DE PEDO, U.S. NAVAL RESDVATIOR, 
ROOSBVBL'l ROADS, CEIBA, PUERTO RICO 

Dear Ms. Pierce: 

Per your request, we have examined our site files for the 
above referenced project. No known sites are recorded ·in 
our files for these islands. However, this area has a high 
sensitivity for locating cultural resources. If any project 
is planned in this area an intensive cultural resource 
investigation (Stage I) should be,conducted to determine if 
any potential impacts will occur to cultural resources. 
Please consult our office for guidance concerning these 
investigations. 

It appears that the previous investigations conducted by 
Ecology and Environment, Inc. are one of the few reports 
prepared for this area. Our office requests a copy of these 
reports for our archival record. We appreciate your 
cooperation. 
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Mariano G. Coronas Castro 

Ms. Carolyn A. Pierce 
Page 2 

If you need additional information, please· ·ao··, not 
hesitate to call State Archaeologis Dr. Michael A. Cinquino 
of my staff. Your interest and c ration in hel Plleae 
protect Puerto Rico's archaological d historical · ~~ 
are appreciated. ~~ 

~ 

J 
.Q 

c. 8' 

~('~..,. ··" 
"' b•1. ao••• !tGCC/lsc 
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ecology and environment, inc. 
BUFFALO CORPORATE CENTER 
318 PlEASANTVIiW DRIVE, LANCASTER, NEW YORK 14088, TEl. 716/684-8060 
International Speciali8ta In m. Environment 

Ausust 2, ·1989 

Dr. James \Jiley 
U.S. Fish and \Jildlife Service 
2140 Eastman Ave. 
Suite 100 
Ventura, CA 93003 

Dear Dr. Viley: 

As discussed in your telephone conversation of August 2, 1989, with 
Kevin Dominske, Ecology and Environment, Inc., (! & E) is currently 
conductins field surveys to establish the presence and habitat use of 
yellow-shouldered blackbirds (Agela·ius xanthomus) on Pineros and Cabeza 
de Perro islands in Puerto Rico. These surveys are part of the 
"Environmental Assessment of Training Activities on Pineros and Cabeza 
de Perro Islands, u. s. Naval Station Roosevelt Roads." 

The survey plan vas developed in accordance with your recommendations to 
the u. s. Navy prior to 1988 when the scope of work vas being developed. 
Field surveys are desisned to census yellow-shouldered blackbirds at 
various times of the year that correspond with breeding and non-breeding 
activities. Specifically, four·one-veek surveys will have been 
completed by September 1989, with one each during the weeks of January 
12-17, April 3-7, June 5-9, and September 25-29, 1989. 

The January and September censuses include nocturnal roosting surveys to 
determine if and where on the islands the blackbirds roost and to 
deter•ine if shiny cowbirds and Antillean grackles roost with the 
blackbirds. Roost surveys are conducted by stationing observers along 
the western shore of Pineros between 1600 and 1900 hours to watch for 
blackbirds movins between Puerto Rico and Pineros Island. 

The censuses conducted durini April and June field surveys correspond 
with the breedins season of the yellow-shouldered blackbird. Observers 
listened for song and watched for display activities, nest buildins, or 
feedins activity daily between dawn and 1200 hours. Censuses vera 
concentrated in the habitat most likely to support the blackbirds (i.e., 
red .. nrrove fringe forests, salinas, brackish lasoons,·and the 
upland/lowland ecotone); however, all portions of Pineros and Cabeza de 
Perro islands vera systematically covered during the censuses. 
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Dr. James Viley 
August 2, 1989 
Page 2 

To.date, after the completion of 3 of the 4 quarterly surveys, no 
evidence of yellow-shouldered blackbird activity has been observed 
during either roosting or breeding censuses. 

The survey plan outlined above vas based on your recommendations. Ve 
would appreciate it if you would review the methodology used for the 
surveys to verify if you believe they are sufficient to confirm the 
presence or absence of yellow-shouldered blackbirds on Pineros and 
C&beza de Perro islands. After reviewing the field survey plan, or if 
you have any questions concerning this request, please contact me at 
716-684-8060 or the address shown above. Thank you for your assistance 
in this matter. 

Sincerely, 

~s~ 
David Santillo ~ \ 
Project Manager ~10r.-l 

o1o/NZ3090 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

PATUXENT WII.I>LIFE RESEARCH CENTER 

10 August 1969 

Southwest Research Group 
2140 E•atm'n Ave., Suite 100 

Ventul"'ll , CA 93003 

M~. Dsvid Santillo 
Ecology and Environment, Inc. 
Buffalo Corporste Cente~ 
366 Pleaa1ntview Drive 
Lancaster, Jlew York 140ttb 

Dear M~. &ntillo, 

Tlvtnk you tor allowin~ ase to oo•ent on your studi~R ot tM sutus ot 
~ yellow-shouldered blackbird (A••laius xsnthomus) on Pineros and Cabez~ 
de Perro islsnds in Pu.~to Rico. 

I have reviewed your methods, as you presented in your l•'ttflr ot 
. Aucust 2, 1989. Tb!tse uthods (nocturnal roosting surveys, listening !or 

song, ae•rches t~r n.stin& •nd te•din~ activiti4• in suit3bl~ ~bit~t) 
follow tho .. I succeaatully ua.d during earlier ye~ra. the intensity and. 
exttnt ot your surveys (i.e., four one-week periods) .... quite suitable 
tor the a110unt ot area you sre aurvey~ns snd the nsture o£ tM sniMl. 

In su ... ry, 1 believe you hAv• been u~ins approprist~ survey methods 
to confirm the preHnoa or abHnca ot breedins and roostinc y<tllow­
shouldered blackbirds in Pineros and Cabezs d• Perro islftnds. 

Plea.. let me know if I can provid• further 5saiat.noe in your 
pro3eot. 
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~· w. Wiley 
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APPamiX B 

CULTURAL RESOURCE SENSITIVITY 
ASSESSMENT OF ISLA PINERO& AND 

CABfZA DE PERRO, PUERTO RICO 

Aprll1880 

DEPARTMENT OF THE NAVY 
Alllntlo Dl\1llon 

,_.. Faalll• Engine-. COmmlnd 
Norfolk, Vlrglna 2S511 
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1. :nrr&ODUC'l'IOB 

As part of its responsibility to address the potential iapacts of 

the proposed action on critical environaental resources as early as 
possible in the plannina process, the Departaent of the HayY, Atlantic 
Division Naval Facilities Jnsineering Co...nd, contracted BcolOIY and 
Bnvironaent Inc. (B & B), to develop a cultural resource sensitivity 
ususaent of Isla Pinero• and Cabeza de Perro, ceiba, Puerto ltico. 
This usessaent pruents expectations about the types and locations of 
cultural resources which .. y potentially exist on the islands. After a 
backaround review of previous research in the area, liaited field sur­
veys vere used to evaluate and refine those expectations. The final 
cultural resource sensitivity asseasaent utilized the data to identify 
and locate known cultural resources and areas vhere resources aay be 
located on Isla Pineros and Cabeza de Perro. 

Bl-1 



2. runous CUL1'UiiL IISOUilCI STWDS • 

In 1983 lcolOIY and lnviroa.ent, Inc., (I & I) conducted a pre­
lt.inary cultural r .. ource recoaaaissance survey of u.s. Naval Station 
Roosevelt load8, Oeiba, Puerto Rico to evaluate cultural resourc .. at 
the Naval Station and potential iapacts which aiaht result froa con­
tinued use of the area by the Ravy (I & B 1984a). Part of this study 
included a sensitivity assessaent. The sensitivity assessaent consisted 
of exaaination of data froa seven previously recorded archaeolotical 
sites, includin, slope, distance to water source and soil characteris­
tics. Other environaental variables <•·I·• presence of ..acrove swamps) 
were eliainated from consideration because they are too ubiquitous to be 
used as crt teria and/or their locations have chanlecl throu,h tiae. It 

would require areater teaporal controls than are pr .. ently possible to 

establish relationships between archaeolocical site locations and the 
locations of these environaental features. Critical environaental fac­
tors deterained to be associated with site locations were slopes between 
5 to 40%; locations within 150 Mters (500 feet) of a water source; and 
well-drained .. diua-textured soils. Areas of Roosevelt Roads Naval 
Station which exhibit all of tb .. e factors were identified as areas of 
arcbaeoloaical potential, while areas which did.not exhibit these fac­
tors were considered to have no arcbaeoloaical potential. Isla Pinero• 
and Cabeza de Perro were also included in the sensitivity assessaent. 
All of Caban de Perro and aost. of Isla Pineros were cat.,orbed as bav­
in, the potential to yield arcbaeoloaical r_.ins. ODly the area upped 
as tidal awaap soils (Ts) on USDA soil ups (USDA 1977) were considered 
to have no arcbaeoloaical potential on Isla Pineros. 

A predictive aodel vas developed for the Naval facilities on 
Vieques. The aodel vas used in an atteapt to rank areas of the island 
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into areas of high, medium, and low potential for yielding cultural 

resources. The model was evaluated against findings of sites from field 

studies on Vieques. Factors considered to be associated with high 

archaeological potential included soil characteristics similar to those 

used in the Roosevelt Roads study; and locations with elevations less 

than 10 meters above mean sea level {HSL) and within 125 meters of the 

seacoast. Areas of moderate potential exhibited similar soil drainage 

and texture and either elevations of less than 10 meters above HSL or 

were within 125 meters of shore, but not both. 

The evaluation of the model showed that the factor of elevation 

(i.e., whether a location was within 10 meters above HSL) was probably 

overemphasized. This was possibly due to biases with regard to areas 

of early investigations (the findings of which were the basis for the 

model). Field investigations conducted prior to the E & E studies in 

the area may have focused on areas close to the shore, neglecting the 

interior of the island. 
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3. APPLIC&BILI'.rt OF PIIVIOUS S'IUDIBS 'fO 

ISLA PIIIIIOS MD c•-z• .. PIDUIO 

The Roosevelt Roads and Vieques studies provide inaiaht into the 
types of environaental factors with which site locations appear to be 
associated, and, to a luser extent, the types and cultural periods of 
the sites vbich have been identified in the area. Sensitivity aase••­
aents for Isla Pinero• and cabesa de Perro, however aust consider basic 
differences between these saall islands, on the one hand, and the 

· Roosevelt lloads and Viequu ArM, on the other. Isla Pinero• is a 
relatively aaall island (approxi .. tely one half square aile) that liu 
approxiaately 0.5 ailu northwest of the Roosevelt Roads Naval facility 
across the Passaje Kedio Mundo. Cabeza de Perro is an island of approx­
imately 0.04 square ailes situated 650 feet off the southeastern end of 
Isla Pineros. 

Several factors identified as associated with site locations in 
previous studies are only soaevhat appropriate to a discussion of Isla 

Pinero• and Cabua de Perro. Both the Roosevelt loads and Viequu 
cultural resource aa ... saents cite soil drainaae and texture character­
istics as closely correlated with site locations and therefore of pre­
dictive value. Isla Pineros, however, contains only two soil typesa 
tidal svaaps (Ts) in the lover southwestern section of the island, and 

Descalabrado clay lou 2()-4()% slope eroded (Ddr). C&besa de Perro is 

exclusively Descalabcado clay loaa. SOil types are therefore of little 
utility in deterainiaa ar .. of the bland in which archaeoloaical situ 
are likely to be found. Distance to water is also not a useful criter­
ion, since there is currently no apparent source of surface water on 
either island, altbousb sa-a of the bill aid .... Y provide runoff water 
dudaa rai07 periods. The other factors used in the urlier senaitivity 
aasusaents, elevation and distance froa the shoreline, are also not 
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useful in this case, since no part of Isla Pineros is more than approx­

imately 1,150 feet from shore and elevations are also somewhat limited. 

Topographic classifications assigned to site locations in the 

Vieques study are also not completely transferable. Landforms such as 

valley slopes, quebradas, and coastal bluffs and terraces are not found 

on Isla Pineros. A variety of landforms, some in association with or 

adjacent to distinctive environmental areas (e.g., mangrove swamps, 

coastal lowlands), are present on Isla Pineros. They are, however, much 

smaller in scale than some of the similar landforms on the larger 

islands. 

Isla Pineros can be separated into three major types of landforms: 

hills, coastal lowlands, and tidal swamps, with several smaller divi­

sions within each of these (see Table 1). Each of these landforms 

offers a unique combination of natural resources which could be poten­

tially exploited by humans. However, the size and hilly character of 

the islands suggest that they would not have been able to support large 

or permanent resident populations. It is most probable that Isla 

Pineros, and to a lesser extent because of its smaller size, Cabeza de 

Perro, provided bases from which to conduct specific resource collection 

activities rather than long-term settlement. Sites from all cultural 

periods would probably be similar in this regard, although the specific 

locations of different period sites may vary, depending on the specific 

resource utilized. 

In general, the archaeological complexes identified on Isla Pineros 

and Cabeza de Perro are expected to be consistent with those already 

recorded on Vieques and Puerto Rico. 

Cultural complexes expected to be found on Isla Pineros should fit 

within the general historic framework outlined in previous reports of 

cultural resource investigations for Roosevelt Roads and Vieques Naval 

facilities. This framework, drawing heavily on Rouse (1948 and 1964); 

Rouse and Allaire (1978); and Vescelius (1979 and n.d.), utilizes a 

four-age chronological structure (i.e., Lithic, Archaic, Ceramic, and 

Historic ages) for major cultural divisions of the circum-Caribbean area 

which have, in turn been further refined into regional chronologies (see 

Figure 1). Vhenever identification was possible, the general cultural 
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series tera of Banwadian for Archaic sites, and Saladoid, Ostionoid, 
Blenoid, and Cbieoid for Ceraaie sites have been used. These te~ will 
also be used in the present study whenever sufficient data exists to 
perait chronologie plaeeaents of any new site identified. 
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4. rrPIS OP CULTURAL USOURCBS BIPBCDD 

The Cultural Resource Manare•ent Plan developed by B & B for Naval 
Facilities on Roosevelt Roads; Vieques and Culebra, Puerto RicoJ and the 
Vir1in Islands (I & I 1985) presented 1eneral expectations about the 
rance of arcbaeolo1ical site characteristics for the various cultural 

periods that existed in the area. The followiq sUIIIIary, drawn froa 
that report, illuatrates the ranee of archaeological sites that con­
stitute el .. ents of the settl..ant system of the different cultural 
1roups that inhabited the eastern Puerto Rico area, archaeolo1ical sites 
which have been or •Y be expected to be found on Isla Pineros and 
Cebeza de Perro. 

Lithic Ace coaplexes for Puerto Rico or the Vir1in Islands are not 
well understood. Lithic Ace sites vere not anticipated, nor were any 
identified durinc any of the previous B & B surveys. None are antici­

pated to be identified on Isla Pineros and Cebeza de Perro, althoqh it 
is possible that sites which lack cbronolo1ical data -.y date to the 
Archaic period. 

Different kinds of abori1inal sites <•·I·• c .. ~., fishinc and shell 
1leanina stations, etc.), particularly of the Archaic period, .. y be 

found differentially distributed throuchout the various environaental 
ecoaones (habitats) in the area. These distributions will be correlated 
with differential resource availability and exploitation. 

Recent survey vork bas shovn that Archaic Ace (pre-ceraaic) sites 
are present at several locations throuchout Puerto Rico and the Vir1in 
Islands. This work bas shovn that these sites are found associated vi th 
the ~~an&rove svaaps and adjacent •udflats present in uny araa. Pre­
ceraaic sites, frequently recocniaed as shell .ounds, are not antici­
pated to be as vell represented as the later ceraaic Ace sites. This is 
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based on the assumption that populations in the area during pre-ceramic 

times were considerably smaller than during the Ceramic Age. Moreover, 

many of the Pre-ceramic shell mounds with coastal locations may now be 

underwater as a result of minor changes in sea level and cultural and 

natural alterations occurring to coastal ecosystems. 

It is expected that the majority of sites located on Isla Pineros 

and Cabeza de Perro will be Ceramic Age sites. Based on postulated 

migration patterns for the Caribbean area, these sites will likely be 

less represented in early ceramic times and will increase in number over 

time. Furthermore, a considerable variability in the kinds of sites 

representative of the Ceramic period (e.g., camps, hamlets, and 

villages) is evident throughout the area because a variety of wild 

subsistence resources, in addition to domesticated crops, were exploited 

by Ceramic Age populations. Also, different kinds of Ceramic Age sites 

should be differentially distributed throughout the different environ­

mental ecozones as a function of the different resources exploited in 

those ecozones. Ceramic Age sites are identified by the presence of 

pottery and other ceramic objects, as well as artifacts made primarily 

of stone, bone, shell, coral, and wood. 

Given the available evidence documenting increasing population 

density and site sizes in the Ceramic Age, organizational/social com­

plexity should be greater and the settlement system more complex for 

that period than for· the Archaic Age. Accordingly, it is expected that 

there will be substantial diversity of site types. 

The general types of historical properties found at Naval installa­

tions are already known. Hundreds of structures including headquarters, 

officers' quarters, troop barracks, hospitals, and various other build­

ings associated with training and development are present on the various 

facilities. Civilian properties consist of the remains of haciendas and 

plantations, including quintas, centrales, windmills, and the village, 

hamlet, and homestead occupations of agricultural laborers, as well as 

slave quarters. Although some of these properties retain a good deal of 

their original integrity, many nov exist as archaeological deposits. 

Isla Pineros and Cabeza de Perro, however, are too small and hilly for 

one to expect extensive historic use of the islands, although some 

military and possibly civilian structures may be identified. 
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As stated above, Isla Pineros and Cabeza de Perro differ fro• 
Puerto Rico and the lar•er islands of Vieques and Culebra. Archaeolo•i­
cal site types that may be located on the saaller islands are likely to 
represent only a se .. ent of the settle .. nt systems of the cultural 
•roups of which they are evidence. The types of sites can be expected 
to be restricted in variety, density, and probably size. 

The locations of sites on Isla Pineros and Cabeza de Perro must be 

examined from the perspective of those environaental features (e ••• , 
landfo~) available on these islands. However, since the archaeolo•i­
cal sites identified on Puerto Rico, Vieques, and Culebra are coaponents 
of the saae cultural complexes as can be expected on Isla Pineros and 
Cabeza de Perro, so .. d .. ree of continuity in site type and location can 
be assuaed. The existi~ locational data for arcbaeolo.ical sites on 
Vieques were reviewed for 112 chronolo.ically identified site coaponents 
(see I & I 1984, Tables 3-3 and 4-1). 

Th~ current review indicated that, with several exceptions, the 
cultural components identified for each of the periods (i.e., six 
Banwadian components, 22 Saladoid coaponents, 22 Ostionotd coaponents, 
35 llenoid coaponents, and 27 Chicoid co•ponents) tend to be located on 
the s.-e three types of landfo~. Nearly 75% of the Salodoid, 
Ostionoid, and Chicoid components are located on coastal bluffs or 
terraces, valley slopes, or coastal lowlands. No Banwadian and only 17% 

of the Blenoid components were located on coastal bluffs or terraces. 

The locations of Blenoid co•ponents also differed in that 1reater use 
was aade of peninsula areas (20% of the llenotd coaponents) and knolls 
(17%). 

Based on exaaination of the Vleques data, expectations about the 
abori1inal occupation of Isla Pineros and Cabeza de Perro can be for•u­
lated. Archa.ic (Banvadlan) period sites will be least frequent, and 

althouch they aay occur on all types of landforms, hilltops and knolls 
will be preferred. The types of Archaic sites aay also be vari ... 
Ceraaic period sites (with the exception of Blenoid sites) will exhibit 
cluster!~ on a liaited nuaber of landfo~. Since these populations 
practiced .. riculture, Isla Pineros would have been too saall and hilly 
to support all phases of their settleaent syst... Seasonal resource 
extraction caaps and fishina sites on the ... 11 islands· to suppl ... nt 
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the permanent agricultural settlements on Puerto Rico would be expected. 

Ceramic period sites will therefore be limited in variety and location 

and will be primarily oriented towards marine and reef resources which 

are not as readily accessible from Puerto Rico. The tidal swamp (i.e., 

mangrove) area of Isla Pineros should not have been as heavily used, 

since Puerto Rico in the area of Roosevelt Roads has extensive mangrove 

swamps which are accessible to populations in the area. 

Elenoid sites may represent a divergence from the above general 

pattern for Ceramic Age sites. Data from Vieques are not sufficient to 

determine if this is due to a change in settlement systems during this 

period. If there was a change in settlement patterns on a regional 

basis during Elenoid times, then Elenoid period sites should also 

exhibit differences in location on Isla Pineros. If no such differences 

are noted, the variation in site location on Vieques may represent local 

adaptations to new environments. 

In general, aboriginal settlement on these small islands is indi­

cated by sites of all periods that are expected to exhibit a pattern 

that reflects its use as a base for resource collection activities 

rather than for permanent settlement. Isla Pineros can be divided into 

four types of resource areas, each of which is associated with a dif­

ferent combination of land forms. Not all of these areas, however, can 

be expected to be exploited equally. Large mangrove swamps exist on 

Puerto Rico in the area of Roosevelt Roads Naval Station. These man­

grove areas could have been exploited by Puerto Rican-based groups more 

easily than the mangrove swamps on Isla Pineros. The usually favored 

site locations at the elevated margins of mangrove swamps can therefore 

be expected to be underutilized on Isla Pineros. In contrast, the 

locales from which marine resources could be exploited would be more 

heavily used at Isla Pineros. This would be especially true of areas 

which border offshore reefs (Rouse and Vatters 1983). Three extensive 

and several smaller reefs are located along or just offshore of Isla 

Pineros' north and east shores. 

Several areas of coastal lowlands are also located along the north 

shore. The margins of these lowlands, especially near the coastline, 

offer immediate access to marine, reef, and terrestrial (lowland) 

resources and should exhibit the greatest density of sites from all 
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periods and the createst nuaber of aulti-coaponent sites if the use of 
Isla Pineros, and to a lesser extent Cabeza de Perro, as marine (and 
reef) resource extraction sites is appropriate. 

The data needed to evaluate the above observations about the abori­
cinal settleaent that can be expected on Isla Pineros and Cabeza de 
Perro consists, initially, of site location inforaation. Based on field 
surveys on Vieques, soil foraation has been ainiaal. The site location 
data can therefore be collected durinc the proposed 3-day field period 
by walkover reconnaissance surveys of each island. The walkover recon­

naissance surveys would be desicned to s .. ple each of the different type 
areas found on the islands (see Table 1) • 

. Vithout int~sive artifact collections and excavations at dis­
covered sites, it is unlikely that the detailed chronolocical 
identification of the cultural coaponents present will be possible. The 
specific questions dealina with settl...nt syst ... by period will 
therefore not be possible. The ceneral site inforaation will, however, 
allow for the evaluation of the ceneral hypothesis that these saall 
islands were, primarily, aarine and reef extraction sites. 

Data collected durinc walkover surveys will also perait the evalua­
tion of the potential elllibility of the located sites for inclusion in 
the National lelister of Historic Places. 
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5. SUIIIWlT 

Vhile the populations that have occupied Isla Pineros and Cabeza de 
Perro can be expected to have been aroups belonging to the same sequence 
of cultural 4evelopaent as found on the surrounding larger islands of 
Puerto Rico, Vieques, and Culebra, the s .. n size of these islands and 
their location so close to Puerto Rico suaaests that they aay have 
served a auch aore restricted function in the overall settl.-.nt systeas 
of these cultural groups. Coaparison of data fro• the two islands with 
data fro• Vieques indicates that Isla Pineros and Cabeza de Perr.o lack a 
nuaber of types of environaen·tal areas which were utilized prehistori­
cally, and their liaited area would have restricted their usefulness 
during the Historic period. The sensitivity aodels developed for 

Vieques and Roosevelt Roads are therefore not directly transferable for 
use on the saall islands. SoM co•parisons can be ude, however. 

Aspects of site distribution on Vieques for which data have been 
recorded have indicated that locations fro• which aaritiae and/or reef 
resources can be exploited will probably be the aost heavily utilized 
ar ... of Isla Pineros. Mansrove svaaps, in contrast, aay have been 
underutilized because of the proxi•ity and therefore accessibility of 
large aangrove sw .. ps in the area of Roosevelt Roads, Puerto Rico. 
Coastal lowland areas will have been exploited, but site locations where 
lowlands open to the beach vould be favored because of the availability 
to aore than one set of resources. Under such expectations, the areas 
adjacent to the lowlands along the north shore of Isla Pineros, 
especially the aargins along the lowland near the northeast corner of 
the island, should have been the aost densely occupied, while the 
lowland at the southeast corner of the island should have been the least 
occupied. 
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The limited reconnaissance survey of Isla Pineros and Cabeza de 

Perro involved a walk-over survey of each island to locate evidence of 

cultural resources. The survey was conducted so that at least a sample 

of each environmental zone was inspected. This provided the locational 

data against which the assumptions of resource utilization and site 

location were evaluated in the final environmental assessment report. 
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