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COMMONKEALTH CF PUERTO RICO
OFFICE OF TRE GOVERNOR
ENVIRONMELTAL GUALITY BOARD
BOX 11785
SAN JUAN, PUERTOD RIZO (7410

_ R - -~ e
s all offl il coxmunications %o, 1‘-:]:.-'—Lz.'—>_-‘.i"l.".p
to the \ L
Fickse mzniion this poobrg »t e
secutive [horelror . ..
C refrinng o tis subjesy

Febiruzry 10, 1971
Vion. Fernando Chardon
Secretary of State

Hon. Antenio Santiage Vaézquez :
Secretary of Fublic Works

: - Hon. I. .gue Soler Cloguell
- Chairman .

Puerto Rico Planning Board

Gentlemen:
We submit heresvith, In response to y.our request of Novamber
19707 our report on the natural resources, developmental potent ial,

and socio-econmimic ¢ “pects of Culebra.

The report resulted from a thorough Teview of prior docurmentation
and 2 woek of intonsive gite study and evaluaticn., The on-site wark
was carricd out by 2 team of 17 sclentists and environmental specizlists
representing cicht Caonvmonwsalth agencies and four Federal departirente,
under the lcedorzhip of Mr. Robert Cassagnol of the frea of Natural
Resourcas, Doeusrbment of Public Works, The synthesis of various sco-
tions into @ cohesive docurent was gnillfully done by Dr. Kathleen Ochs,
also of the Erea of Natural Recources.,

A3 we er

», mocnting gocial and ceoncmic nressurcs are

creating C},:r; v to te natural Tesuty énd ccology of Puerto
Pico. In ths s ielicre iclenu of Culebhre~—an exceptional natural
araz— thoss u.:'.-“'--- ol 5 have been absont up to this time, Eowover
with curr=nt o s=ing proposcd in the status of Culebra, a unigue

oppaTiurity is q:_Lcre;i td the Commonwealth to plan properly by implemen-
ting envirentioital protootive ooasuras which \-,411 also yvicld maximum
sociel apd ccononic easlits, The over-all goal should be the eveiution
ol a comprobanzive plan which thoroughly coordinates measures for



cavironmenral protection with initiatives in the developmental
sector.

In view of the prasent situation wo urgently recommend that

any dzcicions and releted commitmonts on the {urther devalopiment of
Culchre be imrcdiztely susp.rizd until the infoermaotion and chserva-

tions develnpodd through this repc

process, We would elzo strongly recommeond that an exccutive order
in this regard e issucd by the
with Culebra,

'l_iOE(T.O Jé}u{n_

Assistant Sccretary of Public Works
Area of Matufal Rosources



INTRODUCTION

The Island

Th§ island of Culebre lica sgpproximately 17 miles east of Puerto Rico,
12 miles west of St. Thomas, and 9 wiles north of the i1sland of Vieques., Tts
total area is slighily less than 7,000 acres. It is chevacterized by irregu-
lar topography with Lills of low elevation, the tallest being Monte Resaca,
with-an elevation of €50 {eet. Due to Culebhra's small size and low elevation,
thé trade winds are not exposed to correcltive or orcgraphic forces of great
magnitude, causing a reduced rainfall pattern over the island. As & result,
the climate of Culebra is sléghtly werie an@ there zre no permanent fresh water
strééﬁé. Such conditions are very favoréble_ior a2 profuse coral growth in the
sarrounding clear littoral waters where gedimentation 18 reduced to a minimum,
Due to its lopg and intricate shoreline, Culebra presents a serics of bays,
peninsulas, apd hars, some of which die in abrupt ¢liffs, sandy shores, or wmaa-
grove feorests. The nrincipal harbor is Fu=cnada Honda, which 1s considered

one of the most secure and best hurricane harbors in the Leeward Islands.

The island is 2t present a United States Navol Nefensive Sea Area and
F
Airspace Rescrvatien. PBavigatien by vessel other than these auvtlhiorized by the

Secretary of tha Naevy is prohibited within a2 threa mile limit.

tv the roquest of the three-membor Committee on Culebra sppointed by

Govorner Torre, the nvirerncental Quatity Borrd organized on intov-disciplioary

¥
——
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oup ¢f profeasionals charged with the task o
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preparing a report ¢n the

naturel recouvevs, the developrment potential, and the socio-econenic aspects

of
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the island cof Culelira. Tihe participants in the study were!

Commanwealith agzencies:
Fnvivenmental Guality Foard
Departrment of Public Works
Planning Board
Departrent of Agriculture
Econonic Development Administration

Fedevazl agencies:
Ceological Service
Fi.© .und Wildlife Scrvice
Soil Cocgaervation Service
Nationgl Oceanic and Atmosphaeric Administration:

Others:
Pucrto Rico Nuclear Center
University of Puerto Rico
Agricultural Experiment Station

e Area of Nztural Resources of the Depzartment of Public Works directed the
vdy, Specific areas evaluated included physical resources {(climate, soils,

nerals, and water), bilotic ressurces {(flora and fauna ceaste) and marine
) P | »

sources {beaches, reefs, fish, ocean, ete.), and sccio-econonic resourccs.

Methods

we

4
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Most of Lle information presented in this report was gathered during a

ck-loeng visit to Culebra which tool place the week of Yovember 30 to Decorber
1970, Tn mddition, maximum use has been made ¢f exigting studices and expart

awledge of conditions in the regioa,

Trzusportaticn, both by JFecep and by boat, was very kindly provided for

[l
4
-

veral of the stvedy groups by Culebra's Mayer Ramon Feliciano, and the United



hensive in-depth study. Many of the cress would repay careful extennive
investigation. In some cases, this report merely provides the rramdvork for
more detziled evaluation of 2 particular feature., HNoverth. less, it is
believed that this report identifies the major Facters which sheuld be con-

sidered in any couvprcheonsive plans Tor Culebra,

A summary of the highlights of the individual findings in each area, and
a brief eollection of scme of the specific recommendations of the participating

specialists, have been eppendecd to the report.

Participants

Profuse thatks are due the individual epecielists who particireted in

this study for their erthusiastic contributicus of large quantities of tire,

effort, and personal facilities. Merbers of the group were:

STIDY LEADER
Reobert Cassagnol, Area of Yztural Resources

CLIMATE
Robert Calvesbert, NKatienal Oceanic and Atmospheriec Administration

SO1LS
Cubiriel del Toro, frren cf Natural REesources

MINERALS .
Denris Cox, U.8, Ceclogical Service

MINERALS
Lisbioih Hyman, Ares of Natural Rescurces

WATTR
tenry Andorsen, U.S. Geclogzical Service

ECasvorains

VotbhUoon CGelia,  Area of Kotural Roraurces



F IJ :" .»_"!"

Poy Waodbury, Agricultural Experimout Station

Ricardo Cotte-Sarntzna, U.S. Fish end Wildlife Serv

BIJ.&C'I‘I}:S
Pedro Gelabart frea of Natural Resources
3

COASTAL RESCURCES
Robert Ting, Nuclear Center, Mayaguez

REFFS
¥rank Torres, University of Puertc Rico

- FISH

Donzld Erdman, Dcpartment of Agriculture

OCEANS

Jaime Biaggi, ILconomic Development Adminlistration

SOCIO~ECONOMICS _ : .
Jase Cirme de Vi1la, Arez of Natural Rescurces

SOCTO-ECOROMICS
Miguel Santiage, Area of Raturzl Resources

SOCTO-ECONTHICS
Alejandro Candslario, Arvea of Naturel Resources

iv
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CLIMATE

The single factor which most determines the character of life on Culebra,
whether plant, animal, or human, is the excessive dryness. Mean annual rain-
fall is only 39 inches, varying from 16 inches, in the drought year of 1967, to
as high as 53 inches, in 19%42. The yeor of 1970 has slso been an exccedingly
wet one, and this fact has undoubtedly colored the viewpoinrs of the investigators
in this study. Forty-seven percent of this falls in the four month period fron
August’ thrgugh Nowvewmber {sce Tetle 1.1,). Toe wean nunber of days per year in
which 0.1 inch or more of rain will fall is 58, Only 19 days will have a half

inch or more.

Termperzture
Ko data on air teinperature ranfes ou the island are availahle, but these
are undoubtedly similar to tempcrztures on the east coast of Puerto Rice, which

range fromw 74.4°F mean annual mivimuam to 85.7°F nean annual maximanm, or froom

€2° to 93°, as two reccrded extreras.

Humidity
Again, although no records have becen kept on Culebra itself, the air masses
reaching the island are very similar to those arriving op the east coast of

Puerto Rieo near Poosevelt Roads. There, the annual davtime mean is 677, ricing



Table 1.1, MWMaoon Monthly Rainizl! on Culebm, *

January 1,90
Pebruary 1.52
March 1.28
April 2.53
May 3.41
June 3.67
July 3.15
August 4.06
Septembar 5.26
October 4.71
November , 4.43
December 23,02
Mean Araual Tota 38.95 inches

* Data were collected at a single station, the command post of
the U, S, Navy on Funta Flamenco, and everaged over &
23-ycar period,



Scils are ferrad through the interaction of climate, plazts and zninels,
parent wmaterial, to?ography, end time. All these factors control the de-
compositien of roeks through tire, resulting in what we know as scil. Since
these factors vary greatly freomw place to place cver thn earth's surface,

wmany different kinds -of soil exict,

The classificaticen of s0ils is Lased on internal and externzl characteristics,
emphasiziag especizlly those which influcnce the growth of plants. £ soil type
is defined a;cording to the ﬁi?d, thickness, and arrangeirent of soil leyers., Tt
is derived from a particular parent material. Soil types that differ only in

surface texture---stony, gravelly, ssndy, or silty---but are alike in other char-

fter

%]

gcteristics, are corbined to fora a scil series. Tresce series are nawed

the geographic lecations where thny were first identified.

In order to study particular charzcteristics and determine petentiazl uses,
1l is necessary to recognize the different soil types in an avea and treat them
fcparately. In this way they may be cozpared and their relations with the

envirouncnt defined.

C~7n -
291s Tvpes on Culchra

The island of Culebra, owing to its small size, its rugped topography, and

1te wiiform ceaditions ¢f elimate and texperatunyes, has a licited nunber of soll

—



roa

geries. Seventy~five to eighty percent ol its tetzl srea is covered by roail
of the Descslatrade ond Volcaniec Rock series (sze Table 2.1.), with a slone
which fluctuztes between 20-40%. This class of terrain has svch severe Iici-
tations and dzanyer of erosion that 1t may only be used for pasture, fore:t,
or wildiife, A description of the most ceomon seoil series on Culebra and acd-
jacent cays follows (see Figure 2.1; and Table 2.,2.). XNumbers refer te

equivalent so0il types in a report made by the S0il Conservation Service {2).

1) Descalsgbrado Clay Loam. (84C2, B4EZ, B4F2H This series con-

sists of shallow soils of volcanic erigin, with good drzinage, and of maderza:.
te great slope. They zre formed from frepments of volecanie rock ¢of moderarely
fine texture. They coour principally on slepes cof 5-607 in semi-zrid regzions

with a mean annval rzinfall of 30 to 45 inches end a mean ennuzl terperature ¢

78~80°F,

These soils are poor for agriculture, due to their lack of depth, to tic
low arinfall in the’arca, and to the difficulty of irrigoting them. Coastros:
tion of artificial ponds and septic tanks is =2lso difficult. : They are not
idezl for recreation aress, Highway construction foundations of bhuildinge,

and the establichment of lisght inductries are perhaps the most appropricte

uvses of theze areas. .
2) Jacarez Clax, (8902) This series ecconsicts of soils of ridernt.

depth, with pood drainars, on land of 2-20% elope, Tewxture is fine, 25 a
Fesult of its erigin from sediments and frayrents of wveleanic rtock. It cceur.
N sewi-grid elimetee, with 79° mean cnnusl terperature and ghout 30 inchos ol

rain ror yenr.

o —
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rice hvellanlz on Culebra,

SERTES (SYNMPBCL)

Catafic (331)
Descalabrado  {84)
Amelia (89¢r)
raternidad (187)
Coastal Beaches {334)
Marshes (366)

Mangroves (MS3)

-Volcanic Rock {503)

TOTAL ACRTS
144
2036
612

180

224

2123

% TOTAL ARBY

0.4

3.

30,

3

4




Its limitations for agricultural purposecs are only moderate. If properly

™ana

ed end irrigated, it 1s quite suitable feor cultivation of surar cans,

)

corn, fodder or pasture. However, fur non-zg

07
—
Fi

Lcvloural purposes, such sg
ighway, artificial pond, septic tank, or light inductry constructicn, or for

recreaticon, these areas are poorT.

.

3) Ameclia Cravellv Clay Loan. (89C2 gr) These s¢ils occur en
gentle to steen sleopes (2-200), in &liuvial fans, and at the beases of mun-
taing, They are well-drained and deep. As are the previous twe series, thoy

are characteristic of sexi-arid clicates. A profile of the surface laver

reveals 2 dark brown coler and gravelly texture,

.

Agriculturally, theze soils are restricted by the adverse climatologiceal
conditions, inebility te reotcin water, and low fertility. Thev ray be used
for pasture. For constructien purposes, they zre unsuitztle for artificial
peade, septic tanks, and recreaticn eveas (duc to the hipgh concentretion of
rock fragments), but mav be adeguate as roadfill, building fourdatiens, or

light industry.

1

on level terrain, such os the cozctal
plairs, with slopes varyivg from 0-127. Their texture is fine, cerived {rom
Seliveuts of calcerecus stenes and velcanic reck. They alse heleong to eori-

2rid clicates,

Agriculture is pessinle with propoy Zrvclvooicn ond arvificiel penis are
=

S — ) "y s s . - 3 .
teamible,  Lieht dndvziry, boginesiys, volroniicn arc.s, aud soptic tanh

T
A
+

NCt suited toe these areos.




5y Catalo Lozty Sand. (331 Cpils of the Catelo s<ries are con-

[}
o

pletely level (0~ 5% slepe), zuacsively drained, and deep. They are cornased
of sand 1rixed with rock fravments. Their coarse toeiture makes them oxcesdingly

permeable.

Due to their low fertility and low water retenticn capability, their use
for agriculture is severely limited, ,They wvav, howsver, seyve as roadfill, or
as the location for construection of hizheavs, light industries, or recreation

areas.,

6) Coactal Beaches, (344) Theze formaticns consist of nearrow belts

of beach sands alonc the coast, They are heavily saturated with soa water and

contaim numercus shell fraswonts and skeletens of rarine anirals, Tn the main,

the only vepetation there is coconut palms (Cocos nucifera), sea grape (Caccolots

mvifera), and bejuco de playa {(Ipomoca pes-coorae)., These sotls hove no exricul-

tural value at 211 and are in fact limited solely teo recreaticnal purposes.
) PuUTe

7} ¥arshes and Manerove Swamrs, {360, M3) Another group of arcas

with ro apricultural value, and which a5 vet lack recreational value as well
¥ - ]

] [T - . . . B .
15 Lhe mangrove and other swasns. Salt conccutration is high and soil charac-

T ] . .
“eristics are such that no commercial plants can survive there,

8 ]

£) Volesnic Recok. (503 These are seile in which rocky outcraps

Con Sy
©ver 50~ 707 of the surface. Between theze beulderz, the soil i¢ very shallew
1541 ] . - . ey Y
4 mixed with lovse atones, rendering it useless, Tnils fermotion cocurs

Imena , . . .
PTincipally on elones of 60% or morxe, surporting only a wecedy veoyctatien. It is

}‘r"‘* . - - - - . -
ot suited for wildlife and csthetic aprreciation.
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tilirty

€nils may a2lso be classificd on the basis of their vsefuvlness to rman.

o

ir~z rale into censiduration beorh the clipate and the scil chavacteriz-

tics iv drterrining use, manageront, and potentizl productivity of an arca.

Eight classes are recognized, frem very cultivatable soils nceding mno

censurvation technicues vhatever (Class I), to seils and formatiens . good only

for recreation or wildlife (Class VIII). The first four classes are capable

of cultivation to scwe degree; the last four are not., Ezch of these classes

(=)

way be divided into subclasses which indicate the principal problems of con-

servation in a par+ticular area. The latter ave designated by lower case letters

following the class numhar; for example:
- erosion
W' - wetness
=~ s0il characteristics themselves
) ¢ ~ adverse climate
"er? - gravel

Culebra (sece Tahles 2.2. and 2.3.) contains no soils in the two most cul-

RS L _ . _ o _ x - L T T S 1.
tivatsble classes (I and 11}, and only 11% of Lhe island's erea falls into the

e

DCXL twe categories (IIT and IV). Thus most of Culebra is not suitable for any

ki

, 35% is in Clasze VIII and will not even suppdart pasture or ferest

T e ———
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Conzlusion

In suxzravy, the =zoils of Culebra are prefountly affected by the topogrephv.

Moot &

Al

e oshallow and lack adequete nufritien to soppor

r+

plent 1ife. Ervosion 15
2 major prehlerm. Two thivds the al are f the islen osgesses such
jor prehlem.  Two thivds of ¢ otet rea of t} lznd possesses such

gsevere limitacions that it cannet be cultivated and must remain as pasture, forec

3

’
or parkland. Those zreas vhich can support agriculture zre in urgent necd of

the irplementation of complex techniques of soil and water conservation.
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Geoloey
The geology of Culebra was studied by T.W. Donnely in 1959, (6). The geo-
logic map (Figure 3.1) is mostly from his work but contains minor modifications

resulting from the preseunt studv.

Culebra and adiaceat islands are underlain by volcanic and intrusive rocks
of probable Upper Cretaceous age. Andeaite lava underlies most of the island

.and on many seacliff exposures exhibite pillow structure characteristic of lavas

erupted under the sea, This structure is remarkably wzll-preserved at Punta
Seria on Cayo Xorte, The andesite lava contains many veins and internillow

fillings of quartz. Andesite lava breccic lies aleong the straieht scuthwes:
i

coast of the islan? and on Luis Pefin.

Andesite tuff overlies the lava along the north coast of Culebra, It is

tharacterized by a prominent lavering with beds ranging from 2 few irches to

many feet of thiclkness. This lavering ray be scon alenp the seacliffs between
"o
“42va Brava and Plava lLarga,

The tuff and underiying lzva have bteen intruded by diorite in north central
S PAT . : : - : .
Cilebra ana by dioritc porphyry on Luls Fena, The dicrite weathers to reunded

boulders several feet in diormeter which cover much of the steep novth contrel

Junae

o r .
~¥iGpe of Culehro The sandy reil wacoh
-



riece boulders hoo aceumulated to form the =snmall sand

[aP
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hrava.

Giher glluvial deposits include fine corzl sard and coars

]
[l
[
Al
-
m
—
"
o
o
o
i8]
=2

depasits and fire sznd end clay urderlying vronrrove swanps and legeonal bosins.

Lecatione of Particuler Geologic Irntevest

The following points of geolcglc interest are believed to have congidersbl

value.,

Locality - Geclogic Feature
1) Reoad cut eon rosd to U.S, Lavered tuff deposited on
Kavy Observation Foint pillow lava
2) Sea cliff immediately east Thick beds of tuff showing
: il of.Playa Erava ; spheroidal weathering
3) Funta Seria, Cayo Korte Large, well-prescrved
exposure of pillew lava

Geachemical Samnling and fnalysis

Samples represcarative of large drainzgs sreas were collected frow strean

7y

beds whercwer possible. Febbles and cobbles showvipe the most interse iron
staining or any traces of mincralizarion were selectively sampled froum each
1

Strzim. Szmples of veln gquavts were zlso collected wherever present, Saryples

wire tglen from reoad cuts or cutcropr in areas where streat gullies were not

LT

Fresent. TFigure 3.2, shows the leoceticn of sarples and the route of traverszces

in

. | -
Lzie during the study.

Table 3.1. shows the results of sermiquentitetive spoctrographic analysis,

Dus to the fact thet thare wis na significant varieticon, the ranpe of values is
-

oy ! e, . . - =4 - - - . E
“a0wm for each elezcnt,  The valnes are given in parts per millien except vhore

N ———

e

£
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Table 3.1. el Corn Szmypis:

LSumearning Isiands,
Iron 0,7-7% Boryllium <]-1
Magnesium L05-2% Bizsmuth <310
Calcium 0.3-10% Cadmium <2{ i
Titanium .05-0.75 Cobalt £5-27 ‘
Manganess 70-1500 Chromium <20-77
Silver <0,5 Copper 20-z07
Arsenic <200 Lanthanum <20
Gold <10 Molybdenum <5
Boron <10-70 Niobium <10
Barium, <Z20-2000 Nickel <5-d
Lead <10-20 Antimony <100
Scandium <5-30 Tin <10
Strontium <100-1500 Vanadium 50-57°
-Tungsten <59 ' trrium <10-57 .-
Zinc - <200 Zirconium 20~z

* Due to the fact that there vwas no significant variation, th
of values ie shown for each elerant,
parte per rmillion except where otharwise noted.

54
The values are givzn in
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otherwise neoted, ‘They ate considered normzl for voleanic and ivtruzise rocws of

the twpa fouad on Culebra,

T

vs wore alse analyzaed for gold by etomic abaarption spectropho-

~ -
Trie anr

-
w2
.y
-
i
3
l--l
[
=
T
e/
I
)
%]

toretry.  One samip quartz frow velns “n dioprite pory

was found te contain minute traces of geld (0,05 parts per willion). The other

-

samples containaed less than 0.02 povts per millicn gold.

Development Potentinl

The islands-of Culebre, Culebrita, Cave Nerte, and Luis Pera were exarined
and 41 sarples of bedrock and stress float vere ecllected and analvzed by
erission spectrography and atomic abeorption cethode, No features common to
metellic-mine;al depasi&s were noted and no anoxzlous rotal values werc detected

in the samples ccllected. The dislands have ne histery of mineral cxplecitation

©r prospecting,

It is cencluded that under present and forscesble econcmic and technologiczl

conditiens metal wining ¢on be ruled out as a covrce of wealth and

%

emplovment

fer Culebrans.

X
T T R

A~
g 1, P

Construction materiels are presert in limited quantitieg, Crushed rock
for corstruztien can be produced frow the velcanic rocks of the island and rip-

sreac underlain by diorite. Calcereous send

)

rap night be quarried froz scw

1s abundant on the many beaclhes of Culebra sond Culebritas but may not be extracicd

¥ithout damage to the icland's eherelire. Sm;z1]l amounte of feldspathic sand

Coateiring some boulders could be extracted from the emzll coastal plain near

-

rave without disturbing the beach,




Comprrotively cpeatirg, the hydrolegiz and peolezic conditions on Culebra
arc similar to §t. Thomas end St. John in the Virgin Tslands. The rccks arc
for the most part igneous in naturey teing volcaniec zndesite on the one hand and
a dicrite intrusive ro;k on the other. Ground vater 13 stored and transritted

principally iu uvracks and ecmall fractires of the rock.

Precipitation

Hydreloziczlly, Culebra is somewhat driey than the Virgin Islands and Tuerto
Rico. The average anntel precip{tuticn mzasured since 19385 is ebout 36 inches,
0f this averége nore thaé 80% of the water is returned to the atmosﬁhere ac even-
otranspiration. The evaporaticn potentizl for open water surfaces 1s about 70
inches per year. The water surplus then (the amount availsble for runcff and
infiltratics teo the water table) is lesas than 3.6 inchos, of which an estimated

ne inch of water woy infiltrvete Lo the water table.- O & por square wile basis
this anounts to 17 willion galilens per vear, or for Culcbra's 10 square riles as

& whole about 302 million g~2llons per vear.

The 201l can hald about two inches of rainfall so ceonsegue

1
pal
it
r.‘l
et
lad
e
o
L]
[l
[}
7]

d reirms excoed this

"y

very little surfacc runoff unlecs individual, widely-sy

v
2
-
Ll

&nount, During severe storcs the surface runoff may acccunt fer 20 to 75% of

the runof=,

————
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Thne town ¢f Dovey gets 1t menicipal supily frov a2 field of érilled wells
Jeut 3.5 kilomctors east of Loway. CF the four wells that are cperative only

nuthears M2 and IV are

as are about 20

[

xample, theo chloricde content

parts per millicn, U.S. Public H

rer million.

Formerly rvein catchments

Wt

undependeble, pavticularly in the

uscd extensi ively bocause of the high

salinity of the

gallons pey ninute per well., On November 27,

of vater from the Kumber "2" well was 440

¥
calth Service recomcended maximum is 250 parts
e uscd., However, since the rainfzll is seo

drought years 1961-69, this method is now

moTre

or less™ a backup supply. The storage tanks at these catchpents are 129,000;
162,000, end 110,000 galions for a total of 400,000 gallons, encugh to supply
DBewey for 14 days. Tnis does not include drirking cr cooliing water, which is
tzually supplied by houschold cisterns.
fzliritdies

On the trip of Woverber 30 to Decexber 2, 48 water sampling sites were

visitec and specific conductauce m roats vere teken (see Figure 4.1.). At
20 sites the vater wvas considered relrtively fresh, coataining less than 500
Lilligreze per liter chilprides. Six of 15 dug welle, 3 of 13 sprinzs, 1 of 10
tvamps and larceons, & farm ponds, and 2 out of 4 drilled wells weore ceonmsidered

to hzve reasonzbly {resh vater,




R e N L U FRITh

S ey 3 . -

rfhojn..,c,..,u.,._:r/__._/__ 6.,..:;.:2,, -1 WNIOD N 2t _F

" /..,..n_.,.\ .?.a.c..u:....:.,w. dnf/ RIS u..@.ﬁ.
wr,/fazca mJ/_a,m.Ej_Zu,akc_Q_
"My .wm..J a4 ,.,B/.w.m...,(ﬁd JLVR 7___ e g g O./m_..

!
i
R}

_
|
-__
|

TR e

LI
L
4
T _
_”.—
= . N LI i
S e Lo '
— ; e ]
- - - L__fn —_———— b - - B L —_——— e - B ety CEEIE N - WA

. Nasuiw ) 5Q
. 5901080} TADWNOSIYY MBIy Tl o

»
I.!I\-..{.u__ g & o .
,,..:.._._.
e ﬁ.J
A ' d,.v-.k#.m..ﬂ.
ARV 3oy
...,.f - L A - 4

w H .
| .n_.;_ ,,...;. ./ N TERC .,. H .“3.].
' .wq:!( /__. TR R AE A0 Qug . ,
! .a;._;V\.\\\\_.— - .,.... M ),f\ N e
T T P

1 ...
it . n..o.; L -
RS NOTY e n
i ) ./« i - . .
s coT S [ ) -
! —it -J.rl.l ...,.____Iv.n.-lnl_ \ ) ~Y ¥ -
P ovomy . 7 P Ur\_@é. —— Sy
“f ) -
| mr_ﬂw02¢11 : "y
; . N R Pt ;
| . = T.:..F . w Rl .
Come T " tﬂ%zq L parua T
. . t
_In.,f_-. . __._l. Lt e JF.&OM
. - LIS A o
_ vy . w T w—— _
w ) v \,r&.ﬁ..c.ll‘ u?jrwl
_ pp..dr JP.W.._DD.Q Ak.nuﬁn‘d
I
._ '
: ) P A o N ¥ ¥ 3 o
. i ¢
_ — |
_ ——— w
. —a
. - . - - e - e C e g— - e N P -

2aiT Ly Uda el




23
Tabie 4.1, Soccific Conduectencaes of Sarpling Sites Shown in
Fiozre 4.1. * S
Lazend:
D ~ Dug Well
Ir - Drilled Well
S - Spring
I - Lagoon
T ~ Farm Pond
M - Municipal Supply
18 1365 17 Dr 2268 33D 2000
28 509 18 F 184 34 D 302
38 S06 15 L 11000 35 M 2287
- 41 45500 20D 3500 36 M 2500 . .. .
58. 4905 21 8 10000 37 8 1632
&£ D 4500 22 L 50040 388 4692
7D 2000 23 L 3728 388 3500
8BS - 4905 24 L 2832 . 0 D 650
S Dr 3740 251 2400 41 D 720
195 4810 26 L SC30 428 3876
11D 5040 27 L 15000 43 D 561
1z2r 388 28 L 6000 44 D 788
13F 437 5D 3040 45 & €022
14N 2781 30 L 22000 - 46 8 6500
15 Dr 3400 31D 816 47 D 5500
16 Dr 2266 32 L 200090 48 D 750
*
Conductances are underlined wlhere sample wator is frech,
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Tabie 4,1, Sopccific Condoctiznens of Sarrpling Sites Shown in
Figure 4.1, *

- |
Lagend:

1

Dug Well

Drilled Well
Spring

Lagoon

Farm Pond
Municipal Supply

i

i

izl
i

18 1365 17 Dr 2266 33D 2009
28 509 18 F 194 34 D 302
38 505 19 L 11000 35 M 2287 &
- 4L 45500 © 20D 3500 36 M 2500 . . . 3
58 4905 21 8 10000 37 8 1632 8
gD 4500 22 L 50000 388 4692
7D 2000 23 L 3728 39S 3500
8 S 4905 24 L 2832 . £0 D 850
9 Dr 3740 25 U 2400 41 D 720
108 4810 26 L SC30 42 8 3876
11D 5000 27 L 15000 43 D 561 |
12F 388 28 1 6000 44 D 788 -t
13 F 437 25 D 3000 45 S oz ¥
14X 2781 30 L 22000 - 46 S 6500 ®
15D 3400 31 D 816 47D 5500 3
16 Dr 2266 32 L 200090 48 D 758 5
*
Conductances are underlined where sample wator is frech,




fonclusions
Sema2 0f the lesdirg conmclusions that e
1) Duvg welle, nurbericg more than

.

caastal lowlands of the isiand., The freshes

25 on Culebra, ar

[

i~

w be drawn from the survey follow.
leczeted zlong the

L wells were vsunlly in the lover

slopes of valleys but inlend and on higher ground thzn the coastal beach de-

posits. Dug wells tap

weathered bedrenk materials and are used privarily for watering stock.

ros

can tolerate

-

(rice, sugar cang) are also szlt-resictant;

- A

1y high salinities in their drinking water,

wataer largely from the valley alluvium, talus, and

Cattle
Soma crop plants

cthers are very sencitive to salt.,

The main fregh weter valley was located in Froile disirict in a valley lezlizg
to Enscnada Honda.

2) In the few springs &nd crecks examined, the szlinity of the water scens
to increzse going upstream. The explznation is not readily apparent since the
norcsl condition is for salinity to incresse dovnstreawm, Except for a few rain

£

0

¢ps all the springs tested werc too salty

3

weter, 10 to 40 gallons per minure, from cra

¢quifer. Drilled welle yield water with the
te 1,295 milligrams por titer, The depth of

4) Withcut excepzion the farm ponde

fres ragnfall. Lageens, near the consts,

) &

The Dowey well {ield, lozateld in

Tirns ) . . . q = R
-=Cives an estimabod 16,5 ralls colions <

Prilled wells on Culebraz, tatalling zbeut &, vield small quentitics

centain frech water,

contain brackish

to be uzed for consumption.

cf

che and fracturves in tho bedrock
chleride content ranzirg from 354
the wells is from 54 tc 24 fect.

usually runoilf

QT

drainage basin of 0.%4 squsre riles,

H water tzhle

rechaige to the

crraliv.
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recent water ¢-mand, bascd ar 40,000 gallons per dav for Dewey, is 14.6
~i111isn gallons ernvally.,  Consequently the prescat pumpezgze of the well field

e

is nearing the cxpacity of the basin te yield water.

6} A more conprehencive investigaticn of the possible water resources of
(ulebra should be rade. VWater is scarce and future develepment on the island

vill depend cn the solution of this: problem.
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Tnventary

The island of Culebra and its surrounding woters and cays contein an

T
exceptionally large variety of ecosystems fer such 2 emall area. NMest of

these have been affected in more er less majer weys by the presenée of men,
C-ly repnants are left of many of the criginal communities of interacting
rlants and aninmale, aithough these srzll areas may be representative of
lomrer conditiogs {several types of forest in particular). Other festures .
are the éirect result of human intervention (wide savannehs, a channel
ceporeting Plava Sardinas IT frow the rest of the island, the cleared penin-~
suvla where the terns nest, coconut groves, and the town itself). Some of the
Cist orvious ecosystens existing at presert and meriting cconsidersticn in

I3

wture plans for the island are:

o

1) Villige
2y Main valley

3) Billy sgvennzh, from pressland throuzh prsnture to gpevse forest

&

4)  Boach ferest (lover east edee of Flamenco Foninculsa)
5} Eilly fereste, from dry to mol hills chove nerth coost,

. on Flenzncc Peninsula, Casbexza do Ferro, Luis Fefa, others)

£} Irtermitteat streaz beds (four or five run frow cernter éovd to
south cozst)

51_-\
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- tation It aow contains, It s teoo dry for much aprioultuve. Catrtle dic
iirp nrounls, even 1f the
5, Kavy were net precent, are not sufficicrtly extensive, Hewever, Coloibra
casceases two features, a very long intricate coastline and, as mentiened

avove, e wide variety of ec¢osysters, uwhich mabke it ideal for attracting visi-

tors from outside. These will use it as leisure time facilities, bringing

This developiment of towrism will cccur wnethar the Puerto Rican govera-

o
&=

rent facilitates it or not. It is onlvy a question of controlling it (by

esting, and orescrving) in order to make the greatest..

roming, regulat;ng3 suqe -
rurler of attractive featurcs availzble for as long as possible to the

freatest number of people, CGuce this rajor geal is adopted, decisions as to

the best use of each area are relatively cavy and way be quite flinible, as

Jong as sore overall plan is follewsd and enforced.

Four major problems slould he eolved no matter vhat type of develon.ont
Lotuvrs, With centraliced plonning, they csn be salved eifaic -ntly, vore cheaply
iothe long run, anZ with less damzage teo the environment, thzn if they rast he
"solved" independontly by private €evelorers. Culebra canneot sigppart any further

4 . - - . - - -
tlation withzuet: (1) finding a source of water; (2) dnsizring on sowags

PRty uct onily In the teown of Dovey, but all alone the ¢ and even

e}
AL
1
re
4
-

Y

1

Velepd . : ..
CebpAng adir trancporcotion to the daland,

-

x1l
=

LT

T : .1 - 2 L - - P R M T ’ P
o1 N il HA [P 2 - g THET & - L LS S S IR 3y, Clih -

$RL0ts wsing the borlorzs;  (3)  builaing accese roals trails; end (V) <«




Much of the land or Culebra is vosuited for aprieulture, incepadle of

prrorting cattle populations {(dus to elirmzte) commeanzvrate with the area

currently in pasture, possessing no valeable rincral recources, and imprac-

tical (due to cxperse of trausportation) feor the esteblichment of industry.

For these reasonx, 1t is probable that recreaticnal uses will be cwphasized

as the island develops. 1If so, certain cections of Culebra should defiritely

be sct asice and preserved, in one way or another, in orcder to imsure that

development rerains worthwhile. The ides behind this protection of sclected

frstures

would be to guarentee that these remain not only enjeyable but

alto accessible to all.vho wish to appreciate thew, Idczlly, some or all in

each of the follewingy categories should be kept public and preotected.

1
2)
3)
4)

5)
&)
7)
&)

9)
10)
11)

12)
13)
14)

Culebrita and the reefs south of it

Other recfs

Fishing groundc

Part or all of the wocded tvidge of hills just bachk of the novth
coast, including especially ¥Minte Resa cing cast (o Cerre
Buleon )

Beach ferest on east side of Flamanco Peniusuln

All beaches end low coastzl arepc

Lagaons behind the beaches

Scmz of the maaproves eround the lacoons, all borders of Puerto
del Hanalar, aw4 COﬂﬁ north borders of Lnsenada BonZa (especially
north of Furtzs ras)

Tip of PIGTBHCU Pcnlngula where = a ty terns nost

fost of the peints (ece earlicr list)

Streams and their bovders, 1f thsy are not nocded for drinking
water systoems

Cayo de Luis Tefa (this should be lefr feorested)

Caveo korte

All smaller cays, inner znd outer

—

J—
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Inventory

This study on the vegetction of Culebra also includes the thrre smaller
islands (Cayo de Luis Pefia, Isla Culebrita, and Cayo Norte). The flora, in
reneral, consists of an arid to dry type, but tha valleys and upper -slopes sup= A
port an interesting semi-moist forest of trecs to 50 feet tzll and as much as
3 feet in digretcr. Tha average trees are, however, much smaller. Twa visits
of seven days total have preduced a known flora of 372 species of indigerous @ = -
plants and.many introduced species. As the introduced flora urdersoes a constant
chznge, this study will deal only with the indigenous flcrx. The two visits

were June 8-11, 1865, and Hovember 30-Decenmber 4, 1970.

The 372 species seen represent 156 geneva and 7% families. They may be
further subdivided to represent 111 tree spccies, ‘104 weedy species, and 10 epi-
Foytes, 3 of which are orchids, 3 brom:zliads, and 4 parasites. When Culebra's
lovz is compared with that of other islands cuch as “ona, it is rich and diverse.
ihirty~ three (33) species are rare er unisue, beins found only on Culebra or
H

£+3

2w of the other small islands. O©f these rare species 3 are enderic (found
nlv . . — . .- - B
Only on Culebra) and another epecies is also fourd in Tertele but Loz nat been

Sten recently.
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The palm {(Cocothrinax argentea) produces gnother unique forest tyne which

je favt édirappearing due to man's efforts. This type ie fcund on only a few

of the neighbhorving islands to tho ¢ast of (ulebrz. This tvpe is corronly assovci-

ated with the moistevy heavily-wooded rorth slopes and ridges,

The cactus szrub associztion produces 7 species of cacti including the

histrix),

The flera can be divided into three major groups which can be further

subdivided into the following:

Nurber of Species

1) castal forrations {everprecsn) -t

a) Sandy unstable association , 19

b) Coastal heccn to scrub associaticns 55

c) Beach forest 114

d) M"HEIOVL svasy 7

e) Salt flat 10
2) Seasonal formztions (ridpes, slomesz, and valleys)

2) Seni-evergreen forest 9%

b} Decicduous forest or woodland 143

¢y Thorn scrub g3

d} Cactus scrud ' _ 90
3} Dezraded formations

a) Prosopis associations 40

b) icaci ' 44

c) scruh - 33

a) Crovon, eond Acnct crub [l

e) lrd gﬂ‘ema scrub end cld fields 114

f) Cl:l‘:':.l'n' 15

The most important cf these essocinticns according to nvnher of species

@ declducvs forest (143 gpocies), Indicoforn eorub and old fielde (114),

-

mevowprecn (99}, thorn screh (93)) ond coctus sarub (90, The mangrove and

lat zssoviations pave the loveot turber of gpezics vith 10 or fever.




32

s mmarostion Priovities

)

Thure are ceverazl features of the flora which neke it rather unique and

nt from the vegeotation of the islang of Pucrto Rico. The large boulders
i #unte Resaca produce an unusual park-lilke open ferest of Cupey and Jagquey
¢isnrlayving their numerous stilt roots. The boulders therszlves are hosts to
cautiful natural plantings of orchids, bromeliads, and the erdewmic Peperornia
(. theeleri). This associatien is like no other asscciation I have ever

exen except on Virgin Gordo. This alone should be set aside for future genera-

+
S

ioTIs.

Another unusuzl sssociestion, feund in the same area and also on the slopes

nortlweest of Playa Flamenco, north of Punte Tamarindo Grande, north of Laguna ;-

¢2 Cornelio, ond in the Cabcza de Perro arez, is unique in that the tallest trees

37e represented by the fan-legved palw (Cocothrinax argentea), This type of

fcrest is fast disappearing dus to rzn.

AT

WEE
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nventory

1) Eirds. The most striking life form on Culebra, besides the reef

-

fishes, is the birds. Severzl species of oceanic birds build up great nesting

g

cclonies on the offshorz cays aud on the nerthwest tip of Flawmence Peninsula

1]
R
s

it

(Punta Molinmos), This peninsula, the three large inshore islands, and seventeen

s

itland groups were closely exanined on fugust 23, 1970, Sooty terns were more

abundant en four islands with the largest colony located on the Culebra mainland.

Tris colony covered, over 800 acres of land., Irown boobies, lzughing gulls,

oty terns, bridled ternz, and noddy terns are known to breed on Cayve Lobito,

Ceyo Yerta, Cayo Ratorn, Los Cemelos, Punta Molinos ielets, Cave Sombrerito, &
<
£

Coys Geniqui, end Feninsula Flirenco. ;j
;!
M

. " - . . - i
In the mareh ponds and mangrove svamps, the rare aad endazngerved Bzhama pinlelld, e
the masked duck, and the ruddy duck nest and thrive, Thesz zre fully protected

law,  The lagoons constitute the wost iwportont wintering grounds for migratory

)]

-

Considerable populaticns of white-crowned and red-nccked pigecrs are

Yoo s
‘(~--3\f10nt

i

on Culebra. These cunply the geme birde for hunters on Viecues ond in

-
5 A AR
PRI AP L RN

P

SR . - v LR - . L
“tern Puerto Rice, whoo the pigeons misrzte out of Onwdebra. Oth:y species cof

rdind bieds are includad in tho lige fn Tablo 7.1, This tist is by ma wesnz
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15

16,

17
18

19,
20.
21,
22,
23.

24
25

-
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27.
28,
29,
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Ticua
Fampero
Tiierilla

Eahijunco

Garzen Blanco
Garzon Cenirzo
Martinete

Garza hzul

Gercets Liricena
Garza de Cuzllo Rojo
Yaboz Real

Yzboa Pinta

Martinetito _

Fato Quijada Colorada
Pato Zercel

Pato Cabeciblance
Pato Turco

Pato Chorizo
Guaraguao

Felcon Comun

Louila de Mar

Foilo de Mangle
Gallarcta
Ostrero

Flayere Sabanero
Plavero Turco
Flayvero Guirncilla Gr
Viuda

Gaviota Comun
CGaviota Cahkecinegra
Gavicta ¢rl Faraiso
Gavicts WMaoija
Bubi of Golord
Cervern
Pzlona Cabeciblunca
Felamz Torza

Teovtnly Cardornantern
Felita
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Ausulion's
Friczle=-hird
lezch's and 3

&
Sheoarwater

Uilson's
Yellow-billed Tropic Bi
Weat Indian Brown
Brown Bocohy
Hurmricane Pird
Great White heren
Grezt Elue Heron
Grezn licron
Little Rlue E<ron
Cat:le Loret
Lowsiona Heron
Black-crowned Ni 2
Yellow-crownesd Nicht Hercn
Leact Bittern . ST
Bahamaz Pintail DLCL
Blue-winged Teal
Eald Fate Duck
Leszssor Sceup
Ruddy Duck
md-tniled Trawk
Pucrlo Rican Spa
Ceprey
GI::;‘:_‘.J-‘:;' Retl
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Bawi
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.'r;':', Tern
ing Gull
Tos_‘utw Tern

Bridled Tern
Soxtv Temn
Noddy Tern
VWhilzo—crownzs
Feo-nechked
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Martin Pezcador

Carpintcro

Pitirre

Clerigo

Golondrina de Cuavas
Ruisenor

Z=~rzal Pardo
Julian Chivi
Canzrig de Mangle
Reinita

Tordo

Mozambicue
Turpial '
Chambergo
Chamorro

Gorrion Negro

Foy West Queil Dove
Mangrove Cuckoo
Screech Owl

Night IIzawk

Doctor Bird

Lntillzan Crested Eumminebizd

Belted Ningfishor

Puerto Rican Woodpeoker
Peichary or Gray Xingbird
Loggerhzad Kinghird
Cave Swallow
Mockingbird

Pearly-eye Thrasher .
Black —whiskered Virco
Yellow Bird

Bananaquit

Glossy Cowbird

Creater Antillean Grachle

Troupial

Bobholink

Yellowr-face Grassquit
Rlack-face Gragsguit
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cenplete; 1t comprises those birds rost readily scen on the islamd.  The
b

rather rich bird favne iz oo indlcator of tha heslthy hebitat conditions still

existing outside of the porulated cvoes there,

2) Reptiles, Several s;ocies of lizard are noticeable; among them
are inolis cristatellus (Ierartijo coron), A, stratvlus (lagartijo manchado),

A. pulchellus (lagartijo rayado), «od Two

specles of snzkes are also prrecent, ota) 1id their Fuerto Rican
counterparts. From the oceans suvreunding the island, Bewk's bill turtles and
logearhead turtles come to ncst on the beztlies,

3) Memmals, In Julv, 1943, four vhite~tail 2cer (onz rale znd three

onwealth goveramant. Recently eight deer

ferales) Werclijtroduccd by the Cow
were reperted by one iofeormant to hove been sezen near the eastern end cf tha
island, indicating that repreductien has taken plece. It is probable that

Cul«bra could support some limited scasoncl huniting witkout endangering the

supply of wildlife.

Other mamralian fzunz on the island consists mainl

© hera Artibeus and Meloseus @nd poesibly the fisheating bar Neoctilice. Ko

*

/ 1 b
4) Ferm topds snd Lecoons Fighteen farr ponds have been ccoastructed
, Lo . . . -
“¥ettras They wvary in suriece foreapzs from 0005 to 1,5 acres. The average

Md rocks so thot (he veter holling capacity of powlo s not as goed oo

L T

s a- e

ERSS

e T M s

U




~ il

L
~t
A TRETIGh R e
RN NIRRT NS RV ST RSV TR

on mainlard Puerte Rico. VWith the poscibla cxception of the one large pond

e

(1.5 acres), nanz of the pooiz ap 2713 to have anv considerahle potential wvalue

for fishas. Thney are all ecrtceb ponds with somz value for wildlife, since we

i

o
te
i

even saw a Bsharz dvck on & cmall gquarter zcre peond.

The largest lzycon is Flamenco, con thie nerth ceast. Vhen {looded this
lagoon almost covers 100 zeves, buz it alrmest dries up in the dry season and

it 1s very shallow. It has no significant fishery value, but it has consider-

gble value for waterfowl, ezpccially for nuthers of Dshama ducks,
! ¥
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COASTAL AND MARINE RESOUZCES
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The beaches of Culehve and adiacent cays consist of narrow strips of
sand extending along the coasts bhetween the csa and the steep slopes of the

coastal hills, The najority of these beaches are eonly 10 to 20 feet wide,

but those of the egast and north coast z2re somewhat more extensive, reaching

i
. . - : ]
50 feet in width in some places. The best develoved zre Flamenco, Resaca, - T
- * H
- Y

Brava, Larga, Catezz de Yerre, and Culebrita.

Lorporition

» :
. . . e SR, : i
. The mincralopical composition of #lmost all the beaches on the Aislands i
- D
is sirilar, but particle size varies from coarse bits to very fine san

The mivturc is comnoscd of zbout BIY eplearecus materaal, 107 guartz, and

R
o

10% ~weolcanie rock, The calecarecus vwaterial comes from the mazchanical

P

destruction of the hard calcareous parts of marine orcanisms by wave action.

The gquartz is derived fror erosicn of the ranv veins of guartc apparent on

T AHRLTT N, R Al

the islands. The rech particles are derived fror erccion of the abundant }
i
outeroppings of voleanic and pluzcnaic rock. The best ceveloped beaches, on ;"
o
3

the north and east, consist of waterinl eround finc by the erosive action of 5

the unnbstiucted waves {von the Atlantic, Those on th2 soutt and west are

corpesed principally of coarser rateriel.

i3

!

—a
et

Ouing to lack eof reinfall, the rivers soom to have remalined In an ez
stane of develeriont, whinre the vallevs are "V ghaped, vith ctecp slopes

&nd narrvetr {lead plaing, Troassaeryt of sedirents by theze vivers I6 very poc
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and slow, so the moterial which eventually reackes the coasts is almoest

insienificant. For this reaoon, beach sands are prederminently calcareous,

derived almost exclusively from the morine envirvonmant.,

Crigin

The main beaches of the islands have evelved as suall harbers have
becene encleosed. A benk of sand accumulates across the hzrbar, producing
a2 coastal lageon behind the sand barrier. This berrier widens inte a sand
“dune by wind action, which accuzulates the finest sana-along the borcet ot
the lagoon, As vegetation begins to increase, mangroves develop inside the
lageon. Then fine sedimentsz boing weched toward the beach ave trapped iIn
roots ©f the mangfoves and the characteristice black s0il of a wangrove swacp
bezing to apoos Eventrzlly, organic material from the vepetation cowbinzd
with the fine sedimznts form in tire a viscous ruck which virtually fills the
old lagoon. Playa Flznenco is an exanple o¢f this tyoe of evolutien in which

tiie lzcoon is still preczent.,

The marine littoral zone contaihs larpe colenics cof corals forning
valuable reefs around the dislinds, such as the onz south of the island of

Culebrita,  As waves dastroy ceviain garts of the reef| the beach acroess

Ma

from it receives calea?ecus vaterial nrocduced by its disintegraticn, Wave
action polishes this raterizl, brechier it inte smiller and smaller pieces

until the particles cre reduced to the gire of fir< sand. This littoral

material 1s transpovted alonpg the const until it beocowes t ned between tvo
rocly corstel crorwtiovyomoos. Tor rovoropt A oontrelled by owvaves from o the

frau cnet to wost nlony

rovtheast Lraa'iny on tha ehorc. han the sard move
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rme north and south coasts, and south along the cast and west coasts.

the woves zre smaller alenz the sovth 2nd weet cosstg, manprove

Tazatsa

swarps tend to develop there, !

e

Potential

e e

The white calcarzous sond, the lock of guspinded sedimentg, the elarity

ting

4]

of the water, the developrent of corals and of mangroves, and the iotere

e e L
IR T - YO ST

configuratis~ ~¢ the coast 2l) rake the beaches of Culebra zreas of great

esthetic, touristic, and scientific value. The clear vater is ideal for-

]

scuba diving, snerkeling, and spear fishing., Oving to its preservation 1in

its more or less natural state, the coast of Culebra is of great interest

to marine biolegists, marine geolorists, and phy:zical cceanogravhers. Tts

.

tourist and scientific potential is of incaleulzable value 2zt the present tire.

R A g

e

ts natyral beautv, hovever, there are a few ferces already

| ]

In spite of

in propress, tending to detract from this valuable resource. The beaches

cre contaminated by lumps of oil ecattered uniferrly along the const, Yore-

r

T

n

n
[

over, several holes are spparent, resultiern from illcgpal removal o

r
W

ce

8]
Wl
Ly

e Tigere 8,1.). Finally, the boaches are being croded in some pl

fgal

1]
Prircirally in the central part of Flaya Flarmonco.  As burnn use of the
sslands inevcancs, these destructive fercess will become stronrer, ualess

trecifiec reasures are afonted to veluce thom,
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LITTOoRAY, COMMUNITIERS

The island of Culebra and its fringing cave and rocks are located in
the Viequcs Passage betwiesn the island of Puerto Rico and the U, §. Virgin
Islands {Latitude 18°18' K and Longitude £5°18' W), The island group is

composed of 7% isleznds, cavs, =nd rocks and covers aprroxirmately 11 scuare

niles cf surface area.

Although & literature search shewed thot ne faunictic survey, especially
pertairing to the marine organiswms occurring around the island.groap, .has
bcén carried cut in the pzast, thore is no reasen to believe that these are
éra;tically different frem those occurring around the islands of the Greater

and Lesser Antilles.

A prelicinary survey of the marine bernthic animal comyunities eurreunding

I
-
1]
oy
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the island group wes carried out during the three-dav poriod

30 and Becember 2, 1870, The lirmited time, perscrnsl, and lco

[

stic supnovt
zvailable, and also the wzother and =ca conditicns at the tire of survey,

rrecluded the pocsibility of vadertehing a thorovgh guantitatis

. 3 orian P S -
v LnvestioLtion

of the diverse bertiie cormanicics suvrecundine the island grour.  Bowever,
cvery effort was rade to study 2z much area and zg rany <ifferent tvaes ef
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. COyAL REEES

As a result of the lew rainfald c¢n Culebra, the island has no permanent
fevsh water streams.,  Such cowlitiens ate very favorable for a profuse ccrel
srowth in the clezr littoral woters surrcunding it, where sedimentation is

soluced to a minimunm,  Eighty pereent of Culabra's cossts are coveraed by

caral reefs,

Classification of Feefs

Reefs are divided into four catezories accordingz to stage of development.

These are the folleoving:

Reef type 1) Young resf, s merced and natchy, with arcasg de'01ﬁ of
: coral where suzstrate is exposed (usually sahdd.”

Reef type 2} Youns re
substrat
considere
recei tv

ef, submerped, entensive covering of all the
n, with low or ne dead c¢ocral heads. This is
d to be the most rroductive and beavtiful
re

Reef type 3) Mature racf. A part of the reaf is exvrzcd or
nearlv exroced to the surface and the wave action
hae destroved par it. laree r=saees of coral head
have been carried te the shzllovest pert (rlatezu).

by

Reef type &) Senile or decadent reef, uvsunlly exnosed, with very
few live colonics., Traduoctivity iz low and meusreve
t

cormuni

Dise rintion and fnalviis of Culohra “ocfs

1) Cave dv Juis Peda, The scuthern coczst of this cav is formed by

Freat beulders of pillow lava extending from shove to abous elght fect din

- ) i . . . . ' o o s . . s L - L
Copth,  On theoe boulders ieclstcd coral colenies are grewing: in particela
s . . , ; . - e
L oelk heyn corsl (Goresore vllvmtst onnd vovicus coa fans and ether sofe

'

o TTET

e

TPl K

S

T

A i il S e e sl T

bl

g
pntn.

rima

e

PSRy CAT RS N i




.‘
|~
ol

AN T

%

1

corals (Neorgporians),  Rorthwzayd toinrds Punta Crur the reef is better developed,

i
t

£31ling in the catisory of reel tvpe "1V, net extending more than {00 feet

s e g i S g

e i B
et

he rost of Uhe botton is covired by extensive turtle gracs

E

w
T

; ast of Luis Pefa hoas a mora

reades (Thallascis teatudires) Tha sguth

3T I b
L

abundant cora® gpyowth, tort of it to be classified zs reef type "4V and

RS

.

consicdered thevefore not very preoductive.

Pt

N (=
L et

2) Puntz Flaronzo, This peninsula has &n extensive area of reef

'i

i

B

Puntz Flaroniso +
.

1

i

i

4

type 2. L. _= mazsive heads of corals, especially brein corals and

i

(A

Montastrea, ave very sbundant, providing a fairly irregular bottew with

great boulders of covallinz growth reaching nearly to the surface fren depths

of 13- 20 fazet, The presence of mnny sca fanz and other coft corzls as well

as a large variety and ahundance of trosical fish cenhances the beauty of the

extensive coral fermation,

During the investigater's visit to this zrea, the vesults of ordnance

dispocal by the V. S, WNavy weore obgserved, According to YWavv officials,

-1

cvdnance, ransing [iom 100%-pound to 5-1nch shells, has been sceowmuloting on
] ¢ ¥ ] &
the bottom in the littoral zene surrcunding the perninsulz fer a period of

chout 3) wvearz. As 2 result of dispocal zctivitics, ranv dead fish were

T

collected following @ blascing on Dreovbher 2, The fellewine rmoraing, {riczte

birde (Fricata m:

wificencis) vere feeding upon dead fich which ypresurmzvly

[
I

rose to the curince during the night z¢ thev becan to Cecomprse., A quick

5]

urvey revealed at least 20 move rediun eize speciveons (prourers, snaprors,

parret fish, and otheoreg) 211l traprod on the bottenm by coralline cebris.




Here a totzl destiuction of the coralline raoss was ebserved cver ac
srea of about 50 feet in dizoter, cuttine through 2 e3aleareosus depositian
cf ahout 10 feot thick dovn te the sandy baramont,  Partial destruction wes

evident over & radius of sbhout 200 fe-t, vhere larce pieces of corzals
3 [ *

particulorly Acrooora poleeota, were breoken dewn.

Sedimentation znd silting were evident in this area vhere the leose
sandy substrate had boen exposed to the wove action. This may present a
threat to th2 corclline colonies adjzcent to the damoged area. Corezls here
are growing in crystal clear water wvhere coralline secretions have stébilj%ed
the substrate. Now with the loore substrate exposed, silt and ceoarser parti-
cles could be picked up by the wive action and burv the adjacent corals,
extending the rotual densze.  The ranid erosion of the expgsed goralline

rock will zlso increzse sadinentstion and these waters mav ro longer be clear.

Sore of the dznrsers of these disposal activitiee mieht be minimized if
2l) erdnance deemecd safe to remove was transferred to bare sandy hottons

devoid of corsls before demolition,

3) Puerto cel Manelar. This area is characterized by reef tvpe

BT

" and some arees of reef type "3, The challow hesins doveld of corals
ate covercd by turtle pgrass. The resf survsunding Cayo Pelz is an extensive

Fonotypie reef forved alrost evelusively by the fincer ceral Poritee povites

ftreata, The provth form of this coleny crezmtes an extencive intersticial
YToe g - “
fattice which houses very larro nuchers of irvertehrates. Many crohs,

“vlvrne, brittle ctars, spoorer, srnrelids, and others are sheltered here,

"o
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L)y Cavo horte, The avea studicd here is cheracterize

ree e U3 outending 211 the wav to shote. The eutrerme coutheast has eveas

%

af rezf type Y& with very few and srmell living caleniez.  The southwestemn

e 7
Qs

Pak

valf portion of the i8lanl is chzracterized by lorre bouldevs with channels
running p orpendicular to the shoerve.  The very dirrecular fornation here has
created a relatively larse axd couvplex underviter cave systen. Small

I1shsters and a prouper with an onproxinzte welght of 40 pounds were obsorved

5) ulebrita, The southwest region is characterized by an s .

excellent beach followed by a submzrged reef tvoe "2 which entends & few
hundred yards from chore, Fich ceralline grovth is characteristic of this

recion which, although not as entensive s thet of Peninsula Flamenco, is

“somewhat similar in bezuty and profusion, However the bottom is not as
irregular as that zround Flarmenco, Varicus large lobsters and sowe mediun

size fieh were observed here

6) The Culcehritz Peaf, Thig is thes wmoet extensive coval foreaticn

around the island. It wes not conpletely studled due to lack of tice bur it

seems to offer exargles of 211 the reef types tentioned gbove. The arezs

ohacrved showed a rich growth of ferercra roleata {elk horn corel), Milleoora

——— e e ——

Zleicravie (fire coral), Porites porites (finper eccral), and verious brain

crea muet be further etudied cince it is the largest
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corzl reef and covld very vell be an excellent eite for a2 submarioe r2rk,
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grico, and Luic Peds, 4ltbourh the recection of the {ish to the diver indicated FRRAY
£
. P PPN £
shat they have had few preovices encounters with hurmsns, only a few large indi- I
viduazls could be found in all the areas survaved. This might bz indicative of 3
- . . . . . - N :;
seme spear fishing being carried on inm the arez, or, alternstively, might be Fg
I"g: ‘-’;-i
sicply a result of the depths being investigated. A list of the speciss o0f fish S |
i
. .. . . . . FER
encountered during the coursz of this study is presented in Teble 9.1, This .
v
ehioeld not be construed as a complete list of specics precent. i
£
i
Fetential ¥,
It is virtually irmpossible to covarestimate the importance of the coral reef
community in tropical waters., Troplezl ocecans zre zwmong the lceast profuctive
raripe comrunities. Eowever, litteral commudlties, when fringed by ceoral, are :
. ~ ) ) e . S i . . (.
the most complex and productive wmarine ecosviters.  They suppovrt rany comhar- S
S
. - co ; . - . Lo
cially 1mportant fish, lobsters, ard molluscs, They alsc provide the widest Lo
N L
. . N . - - g
variety of species end the largest nuther of organisrs per unit srea of any o TS
¢
ririne envirenTent, Virtuzlly &31 the organicms precent enrich the plenkteonic .
Hfe through a larpe nunber ¢of larvel stooes. A single loheter could relezse N
-
between 500,000 to 1,000,000 larvas, which all brcore part cf the plarkter

terporarily,  Many of those larva® sioces sorve a8 port of the food chein of

pelagic oreonists such as mackercel, tuna, bonito, &nd cother commercial fish,




Tablz 9,1, Reef Tiches of Colaba, 48

P o LI . -
Szierlific Ilnme Comemon Name

Thesvotin oo mricang Scuthorn stirgray

Holocantros snp. Squirrelifish

Adiory» spp. Sguirrelfish

Sphyrac ,a borraceda Great harracuda

Ephineph=iusg etriztus Nassau groupear
Hyroplzotos unicolor Butter hamlet

LOTGLD Fairy basslet-

T o, - [
Rerora remoin Remora

Carany: fusus Blue runner

Snapper
!

Ocyuruz chrysurus Yellgwinil enapper

Haemulon evrelineatum Tomtzie

voorenn raoulates Spottoed gontiish
L o B S PR T
SR 37 JLvIisn

Qristoen

Tourcy
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Foriiz _noid
. .
Helwo et s trioalor

Eupommaosnt

T L 3o
Chromis sob,

Thalovsoma bi

French ancelfich
Fock boauty
Yellow domenliich
Blue angoliish
Bean gregory
Chromis

1

Blucheac

‘Wrasse T

Fazorfish
Parrotfizh

Parrctiish

Smooth trunkfich

b S S 1. 11
Spotted Trunkfish

R T e
C e .




50

wot cnly ds the reel hichly rroductive but it also forms effective
warviers which protect tho coast free erosion and rreovide rany protected

T

Towaters. Vhere coral grovth is abundant, it

statilinzes the suhalvate 2nd thus ivereascs the visibility in wvoters arcund
it. Since the mrin ieland of Puszrte Dico de characterized by a limited
coral growth, varticularly in northern, westorn, and scutheastern waters,
due to the high derree of sedirmentation by our rivers, the coastal waters
of Culebra my cowpensate In part for these limitations,
Danges . ’
At the nresent tire, Cﬁlebra's reefs are threatened by twe factors.
Tirst, increcssing amounts of untrested seiare and wastes duvnped into

(X}

Enscnada Honda and the clearing of vepetation on adjacent hill slopes | .

reprosent Indinent danners of savere pollution to the bav. The water exchange

out the cosst line of Culedra, daaving the reefs,

Second, the crdnonce dispocal procedures in use deriny the course of

this investication PTave been demonetratod to nogsess the potentinl of totally
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destrovine the finest reef of the ialaund,
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elatlower thon 37 feoet deap where lipht renetraticn is sufficient for rhoto-
t
£
&
; ] . - {
cvnthesia and wsuallt intersteorscel with strotches of sandy bottor or coral :

O I -

reefs., The north and northucst sides of the island creoup are the exception .
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tozause of heavy surf action caused by sv

o

Srecics Prescut

By fay the most cormon plant feound in the turtle grass beds is turtle.” ;q-%'

rrase, Thalassia testdinus,  As in the turtle grass beds in Pucrto

‘?—‘."
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g

[N

r
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the Virpin Islands, slender manatec grass, Cvoredecesa reanztorun, and alcae,

wn

fvrainvillea spp., Uldcten sope,-amd
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found. The rest co-man echinoderrs were sea urching,
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~dina spp. were
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rivuniustes ceculentes, and Lvtechinuws variecatus, and ;
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Diadena antillarum,
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Few figh were visthle in mast of the beds, crcert accasionn

¥ - H
fioh such gz jachs end barracudac,

1y Southieectern §ide of

Calehrive, There vere mony relaticelw

ali patehes ef turtle grass bels dictrinuced (hroavs out the orea, inter-
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fow

2y Northiastorn SE00 of th e Toumn, The turtle prass
disrribured threouehs Fnze qoda Yoenda with the edcention of the

channel,  The prowth is extreraly thi-b and Sln: fTass

l'")

and vory groon. v very healthy,

the bottom of the bav near the shore in the vicinitv is heavily

vith discarded bottles, cans, zand other debris resulting from h

Also, untreatcd raw sewage 1s directly discharged into the bay

rrass beds,

1

Only a fen guoen CONCs Were , hut thore were many sc

Lvtechinus variegatus, and a

antillarun,  One jelly

Cﬁfeloﬂea fre ﬂcoms wos o alse on the hottom.

secn

-

3) Barias Tar’a and Tarerindce. The turtle ¢rase be

Er¢ onié C

spread in the center of the bavs, the

plant appear levs healthy than the bted in Dosencdz Hondn,

L]
Juvenile quotn conchas froc tvo te ccven incler lers,. Cnoly one
wes found.  Theve vere also manv patetes of 7 te 20 sea urcnin-
antillarus) e ehiclls, Tinne cavresn, vero alen Icund eccasio
&) Sourhicocters Side of Luis Uefa, There 1s onc co
grass bed dn thiz bev which evtenls fram a deoth of 10 foct te

and holret gl
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uman activities.
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& vrching
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fish,

altirvous bed
density of the
€ Vere mony

oivlt gize conzh
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center of the bay. The cuezn conchs here are very sbundant., The botter

is Yiterally covered with juveniles less than eight inches long. The

RG]

dumelty ranrad fro~ three Lo ten ror sauare meter. Only a few sea urchins

were visible. According to a Jocal fisherran, thic bted is always full of

small conche.  If so, both this ares and Tarja and Tacarindo could be
rurserics for this species.
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SHORES

in Fnsenoda Bonda,

nx deres on the southesastern coasts of the island., {lose
of the anirals encrusted on the rocts of the mangrove trees n2ar

Can Ildefonso showed that the predormainont ones were flat tree oysters,
sopnoron alatus, and to a lesser extent edible mangrove oysters, Crascostreoa -

izepherae, The density of encrustation was not high in most cases, and
most of the roots appeared to be clesn., Several srall crabs, Aratus picenii,
Ara.us piliciill

were seen ah

vores, Sabel

[

~ll

crahs,

lv found on

the'land crab, Cardiso

-
L«

At th

A

o

cut dowrn an

vities contr

ave the water on roots

arnd branches.

lastorte and Sabellz, were found. On the bottom, severzl blue
neotus canze, and starfish, Oresa=tra reticulatne, whiaj are %SHQ}"
turtle érass beds, were found. On the land side, holes made by
ma guanhu=i, wvere also seen,
end of Ensenada Hondz, a laree area of ranrrove fovest hzs boen
the clearsd swamps have bren filled. These unauthorired acti-
iblLre ro the decrease in manprevo swamp area.
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4, ROCEY GRORUS ARD BATIOWS

humeToun

o
"
3

12 island and cavs.

The nerth end and southzastora parts of the islard, the north and scuth sides

of Luiz Pefa, and Cavo del Aguz are a2ll rocky co-sts, Diving at the south
ead of Luis Pefia showed that the gnecies of fish found are similar to those

in coral reefs except that thev are less abundant. Fditle gastropeds such

as Citterium pica and Astres crselata vere found, and they are often harvested

by divers. LiTpets, Acrzea leucovlcoura end Fissurella nodoza, were found in

the intertidal zone. The most coma~n echinoderms found wore the sea urchin i

Rocky beaches on the north side of Eahia Sardinas were investigate

[1=™

by

both divirg and working along the shore. The azrea was eltered considerably”

by f£illing or large rocks and some cans and bottles were visible. However,

there vere gorz species of reef fish and sevwe of the rochs were carpeted by

clusters of small hermit cerabes, Caleinvs tibicenm,
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e.  SANDY BLACHDS A0 BOTTOAS

They are interspaead

than 30 feet, Tley give an appearance of desert and the concen

bioracs is the lowes
Padina spp. and Avra

yielded small clams,
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invillea spp. were found, Digy

Divledonta nucleiformis and

in the intertidal zene or the southwastern shore of Luis Faoyleld ol s

risible orcanisms,
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Tho nrelivinary survev of the litreral conrmunities vwhich surrgund the

the southwest coast, and Ncgro Reef, on the west coast, of Puerto Rice, it

|

appears that the various cormunitics around the island group are compesed 2

appreximately the sane species, but the individuals in a given spacies are

far nore numerous for a given location here than off the main island. .

Without a cdoubt, the island groun probct ly constitutes cne of the very

few arcas in Purrto Rice vhere human zctivities have not vet altered natural

conditions to a signifie

' LI

nt extent. FEarnest effort pust be made to maintain

Fa
fadw
i
at]

the diverse eccoszystens in the arca in present condition or, better vyet,

reduce the present tuman activities so that the natural stzte con be praserved.
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Commaorcial Fizhine

In peneral, trap fishing for lowsters and fdish is carried out in the

.
—
fr]

deeper waters off Celebra, althougl. several trape were found while diving

P

n Bahia Tamcrindo and flozts attached (o traps vere found in Bahia de
# . . : .
Inddovar. 2 2pa found in Bahia Tamarindo were without -buoys and : -
Almbdovar the traps f 1 Bahi 5
conitained a lsrze nuther of rveef fish, some of which had becen dead for

ul prretices are a drain on a marginal ind

f
e
4
3
-
=

dolphin (Coryphacna

bippurvs), wmariing (Valaive epn.), and ethers are tzken bty trelling by both
fisherren frowm the island and sport fishermen from cther arcas. lest of
those fish are tranzicnt aund do net stay in ove place fer aany length of time.

G111l rets are also usced.

Qucen conichs chrlls (Cacsirs ;Lﬁe:osx) aro

captured for consvuertion as vell as for decoraticn by the fisherwmen and
sportscen.  Altnouch {ishing dntencity eonlld not ba cscertained during t
muee of conchs on the beds, 1t If

nat greazt at the prenent tico,  Tha loci of 27ult size cenchs onozll the
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Table 12,1, Specific data on the sroiny Ieboter catchen in 19€9 and 1570

as cornarcd with those frem 154% to 1850, are sbevm in Taxle 1002

Accaording to the files on reccrd in the vepartment of Agriculture,

o0

there are a total of 22 fishermon in Culobra, & regular and 18 casual, A

total of 14 boats are reristevad, from 17 to 33 fret in size. Most of

™
]

boats are equipped with outboard motors from 15 to 40 horsepowver. The

h pots for each of 8 ¢f the larger boats is 21 labstér

Fn

average nurber of fi

n

pats plus 17 figh pots, Four o¢f the resular fisherren are also fish buyers.

-t

In terms of fishing port facilities, the government, through the
Depertmént of Agriculture, has recently corstructod threo wooden buildinss
just eas;_of Canal Loco east of Newey. Tre facilities are mot yet bzaing
uscd by fishermen because of accegs problens, If a simple pire pier warve
constructed from the shore to water ¢f three- to four-foet depth near the
east side of the chreanel, fishing loats could come aloprside to unlos”.
Dredging will be expensive and would progably Hzve to be repcated because

of the strong southward corrents In this srall channel,

In view of the present naval ren~uvers on the nortiwectern end contral

northeastern coasts of Culabra, prospects for furtbher developrent of the

coastal comrercial fisheries are severely limited. Although increasiug

prices and greater consuvnnr demand have Irprvoved warhet conditions for tha




Barracuda

Snappor
Muttonfish
Silk snanper
Yellowtail
Trunkfish
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Second class Segunda 8,806 457
Third class Teroara 2,183 276

Shelliish

Conch

Spiny lobster Tancosta 28,4839 22,816 1™
Octopus - Pulpo 97 36
Trasli fish Brosa 353 21

R,
Carrocho

415

$ 202

ther Otras 58 10

* . . . . - .
Reporced fish production ot Culchea in 1569, from p. 12 ¢f Juhl &
Sudiez-Combro, 1270 Del. 1 {2 1065, Vol, 111, No., 2,
Marzo, Depic. de Lhoricu
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Tuble 1002, Epinv Lebster Gatches i 1069 and 1970 Compnred with
1nose frem 1840 10 1600,

93, 239 1lbs,

w3
]
:“
o)
—a
[
(]
N
€]
H
-
(A
P
Lo

Totzl, 1945 - 1250 108,605
Detimated Towal, 1968 48,251

Fziimated Total, 1870 30,285
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The sport fishery in Culecbra is =still in a develoning state. The

southeastern btarrier reefs from Punta Soldodo northeast to Dolphin Head

at the north entrance to Puerto del rurlay are prchably the best houne-

1ing reesn. .n Pucrte Rico. Gravy snavper and tarpon occur in the mangroeve

P

fis

Parracude and bar jacvs are #bindant cn the reefs in this area, which is

sovth of the firinz racge of Culebrita and Botella Cavs., These recfs ehould

A pelagic sport fishery exists narth of Culebra at the eldpe of the

100 =fathom-curve vwhere sailfish, tuuns, dalphia, and anberjack have been

r

caught,
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Diving, spear fighing, and heck-and-1lin

used to catch cuzen conchs, helmet ghells,

species of gastrepode,  Spiny lobeter

rost popular specics taken from the reefs., Leorvper vaef fish cuch as

stappers (Luticpua opp.) are also peruler

among the fishorm m,

Even with noval meneuvers, especinlle
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Sxturdavs, Sunloys, an? hoelidoiyz, the epert fichery is capchle of censidors
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fevsher Jovelopnant,  There acre severzl Jacke, however: the sland

crecsiorally runs out of fuel, znd doe e cutrencly lirdted dn supply. .
N
TRe noavert hlock ez ovoileble Is oon tha is1land of Viegues, nine miles to S8
EN r,:g
. . | S
t'e soarh, R
| v

Saltuater Aauarivn Tish Collectien
reef fish and shipping them to

tropical fish outletrs in the States for the last threg years. The fish

he is interestel in ave labrids, poracentrids, grammids, chzetodontide,

mullids, episthognathids, and others which are small and co¢gr*u1 They T
have little or no value to cormcreial or spert fishermen, At the present

out such a venture and the rate of

time he 12 the c¢nly one who is carryi.

removal dis not significant. Drep nets and somctimes chenicals are used:te -

Since there are no sovware treatment facilities cn the island, waoste
water and sowage are directly diechorged inte the sea znd haye. On the
cast side of Dewey, where there are a nunbeb of resideonces aleng the chore,
there wes no inZication of the horsful erfects of vater poliution,  The
betten for the most port is covered by oo healthy growih of turtle grass and

thaeve were no traces of dying animals. bosover, the botton is litered

ith boutles, cans, and other dobris.

The canal which separates the southwert part of the islend freom the

[¥]

rovthuest conteoine little vepetaticn cnd fow botton dvellers except foT 2
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- tube worrs, mangrive oystors, aud flat tree ovsters, The

—ens ra ruldy and the water 1s vy, The bhzy inside of the cansl has all
~ indizaticas of savere vator pollaticon from the houzes surrounding it,
-2 batteor is composcd of black wed, Ko bheteoor fauna woere found., Altheough

-zye are strong currents woeich flush hock and ferth through the canal, the

cozer circulation within the bay is slumginh.

@ runicipnl dooit is located, the tottom is

In Pahia de Sardiras, where ti

:.2ddy and no benthic enimals were found, It is littered with cans, bottles, P
; . ' . ¢
:md other debris. : :
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11.

QLA T 0 OLSLENVATIONS
Frzlininazy data on cuorents, salinities, tonsoratures, and dissalved
o¥yf£en concentraticns in the ocsan waters around Culebra were c¢ollected during

a tvo-day visit, Decetler Foand 2, 1970, Dus te U.S. Navy activities along

the novthern side of the island, it was dirporssible to gathoe

=
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ey
Iy
L
—
<
o
Lo
—~
-
o

northern shore durinz this stay.

Teroerature, calinity, and dicselved cmvgen determinations were ¢btained

froz 20 stotions (sco Figuve 11,1} aleng the scouthiern and westera portions of
the island. The sampling was' donz aboord the Public Works Deparvtnent vessel,
"HAROJO”; uzing a Hydroleb II A rocorder rzde by Applied Xescarch Aust
for temperature and discelved oryren mezsurements and on Amevicen Optics re-

fractometer for salinitizs. The latter Inctrurosnt is not Jdcel for ocean—~

ogreaphic work end estizates are rather crule.

Rhodzamince=B dye wae erployed in two locatiecas within Ensensda tlonda to

chtain a general! idua of the curroat pattern in that arca.

s o
cgrarhic data for the Jsiand ang rrovnding waters froo other governnintel
enrics, Arencics cortacied weve: (1) Castain R, Ferley - Ascistant Chief

_¢?§F¢1W?wvﬁ..-

R
2

5,




(3) Wile [rieds - Federol Water Cunlity fd-nistrztion, Puerto Ricoy
0 Yraal 4. Loawnan - Diveater, Uovioe Elelozn Ndwizion, P. R. Nuclear Center,
¥avoouez, Pasrto Rico;  (5)  Nationzl Ceoconcgra hiic Tinta Center, Vasuingten,
oL, C.

are no cceancgvernic data availahle for Culebhra fiom

any of

development o

a

Surprisingly, there &
£ the sbove agoucies,  Such cata are of prime irportance for any future
Fothe island, as well as for general environmental inforration.

hat gt least two p s shoeuld be =ct up in the

rea for the pathzring of such data,

e southern portica of the island (¢ = Table
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salinity of 367, 1hese mezosc

Tends It is expected that
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represcntative,

~d thiz bay fends to

during the rainv =ea:
reduce the salinity cons

not as daccurate as would

measurenents was

Temneratures

Usually, in a ehellow bBay like Eeronads ionla,

bo sormewhat higher than in th2 watevs outside th

tc\ )

study preoved this nst to be trun
inside of the Lay vere zonctimes

1.
4L

the bay. This mav perbaps bo oewplain:

rementis are by o TCEls
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of stulv. AlTo, I U3 S, oWednoalr terparebure usnally Iio,s, the
- - - % A - - T. 7 R T T i . P S = e e - - B -
cocl atr bloanivy coreves the shalloway Lov vy tend to abzert sore Yozt D1 1tk

Lo dn the caze of caliritics, tiere veeolts coarnot be talad oo rop

surmor moaths the reverse would be expected.  Stotions
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15 and 16, inside the shallew legocn in the narrow strip cof land dividing

)

Bahia do Sfardinns and Fasenada Boada, es expercted, had hi

-~

£

rince this lagoon ig not affected as much by winds end warm water frowm houtes

)

in the surrounding area erpticd directly into it,

dissolved Cwyzen Concentrations
-The results of-the disselved oxygen determinaticns came out as expicoiad.. |

Oxyren concentration tended to be higher Inside the by than outiide, Tho bay

hzrbors a luwuriant growth of al

that fer outside of the bzay. hHaire

> . T e e, o amme e Cam e - -~ - = - FRo—. .‘
ative since fhey will vary duering the sumnzr woenths,  Alsc, & 1oduclzon o

¢xygen concentration during the night is expected, when green plants usz up
cxygen instesd of prolucing it. Stations 15 =ad 18 chowed a decroass 10 (la-

sclved cxyren, dug wmoet probably to the high zioont of organic Tati r LIiny

lccoupesed and using up availleile owygen thoreo.
Cirrents

Cerrents w2y be dofined o3 2 herizental traasrort of 2 wWoleD Vo708 Saiea
rav be eftter poviolical, such os tidal cuvrints, ©F LOn-poULOLIONL, T

T ke T
ey i d

o

I

s T

Ty




T R

i
LI
]
wod by [T PN LI AR ST TN l.ll.:.ll\
. "
. : fh
- -e . e = s I il .
A Ll — - T
- oA —— s sk -4 e — enen e e R ey — ————— I S ——— PR — BE - oL

CHSUTIRY 25Q) 7

Tl _:._,,. RIS »Jﬁu _Oﬂ,u,,ﬂx '

. z < L, - b T __
b_. ,:rciwpfej_l ALt ch O A@ Yy . L1 LN G ,..Q PR TA R OQ&:SQ D .ﬁ =S

] ¥ |
g “
| .
“ Q
ot : + -
1 P ] .
1 . I
| S
v i
| g [,
; ooy W _
1 . '
...... - :
. P
Y !
Wiy i ..,;,.f
[ .
[
; N [TTT R
. LN . A AL
| 3
S % b e
s _ .. [ 1
" b . - . FEE H
I . .
| T - L . :
H e T - I
: P, oama '
1 P [ .
| . . [
by, : ) e iy RPN .
Wit e _ < T _
- " e
. "~ - !
- LI
. "

[ o
' . I, a,
P ey Yady
u
R
— ¥
]
g
H o
- - I Tt

R B L LA I T R







#
S
*15'
P
70 T
N
’,i;f
I/
4 b
I ey - e N LT - P T T b SR R -
FREER SA SR [ CRILTIRNY curionll o Se Uy &ld Ol elan, n crucr Lo 7
‘!.
. . . :
Ty rretand [SRTUN S 2
-
.l'
Coaiinl o irroortence,  Ihis Enev) ooz B
- ,-I«“-_,.
. [ AP . - . - 3 . it o S 4 .
s,ooles vo-earon gad acvelopnint, An uwndoerstainding of the currents 1s aleo
. - . 4 T = T I . - . ,
civful and miy be of cxtirene cortence for studies of pollutzon and water i

control, -

(&9
L,

Although the terpervature and salinity stributi a1 in an area ere dirvectly

'
o
=
'._l.
[t
5
v

b}

ed by the area's climate, the currents rodify tha distribution cf the

Save paremeters and also play a role in the distributica of dissolved goses

-

.n the water, Thus, the current mzy &lso be a2 deterrining facter inilezneing

G odistribution end abundance of mony marine corzeondisrs. In geoner:

rpertant facters influencing currents ave the tides and the ensrgy trausferred

20 the water by the wind.,

The dey-to=day currents in the oceanc are very verisble and the ceneral

“urrent trend in coy small region cannct be determined until there ore cnough

ssirvebtions to be representsative of all the variaticons, both In direcciion and

o
fad
Epl

‘2te, which can occur in that regien. Thus cormpreliensive gtuly was irrossi

P

In the \-'icini‘:;' aof Fucrto I"\in_‘O, t'l‘.Cl'(f £xist two 1::1‘2;(“: CC‘.'_";‘.'tc'll cury (‘.ALS,
¥

SR fl.)‘fft""“ in a voeat-northwertc rly L:‘;TC;CY_.CH. Thaeso ].’21‘&'.0. LC"_‘QI‘JiC currents
N J i ]

T are Loth prrt of the
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cortt ool Tuerto Rico, and the

Trnoccn t. Ther Coridloon curtent hso o2 reamification
tto Rito's riirlon, ol the 1siond of Viegues urti
ar e norithoostern poart of the diglzad,  Under ths
ihe -2 currernts eround the isliand

noriivesierly with cecasicnsl tidal currents sct south-

[hy]

™

it prevaill along

irregulnritie

]
41}
pat
ar

1 ccvanic currents may btz deflceted and modificed

v different kinds may be set up by the mzny influ-

ch &s wave and surf choaracteristics, bottoa

Pusrte Rice, the tides zre chiefly sevidiurnal and

one feoot, the actvel flustvation in the water level

argely upon the winds and other meteerelegical conditions.

The north

& tovard the eouth end of Cayo do Luis Tels.

entrance to Lohiz de Sardinne

hwestvard current sete divecotly thireurh the

- ey s .- [ Tt s F RS T P, LufEge
er stvonz, boing arproximately of 2 knots.  This
.

copor ar eener21ly bheld snd voilhiv it o er-o
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Sire it was

A

= ¢ pretoction to the northeastern port ¢
Sove Soland of Culebra has thesc two rmiles of
oo uts in C 1 ¢de Cul-bvite and Caral de

te ¢f Culebra act as greins and the erodsd mat

o

s doposited on the lecward side creating the mos

A

Fztween the bluff cf Puntza Vaca oa thsz east
gt owe find the wmost sceure anchorege in the ar

s zheut 1.5 miles

in length a&nd in

selar share with geveral. spall shallow bays

make &

15 calling at Culebra must use Prhiz de €

A rervew strip of lond

=21l lagoon is lecated in this

oiies of water. Rhodasnine dye was rolezsod in
~vlitas, At the tivz of releaze thoe curreat wa

at zpprexirmately cone feool pix snconl,

Lz lov, it poved in o2 stroighit westerly divectd

no leunner discernible. The bLeh

-0ds farther study sinco

tnote oin divection alrast every half hour end

P E]

landing at the west end of Fnsenazda Heade,

ardin

avior of the walers in

roeienel tidal currents in th: cpposite direction (see
and larps rocky headlands en the north and northeactern

crinl carriod by the currents

5t developed beaches in the

znd Funta del Soldado on the
The harber

Ensenada Haonds,

rather

1¢ is ef

indenting the shere. Only
Large ves-

23 .

Eohia de

&.1d

the channel nesr Bzhia de
s floving towards Ezhia de

Ls socn as the rezched

dye
on towards Punta Tampico
is vary urpredict

thaity tines

1
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74 iy
Nl
Hel .
olh o directliona, Arinthar L’_\'L’ releoars s onn e gt the entrance of Droerada ) i
Foala, Do ote the lack of tics end ciley fuollitics to trach the trajoctory g

Waste Dicporal Problen

The towvn of Dawey lacks any sort of sower systen or treatment plant.

Raw humsn wastes wvere seon flesting in the water arcund the srall lapoon tat-

a de Sardinas and Ensenada Honda., A szanitery survey woas not peossible

ki
- o

ween Bah

jud

2t this tinz but the Eecherict in cell counts ave enpected to be very high, in

this lagota and in both receiviug bodies of water, Svimmine in this area could

e hezardous to the hezlth and 1% this conlditfion is net rer=diazd it could con-

tazinate all of Ensenada londa and Bahia de Scrdines, The rapid proliferation

¢f small houses on the shores of Lusciada

uitless zening regulatlieons are rode and enfeorczd, or on eoffcctive szwand treat-

pent plact built. : 7
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Toim aozlyveia of Culebra's soei-? and ecoonomic ¢regetes ond prollers has
Lol GTRIdd vt twos pavts.  In the first scoticon, vhich i more descriptive,
e prplctere T by srenderd soclo-enconomic dndicarirs ave evalunted:
ronloipal erouvth, ettitodes, phyesical lsyout, and velvee.  Availevle govern-

#ont statistics zre ircluded.

The second =sccetion prescats the results of a survey ef cne third of the
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Naturally, there will be some divcrepancies

etweoon the field date collectsd for this anzlysis and figures pubiiched by

N

¢
n
I

otter Cotmonvealth agencies. Also, the treatument of soms zipects is necessar-

ily superficial due to the linited tirs availstle,
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According to official data of the Puerte Rican Planning Board, teaken
from the 1970 Census, the population of Culehra in 1970 was 726 individuals,

Populaticn denei+y for the disland as a whole is 0.11 persouns per acre, Hew-

0 ty plus a large acreage

ever, 2,700 acres of uninhzbited U, §, Navy pr

o

bat=1
P E

54

owaed by non-residents Jncrecce the effcctive donsity to 4.48 perrons psr

N
.

The actual numher of imhsbitants at preszent is not significantly. different

Bild

[4Y]
rr

from the nunber in 1E829, when there were 704 rezidents. MNowever, this st 3

is more eppareut than resl. Tzble 12.1 shows the largze fluctuzticns in popu-

i

lation size from doende to dzcode. Thase irregulsrities are not refleocted in

Tdacationzl Services

ation roce from 137 to 154
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students {(sce Tohle 12.2). Claseveonm faeilities did not increccs curin~ this
L]
tiic paric? and the m.obor of teachsrs sveilasble reve from 6 to 7. As a2 result,

diffevont prados pust ottend clasces dn the saome reoom in rary cases. Alrso, at

precent there ds no Baplish Yevpurge teacher, A eginilor situation holds for
tha wisht scacienz. Tonose coaditicus feorvee gtulenrs et high school level or

chove te leave tho delonl for St Tloner, fr, Croedw, Vicquos, or Tuorte Ploo,

B )
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able 12,1, Pouulation Sime ¢nd Crowih Faters on Culelbra, 3
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Yeor Forilntian CGrovt’y Bota
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1899 704 ~—m - v

1510 1315 g7l
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1820 839 - 36%

1930 847
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1950 887 3%

-

1960 573 - 35%

m.ww

1970 726 27% i
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Teble 12,2, Stuiante Goodunting from Taeh Grads Lovael in 1677 78 B

LIVEL 1957 1870 P

Flovensry No. of

- N = T - L -
Schoonl Stalents Porzont Ko, of Siud-rts Teoroont

1st, grude 23 17 ¢4 29 16 ¢4
2nd. grade 23 17 28 15 o

3rd, grade 17 12 27 15

ha LT

4th, grade 15 11 18 10

S5th. grade 13 9 24 13

P A sty

Eth. crade 15 12 15 8 ]

e tp

Intermediaio . ' ST,
chogl

17 9
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L
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7th. grade 1

-y

Sth. ciade 6 4 12 6

9th, grade 11 8 & 4 . 3
) 4

Rl

Bich School o
RN

Grades 10, 11, 12 -- —-— 8 A 5 00
e ' . — _ LM

Totals 137 10005 106 100 % Y

Clacaroom 6 6
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TEACnors 6
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i
. _'.-
b '

wore reported,  Thelr oand volbtery vepresent 75% of thoe scericus v lolaticus.,
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asasulte, 10 dis-

Valurg end Attitules
Since 1985, Culcbrans hove beon invelsed In a2 dranatic conflict of
sttitudes. Many citizens are afreid to ewpress cpiniens ebout existing preblews '

cpenly. There is no comzmen interest or philosephy toward the future and social
Civisien is high., Soue fecl the sclutic. to all problems lies dn the cerplate
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for others such 2 withdrawal weuld be = catas-

troshe for the island. The degree of divisivencss is so high that the municipal

adninistration is unshle to cormunicate with Kavy representatives. h

t iy

b S - - - 'r

The attitede of Culetronc tovard the rest of Pucrto Rico is very nogative, .

LN

X

Tuey focl forpocten cnd ignored. The Cormmoawsalth povernrent and the runicipal |
eiiiristrotion ere blenzd for inadicu-te facilities ca the island,

Crez-diretions

In this comununity, every aspect ef 1ife geens te be subject to political

are political groups.  In
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the yoneral electicns, in 1963, six poliricel parties participated: the :
SLA
Iopowtor Denmooratic Party, the State Republicen Perty, the Kew Progressive T
Frety, the o R, Ind-pendence Perty, the Dzoocratic Farty, and the Authentie C

There is also a cownunity conTittee with a political leadership, 'Pro-
Rescate de Culebra”. This committe2 uses consultant services of the legal

Services Corporaticn, VESPRA, the Civil Rights Conmission, and the Beard of

In addition, & fishermen's organization has been fermed with the stated
purpese of ivcroving conditions for fishcormon and their families. Me—ter:hip

includes both full-~time and occazicnal fishermen. This group has the support

Fesides these politiecal greups, there ave only twe wore eorganizsticas with
lJirited activities: the Farper's Associarien r4f the Snorts Cormittes, The

ricration of existing social intevactions within the comnunity.

raad il




The econory of Culebra is based vpen iy ortarion, dwve to itz low product -~

rescurces,  According te the Planning

7

ive capacity and the scercity of it
Board it is not conszidered to be an industrial eceonormic vnit., The government
sector generates 507 of the adjusted internal Incemz; unclassified activi thS

the other 50%. The total adjusted internal dncess wasz only $400,000 in 1669,

)

f all municipalities in Puerteo Rico. 7Tne incomz per capita fox
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All preducts and articles of cenzumption, cxc“w* thoze from the sea, are

impovted from Puerto Rico and nearby islands. Iemports dnclude building mate-
rials and poat althoush these night conccive®ly be aveilstle oo Culebrz,  Tohe

rzin fariing indestry is beefl cattle, but there are no

i‘les. TYor this reason, the besf 1s sold on the ranin

ird then neet for consumption is irported.

Fincaces

Culebre is very poor. It is est’mzted that for 1970-71 the cinicipslity
will receive a total of $143,274, $88,874 fron ordianry Corvinwealth funds

Local tozzs goucrated only $353.50.

SR e BT T o
=od as fullovs:
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1259 10,500
OFE T o 177 -
19673 83,372 :
1667 155,533 o
1970 143,27¢

In 1999 Celebra elected 1ts fizoy monlaed to deal with its S
1
provlars with a hipher ¢ovrez of autonony. This is reflected in the-vise in 3
i

the budget in succesding years. A suviary of tunicipal finences in 1955,

1965, and 1969 is chiewn in Toable 13,1,

Aericulture
— e e b A ——— .

According to the Fedoral Agzriculture Censt

s, in 1964, Culebra had 33
faris with a total c¢f 4,456 acres of land (sze Table 13.2). Only 2 of thesa
faris (14 acres) incluled lacd under qultivation; the cothers containesd 3,034

acres of cultivatued pasture, 1,286 acres of wnmcoildtivated pasture, and the rest

unusable for agriculture,

All farws are dedicated mortly to vaisirg stock. Distribotion ef ingorwe 4

1

frem varicus scurces in 1964 is: .
Dairy $8,666 . -

Horses, Pigs and Goonts 1,062 ' =T
Cattle 124,415 '
Fruits and - o

Total $135,248 e

3 Tl
: T _ - ey
The averaze incems per fovm is $4,068, . -
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Tohle 13,1, tionicivzl) Tinoneo~, |
T Tt T C/f
ey N
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_1855 Leel 18¢€2 2
Tn Trossrty Valus $324, 000 8253, 000 $325, 000 T

Crogit Capocliy 1€,030 17,000 17,000
Creciit Margin 16,000 16,000 16, G0O H
Total Collections 89, 000 149, 000 168, 000 o
Expenditiras 92,000 85, 000 166, 000
Municipzl Property Value 74,000 114,000 170,000

- Capital Proporiy 74,000 118,000 170,000

Real Estata — eem ;e e

A




Table 13.2,  Farm Us

14659 19464
Totsl Nemhor of Tomas 31 33
L
" ¥
Acrengo 2,603 4,455
4
Acres under Cultivation ———— 14 .
Cultivated Pasturcs {fores) 737 3,034

Acres for Grozing Caitle 2,087 1,288

Acres not for Grazing Caitle 692 980
Acres for Public Use and Takes 113 32
=
:._/
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[ LTty Lo ¢ 1 & =21t fresh cuvcve Inlustry. ruit and vooo-
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o1 : 1 - e e - 1, L
t Lo Tt are centumad Log sold in Viezucs ST

. cootoras Turrie Riro, Moot Fegional ;
Srau T motheuas, " .
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Caitle production hias beoon aided by the doveloprent of artificizal 1ake o

drought-resistant pastures, Other then this, the potential RS

LA

%
~

ey

for develeppent of apviculture In Culebra is poor, due to dry climate, topo-
ght of 1965 provides on excellent index of
heze limitztions,  From 1965 to 1970, the number of cattle dropped froxm

6,000 nhead to 2,000 head, The Jatter figure, 2,000 liead, is proYably the

Tnduatry

The cnly industry in Culebra, "Manor Rescarch South", closed in Neveprlier,

1) Death of the presicent

2) lLach of a gopd water supply

3) Lack of sleguate pover .
4) ack oof ber

Mort ©f thess frotors reflsct the inadoguacy of tle ceononic substruzture to
provote forther dndustry as a scurae of incore end erploynont for tha

broprerent there ore 345 covmrredsnd eatatlichr snra on Culchra, wost
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Crpicoied by othelr ewiers (see Tatlo 1303, Thore ere no druy, stores, bakerics, 4
‘ = 'a_.._'?,_‘l
Lo
- - sor - . . L
dnrloesrs, or docteore! officez, Only 2¢ of the 34 are officially rezistered, -G
ot
ver L wors ot four hours por gy, ond ray cwnileipz2l toxes.,  Elevern of the -
L3

21 enterprises are oy three yvears old or lezs, At the time of the interview,
th= ¢vmors was interested o selling his preperty. Aroual business

vas a total of 95 percons.
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The potential for development of a teoorist Industry is excellent, once &
T _T’

%

access to tzaches, geood fiching arces, and reefs is assured, At present there

rrovids esly minimun facilities., Lack of a goasd wvater sunply lirmits betier - .
k~tel facilities at present. Tha wvater tastes salty anld is turned off frod

9:00 AN to 3:00 PM. Mo regular el yment is offeved b by the hotols,

In 19¢%, a construzticon peruit was issved by the Planning Board for the
cerstructicon of a governzent buildirng., Since that date no othor permits have
becn irngsd, Wevertheless, there i much 1i1legal conatyuction aleorg the chore

of Trovnada UVoada, These are recrectional in nofuvs end are not oovnea by

Clorw Towuehlp,
1 k) + - - . R . et A e T e e gm e - - Fa - e e
In 1977, the Flanning Boord boe recoived five ropocols for neow projoots,
Ty 5 3 3 - b PR [ e B
Within the D oov five veers, propcsas s hive 22so Lo st igted Srroan Jolus-
vizlocomp (ov T sotod, o desalin vl el Morbon : v
b oa o — : }, i {‘| i .. Ly I [ o oot PR ' F] [+ }‘ - 4
[ Y Ly i ¢ ot C i, L J_Il:v’ N Tr: o t ROt e DT .




PR LULEDR, A
Bars 5 .
Hardware Stores 4 B
Night Clubs 3 ‘

foviiig and Transport Services 2
Public Vehicles Z
Beauty Parlor - 1

Garage {rin Shop) 1

|

Gas Station

Boating (Transportation) )

Alrlin-os 2
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th opublic azsncic: that Lave partial ofiices oY

Polizce Departreat {
Pere Authorities

Fire Departuont

Departrent of Tnstructien
Cemzenications Authority

Departront of Social Services

Parle and Recreation Afuinictratien

Department of Public Vorks .
Internal Revcnuco I
;

Covernvent offices employ 230 persons with an annual payroll of §100,000,

Quality of cexvices to the residauts rangrs frow poor to average, but is

expected to improve, Currently, a larpge expenditure of public funds has

L

been recommended {for several preiects (sco Toble 13.4.). v
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porans ot Imorover ot Proom e,

FE e e S Py S i 90 . e

10 UNDER FENTIG ‘
o _ L COST_ CONSTR, COLSTR, :

¢1E, 000, Y, 1963

Bvera Schoaol ."~

Puhlic Building Authority -
A) Police Heddguariers 43,350 X 13968

Ithzn Park, Cyclone 10,000 X 187¢
Fence

& Naor “’"‘Uu’i Adm. H

Dovt, of Health )
7Y Health Ceﬂmr 50,000
{Totzl Cost $312,000) 140,000

g
b
el de)
~1 R
o o

[

)

aeduct in Clark 30,0060
(Totzl Cost 349 , 000} 130,007

32,000
B) Agueduct Extencion in 21,000

[0

e L
— b per

R v

Lo W DD
)
W Coo~d

L} Imet=M Tighsing and 109,002

=3
ot
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Finien Comstracticon '-‘:' .
at Alroont -
| K% 1‘:1:
AN
i s 54,165 ? 1079
L) P;*.-\'.'f:-r Genorator 83,007 ? 1670
C) Cperation and Lizin- 40,CC0 ? 1970 .
terarncs of Elocirina
Ly T -
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Trznsnortation and Comwronication
——— —_— .-

LS S

External Transportzticn, Trancportation and communication with other

cunicipalities off the island are limited. Schedules are irregular and costs
ere high, so Culebrans use available mezes of transpertation (ferry and small
rlane) infreguently. Only one round trip to Pucerto Rico (Fajardo) by ferry

iz scheleled daily. Two eirlines serve the island, each with three or four

daily. DMoxizum capacity of the plenes is pine passengers. Other

beats visit -the island for sport, rvecreation, or scientific activities.

Internal Transportation, There are two rental car acencies and one

moving ceompany in Culebra. Ko public vehicles are registered., In 1949, 74

nicter vehicles were registered: 43 private cars, 22 private trucks, ¢

ment vohicles, 4 motereyeles, and 1 otruch., There is onc vehicle for every 172

Thz vrbon end roral

sorvices and 440 tele-
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Powzr o de previdonl by oa prnovator cprrated by the loczl adainis- :

L

trotion,  Faeilitle=s of the Viotzr Tosouveas fovhovity are net wied.,  This '

service toivgs dnoan smmval inzocz to the mandcipality of $20,020 znd a !

profit of olovt $4,00%,  Elcecirvical prver is elnost total on the islangd, but i

a sub-

marine carle frem Fajardo.

Vater and Sdvara

In Culehres sravey 23 vitzl ond scosce. Water fros 8u

and thus not vzed for begcaun ceousvrption. Many fawrilies bave their own cisterns.

¥ f

Scoma sti1ll lack water cativelvy. -

steg

1]

There 1s no scwarne disporal cyster, eilther in Dovey or in Clark, W

are dunmped directly dnte I'mscnala Roundz or the sea. Outhovses are still connon,

;

¥
As of Decacbher, 1977, thz reccastyection of the bescball park aand beclet-
N
bel1 court was aluost finiched, Thore are no private scort facilities.  Tne £

rezources of this isiaond stana in groct need of dovele

The i21and of Cutebrs b o aree ¢f 6,743 zeores.  Yorty povesnt (2,700

)
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v, 255 (1,900 acres) are owned by
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Fenr fomilice, 170 (1,156 acvres) are ownad bty soven ferilies, end 62 (419 .
5
acrerY bhoconca more fardlies. The cinirship of land by opeople off thoe :
irland 1 vory convon {latifvndio el shoontiss) . A totll of 410 zores was
sold to enterprises from ocutside,  Control of 3585 of the L0543 acres mot in . i
: i
Y
Navy possession s in the hands cof 23 fomilies,  Thus 137 of the fazilics b
controel 967 of the land. .
ok
Housing and Siructurces
Althrongh Culebra is net & slunm, physical plonaing Yas so far been very
pocor. Tais is perhaops the wuadcipelity's greatest noad,  Spacc and beaches

are poeoyly used,  The 1llegal devolop oont of 75 lats zlong Fogeunada Bonda ds

an excellent example of -this lact of cveorcll program.

in terms of housing, there ave 272 units on 61 acres of land in Dovey

nd Clark.  Seventecen of these ars under construsticn ond 78 are in a sub-

stendard condition (sce Tehle 14.1.),., There are 103 e-mrrote honnos, B4 '“}{

vood, and 18 of mlix 4 construction., Delcticrsticon is of course Lure Coo..on ~a

]- .
in ti2 woodsut structures. Sirty-soven porcent of tha Iatter are i poor S
K ""_.E .
conditicn, covpared to 115 of thore in conqrete,
.

Fuolie .

Culebra hes born regulared, slvee 1500, b o loca” runlclirel asedr Lly
znd & tayor,  Both ozre electel. de din etlor Coumoecceslih mumicip e titics, the
acecn iy carries the legialotive recpcon "Li1Irie ond LUhz ravey the oo of
Y N
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Conditinn of Horeos and Structores,

3
Imstitulions
TOTAL

Concrete Sgructures

Houses
Under Consiruction
TOTA
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g and, clthouvgh 1t does
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icterview., The catple inclulded beth populated areas (Pzwey znd Clary) bus .

not the rurzl arexs, which do wel contein a significant portion of the
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1) Estizmated populatica sine for Decerber, 1970, according to thie
survey, was 236 pzrsons.  TTis I Z00 more thaun thore reogistered by the 137

census, and about S0 mere than these registered by the Health Dopartwezat iv

1868, Obviously statistd
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ce pericining to a ruvel wunicipality ave very vori-

gble, depending on the sarveying agency, Nevertheless, coupariseas rods

within any one gurvey sucth &s this onz sre prorsurzbly valid. N
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149 parried Llerzlez, and 77 other velatives, ;
3} Cf therse perscns 18 years ¢18 or older, 937 are rarvicd
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ond 3% widowod. .

4 Mest houzcheldozs (&70L) Fave 1iveld dn Culebra rove thon 1Y years
8
.

end all prefer te rersin thers, Lonscns given vore the trannuility of 1ifr, N
vitlhout gocial disturrornce, o7 olnirarion of the matural besutics zround e
[ DU r
Lo,

5) The Qegree ¢f [:71l, cff iz ‘
Cllzining feod, builMMaor houtaes,
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5 provided by
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ly spoil.

vice 18

complete in Dewey, but 377 of houzs in Clark svi1l lack drinling water, A3l

acticn with the disc
of the water cervice betizaen 9100 220 #nd 2:00 ¥ levory dav,
- F N 4.
1G) Imere is no sanitory sacaze dlispocal evecoon.,  £11 wast

untrested into the sea. "Ia Clovk, 93% of the dvallings use lat

11Y Televieicn is the hazic form e
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scarcity of foed (147), and cca
17) The critical con?ition ﬁf Cuictr

governmznt of Fusrto Rico by 5345, on the UL S, Navy by €%, TFifty-two percent

of those believing preblems exist feol they can do nething sbout thew per-

seninllyy  of the 487 who fecl (hey coan zet,

of action is to uvnite in ordny

(14%) insist that the soluticn:
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less than the averasns arnueal incenz in Pusrto Rice in 1967---84,850. Eou-

ever, 5%% of the houicholde recelve an incom

o

of less than $3,000 annually.

15) Of those interviewved, 33 perscas (54%) felt that lack of water

[\

end gowage facilities was the prectest limiting factor foio Culcbra; 20

perscns (33%), the prescnce of the Navy; and 19 (31%Z), the lack of
transportation.

16) TFer 36% of the respondents, scarvcity of erpleyrent is the principal

social lack ("dosvintaja'). Others listed scareity of rnedical scrvices (33%),

Fh

scarcity of fond (14Y), and scavcity o
17)  The criciesl Coﬁdition-cf Cdlebra at prezent is blacad con the
governnent of Puarto Rico by 54%, on the U.8. Nevy by 97, Fifty-two percent

cf thcee believing protlems exnist fecl they can do pething chout therm per-
senzlly;  of the 48% who feel thoy can ect, 25 (£57) belitrc_the nechanist
of sctinn iz Lo unite In order t« , while the otler &

(125) incdst that the solutiens are in the hoands of the government,
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Tra felleving surecctions for gulding the fo-inaent develcepuint of .
Coletrs, es ve3l o for lawlfing its uvec, wooo ot wictod by othe inlivifegl :
vavticivativ . erceil diets, Inosorr grszi, they will azpcar contyrdictory; .o
in ¢t ove, wvonmirous spvedr sut Voo renonoel by othe grous e oa whola, :

.

—
s}
3
8
@]
il
o
—
-
o
[
ri
s}
by
-
s
e
o
-
~
i
ol
n
=
¥
-
[49
m
)
—
M
)
[
e
41)
—
i)
o}
L}
ad
(T
ry
>
m
el
[
e
-
o
o
]
[
%)
LIY)

of cverricdirg droertancs In the econeric future of the islend.  Feow mach of
this recreational use will be in each fovm, from grand hotels te tioy poasions
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mains debatable. Soue of the spacific sugpesticns fellesw.
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4r least .gne, preferably more, permandnt weethor stetions shovld be set
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Eater Reecurces

A more conprehansive investigstion of the woter reacuvces of the iclond

should be made (rocsibly a2lso te include Viegues), in orieor tod
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In elditicn, great consternatlon wzs ewpreszed at the destruc
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their present staote, by the watheds of ordaance dicposal in use by the U.LS.

Y otle continvaticn of wilitaiy actis

.

ties will dzrend ¢en
reguirements for natienzl security, ruch of their impect ceuld tc reduced

by eunluzively usipng duznmy beobs and shells,
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