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VJc s u b r ~ i  t'hert.ivb7i th , in :-r-spor:s~ !o p v r  r e q u ~ s  t oi N cv2rnbc.r 
1 970;- @:ir I-cpc81-t cn thc  n a  tcr:! resources, dcyclo;~rncrleal pctcritial, 
and  ~ c I c ~ o - L ~ < - L ? . I ~ ; ~ : ~  c - i - j e ~ ~ t ~  C: Culebra . 

T ~ F  i-~pi!: ! resultr:d f r g m  1.1 thorouc:h rl;vicsv c ~ f  prior docur7.entc l!on 
a n d  a wct?l; ~ 1 :  ~ i i t ~ ~ i ~ . : . l - . ~ r :   zit^ S:L!?Y an:! c-valilal-icn. The on-si te  v:crir 
\*.:as ~ . ~ ? r r i c r l  @;I; 57 a tc:?n of 17 sc ic~ l t l s t s  ar:d envirclr,r?.ent~l s p e c i t l j s t s  
rcpi-z~c.ntin1; r. i5h t  Cr~: l : : :~~~-~7 , : -~c! th  a g c n c j t s  and four  FcJcral ? C ~ ~ I - ~ I T . C ! I ~ S  , 
u n d ? r  tkkr Iczrir r sh ip  of Iu<r.  Rohart Cassaqnol  of the J.rca of Natrrrzl 

+ - 
5 ,  I G c s l i l C  ~ y ! l t i ~ k s i ~  0f V Z T ~ O U S  S C i -  

tions ir!:o ? C ' J ! ! ? S ~ ~ E  dccclrnc:r;t ;;'as s;;i!lfully uone h y  Dr.  Szthleen Oc1;s ,' 
a l s o  @ f  tii. C,rr rl of N a t u r z l  Rz::o:!rcc.s. 

As V:C e r:; ;ill a;:.q;e , r r .<~ : , : t - iny  s o r i a l  and  ccfincinic Ijrus sljrcs a r e  
c rea  ti!:? ~:i::n ; r r :  :, ?f,i;{ i-:;!; i r ~  t:;!' zz t~ : ra !  ';c.,? ?I:Y znd e: :oI~gy of P c i ~ : ( j  
P , ~ < o .  I!! ti-I 2 7 I!, ~ : f c l : s r c  ,i :-,li.:i,< cf C:!:c:-,r?---,?n c x c e p l - j ~ n s l  nc;tura 1 
i ! r t?3-  til.:r.-: ~ ! : ' i :~ !  y r i  :;zu:r_.~ !;,:re ~ c ~ - c : : I  a b scn t  u p  to  this t j m c .  F c i v ~ v e r ,  
t ~ i  t I 1  CLI:I*::I t r . i ~ ; - n ~ ? s  L=i;!? j , rs ;? j ;c .J  i n  t i l ~  c t z t ~ ~  0: C U ~ C ~ ~ I - ~ ?  , a ~ n i q y c  
@ppnrtc!~>.i t!' !.: ;!f l c  red t , ~  ti:{: C,:.:-:.;n~~-~~vc~!th to ?!tin propzrly b y  j n p l e m z n -  
Li2g ~ ~ j - ~ . i ~ c ~ ~ ~ t . ,  1: t ~ l  ?:.C,L-: '::!V<: ; - 2 ~ ~ l i - 2 ~  ~ ; ~ ; i ( . ~ ~  v;;l] z ] so  >,it::lcl r n ~ x j ! : ~ ~ ~ ~ ; ~  
socizl ;!r!.j r i .o: ,~x._<: !1:_ i:ts . Tjje over-211 r30;!1 ~ j > ~ ~ l d  t!-lc evclukion 
of a cc.;;-:~!-~k..:i! : - : i i r i :  21: r, u:l;ic:h 21orou;;hl;; cco:-dinztps mc-2 5 u . r ~ ~  for 



cnvjro:lrn.:r-;!? 1 ;;ro;ecticn LV! t:: ~r. : t i  3 tives ir! i1;e d~~z:,:;in;cr: t:?l 
sector.  

In vie;:: of thc  pre scn t  si!l.,a t ~ o ~ ;  v:c v r g e ~ t l y  rc-co.7-1xcr!d ;Il.;t 
\:ny ,-I rL. j  :ions c::.? rr l?  tc(2 cor:~.!nltr;-.>r.ts On t l ? ~  further d e v ~ l ~ ; ~ : l - , ~ l ~ , t  of 

. . > ,  Cclr.:;;r,i be in;:,,:,:!lr:tc!y z x : . ~  .:- :,x un t i l  2-12 i:lforr;l,:tion ar:e o t ~ ~ ~ r ~ a -  
tlor:s dcv t  lc;;-: - i  t ! : r o~~ l ;  :his r- p::>rt car: h.c- I;: sc~rtr-d izto Gie p l ~ s n i i - i q  - .  
proci. 5 s , l1\;it. :':3CLQ P !  c o  s t : ~ ; : . ; > ! : i  :.r~~),-i;1;~1?d t?lat an ei:cc.(:tii.e order 
i n  t!-~ls r c c ; ~ i d  I - ) ?  i s sucd  by tnr- C:c;,-crr.or ;c, (2 J i  a g e n c i e s  c.c~nzcmed 
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The ls la? .nd -- -- 

Tt~c is1a:ld of C ~ l l ~ b r ~  I ~ c ?  2 ? p r ' ~ : . : i ~ a t i : l y  1 7  miles c a s t  of ? ~ t ? ~ t o  Rico, 

1 2  m<. lcs w e s t  of S t .  T h o ~ x s ,  and 9 r i l e s  n o r t h  of t h e  i s l a n d  of  Y i c q u e s .  I t s  

total zrca  i s  ~ l i g h c l y  l e s s  ti1311 7,qOn a c r e s .  It i s  o l - ! ~ r s c r e r i z ~ d  by i r regu-  

l a r  topogr>ph>- w i t h  I ~ i l l s  of  low elcv~tion, t h e  t a l l c s t  b e i n g  h-;onte Resaca, 

-kr i tk-an elcv2:ion o f  650 f e e t .  Due t o  Cu le? r - a ' s  sr i ;al l  s i z e  and lorT e]c\ta:ion, 

the  t r a d e  uin2s a r e  nct exposed t o  C G : - Y ~ C L I V ~ :  or orcgraphic forccs of g r e z t  

magr.itr!de, c n u s i n g  a r ~ J u c c d  rainfall p z t  tt .1-n @ v p r  t h e  is l ; l_ : ld .  As 2 ~ ~ 5 u l t ,  

t he  clirate of  C u J e b r a  i s  s l i g h t  l j r  xi.1-ic sad tl-rcrc ;re. r.o perr?.anr:nt f re511 t i2  t e r  
.- - -  

stream:~. Such  c o n d i t j o r i s  a r p  very  favorable .far a p r o f ~ ~ ~ ~  c o r a l  grnvth  I n  t h e  

sdrro~nding clear llttorzl u 2 t z r s  where scd i r , en t a ; i oa  i s  r r d u c c d  to a r , i n i n u n .  

D u e  t o  i t s  lc lng  and intric2tc s h o r e l i c e ,  ~ u l c b r z  p r c r c a t s  a s e r i c s  cf Lays,  

pe ; l ins~ . j l z s ,  znd  b - x s ,  some of  ~ 4 1 i c h  d i c  i n  ztmrupt c! i f f s ,  ,;a-;16y s l l ~ r c s ,  o r  ~ A L I -  

grcvc f c r e s t s .  The ? r i n c i p a l  h a r b o r  is Ei1:cnada Iionda, wtiic:? i s  c r n s i d n r e d  

one  of t h e  c?ost- s r c l I r e  and h c s t  h c ~ r r i c i l r ~ c ?  h a r b o r s  i n  t h e  Lecv=rrd I s ~ ~ I ~ c I s . '  

Tile i s l c . n d  is z t  rresc.,r.t a I!ni:ed Sta tes  Kz-,:zl P e f c n s i v e  Sea AT-en ?.nd 

AirsP;1rc F . ~ s ~ : - v a t i p : : .  E :av i .~a  t i c2  b y  v e s s e l  o t i l e l -  th ;n  t h c s c  au t? io : ized  by ~ l j e  

Purpc,::~:: o f  t h ~  S t u ? ~  - -. 

L t tk , c  rzq:!:es; ~ l '  tile t 5 r c r - ~ ! c c : ' . ~ ~ ~ r  Coc:xi t tcc  on C u l c L  r a  g F p c l i n t c d  l?y 

Gc,-k,L~7;-,c7 F ~ - ? Y , -  , r ;- ,p K - - . ~ :  I , r p r  .,.., --  L m . L L ~ l  - > -  CUT.: i t  j- F , s ~ r d  0 ; -5~~1- . i zpd  ;,n i : tc  y - i i s c < i i l  i;~::*y 
f 



CO;?~,  ?n:,:c.z i t l ~  ~ ; c : ~ c ~ c s  : 
Fn~ . i r cncc ; : t ; ; l  Q ! ~ a l i t y  F,cl?rd 

- DCF],? y ' ; ~ . < n  t c: Fub7.i  c ::'srl:s 
P l n : ~ n i ~ i g  Boa-:-J 
D c p ~ r  t r ~ i :  t c , i  A g r i c u l  ture 
Ecorrca lc  Uevclopr;,ent Adcinistratjon 

Fede i - a  1 a g z n c i c s  : , 

G e o 1 n ~ l c . a  l Service . . 
5 .;pi, i < i l d ! i f e  S c r v i c e  
S o i l  Cocsc rvz t - i an  S e r v i c e  
Nat i p n ~ l  Ozean lc  a n d  A ~ o o s ~ : ! . ~ r i c  kdx5n-i st r a t i o n  

Others  : 
P l ~ c r  t o  R l c o  K1.l : l f3r  C e n t e r  
t n i y e r s i :  y cf rue-r t o  Rico  
A g r i c u l  t~ ! r ; l l  I.:xpcrir;..ent St ; . : im 

. - 

The Area of  h':;tt~ral Resaurces o f  t!ic D ~ p a r t r r : ~ , l t  c,f P u S l i c  Kor::s directed +,he 

s t ~ d y .  S p e c i f i c  a r c a s  c-?.!uztcd i n c l w d e d  physical rcsorrrces (clleatc, s o i l s ,  

m j n ~ r z l s ,  End w;~cr), b i o t i c  resource:: ( f l o r a  and f a \ lq ; i ) ,  ccasLz! nild rLarinc. 

rpsclurcc::: ( l ~ t ? ~ c 5 e ~ ,  r e e f s ,  fish, o c i : z n ,  e t c . ) , 2nd scc io -econm~ic  resotlrccs. 

~*!ctl?o.ls --- - 

Most of ~ ! # c  i n f ~ r ~ r ~ ~ t i ~ n  prc::cr:tcl i:l this y p F ~ r t  17;s g a t l ~ c r c r ?  du l - ing  n 

k ' e c k - l ~ : - , ~  v i s : ~  to Cult--br;! \ : \ : i ch  tool: p!;;ce the ~;eck. of  l : o v ~ ~ S ? r  33 t o  D,-cc.r.~l.er 

4 ,  1570.  Tn n d d i t ; o ; l ,  r ~ . ? x i m r ,  l:-c II?.: bec;l  r ; : ~ d ?  cf c> ' i&t  i n g  s t u d i c . ~  i.nd exp-.rt  

k::a-~Ie2;e of c c . : ? ; I i t i < l ~ s  i n  t.hc rc ; , lo ,~ .  

T r z i ~ s p f i r t ~ t i r ~ n ,  b o l h  5~ jeep nu2 L y  bclatr, was \ - c ry  I : i r ~ d l y  provided for 

s c ? i , c - r , ~ l  f i ~  tile S t v 5 y  F:-O~;;S t!~ CIAI~LT;: 'S ? : T . ~ c T  E Z ~ I ~ : ,  I.142Zicia110, ; i :~?  I!nitcl! 
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It TLiSt be s t r rqz . , r r !  t h a t  t h e  t i x  allotted d i d  : > r ~ t  p c r i r i t  a t r c l j '  cO:z;j..c- 

he ; l s ive  In -dc  p::! s t u l y  . ?:nny cf t h e  i - : : - ? ~ s  ~01:1.1 ri-7z.y c ; r t ? f ~ : l  c x t e ; ~ ~ - : i v c  

i n v e s  t i g a ;  for , .  Tn so?.? cases ,  ti: i s r t , p o r t  s c - r z l y  ~ ~ r ~ ~ v i d c  5 the L f o r  

nclrc r ' c f a i l e d  c v a l u a t i c r .  o f  z ~ ? ~ t i c ~ i ! a r  fza :~ : rc .  Keverth.. L e s s ,  j t is 

bclievcd t h z t  t-11 i s  r e p o r t  i2cr:t i f  ies tile ma_? or fcctc:-s r;l:idl sScujd be con- 

v -  
siderc? in an>* cocprchc?n-;fvc p! ans r c r  C u l e b r a .  

- A su7~inarg of  tb.c h i g h l i g h t s  of t\-:r i n d i v i < u z l  f i n d i n g s  i n  e a c h  a r e a ,  and 

a b r i e f  collection of s o x  of  tF:e specific r e c o r ~ o n d a t i o n s  of  t h ~  p , ? r t i c i ; ; o t i n ~ .  

s p e c i a l i s t s ,  h s v c  5een  2ppendcd t o  t11c r e p o r t .  

Profuse t hz t ,ks  a r c  d u e  the  i ~ d i v i d u n l  c p c c i ; . l i s t s  wha p ~ . r t i c i r ~ r c c i  i n  

t h i s  s t u . 4 ~  f o r  t h e i r  e r : t I !us i>s t ic  con t r j t lu t i c i : r ,  0: l a r g e  q r ? = ~ ~ ~ t i t i r s  o f  t i ~ . e ,  

effort, and  per:.crzl f2- - .c i I i . t i es .  P:c;rhc-rs of t h e  gl-oup were: 

Zcbert  C a l v e s b e r t ,  1:cticr.i;l Oceanic a n d  h tmosp!~er ic  Xdn1inir ; t - l -z t ioi?  

XL:;t::,:L: 
Pcnl- i s  C o x ,  I!. S. Gec!o~:ic:,l S e r v i c e  

Y , l + >  r T - - ' - 3  :>:L,!>s 
i s  5 1 2 ? ,  Arc ; ~f X ~ t . z r r . l  Fe.scu;ces 

wrr  T. 1; 

I:?nry r?.nc!c?rsi., IT. S. Gc.c.lo;,icr:l Service  



F!.Y?;-'i 
Ricardo C o t t ~ - S , ; n r 2 r , ~ ,  Y.S. F i s h  zr.2 I ! i l d i i l e  SCI-vice 

T;EhC!-?F,S 
P e d r o  Cela>?rt, fLrea o f  Y ~ t u r a l  Resources  

COAST:!, RESC;TflCFS 
R o b e r t  T i n g  , K ~ l c l c a r  Cen te r ,  Fla)-;gucz 

REFF 5 
Torres, I !n i \ , c r r ; i t y  of  ruer tc  31co 

- .FISK 
D o n ~ l d  Erdmzn, Dcpar t l r en t  of A g r i c u l t u r e  

SO:: IO--FCO?~O~~:ICS 
Jose  G i r l ?  d e  VilTt, Ares of N*-itural Kesourccs 



R E S O U R C E S  



P H Y S I C A L  T E R R E S T R I A L  R E S O U R C E S  



The s i n z l e  factor i,rhicl: m ~ s t  cletcrc;ines t h e  chal-ecter  of l i f e  or, C u l e S r a ,  

v l ~ e t h e r  p l z f i t ,  an imal ,  or h u c a n ,  Is t h e  excessive d r > - i ; ~ c s ,  Mczr! s n n u z l  r a in -  

f a l l  is only 3 9  inc l les ,  v a r y i n g  f r o n  1 6  i n c h c s ,  in t h e  d r o u g h t  y e z r  of 1 9 6 7 ,  to 

as  h i ~ h  as7 -53 i n c h e s ,  in -1362. The ye.2r cf 1970 h a s  ~ l s 9  been an e x c ~ c d i n g l y  . 

w e t  one,  and  t h i s  f a c t  3 ~ s  u n d o c b t c d l y  colored  t h e  vic:,oints of t h e  inve;ti$ztars 

in this stu21-. F o r t y - s e v e n  pcrcc-n: c i  t h i s  f z l l s  i n  t h e  four nclnth p e r i o d  fron 

At~gus t '  th rdugh  I:ovcrL5cr ( y e p  TzFle  1.1 . ?  . T n c  r:can nu tAer  of d z y s  p e r  year in 

which 0.1 i n c ? ~  o r  m3re of  rair, xi11 fa1 1 is 5 2 .  &,1y 1 9  d a y s  w i l l  h ~ - , , z  s h a l f  

inch  or mcre. 

T c P T ~ ~ * ; ~ ~ ~ ~  --x- 

Ko d a t a  on z i t  tc;npcrature ri-.!!:.trs on  t h e  i s l n n J  a r c  available, bct t h s s e  

. . a r e  ~ 2 d o ~ 1 5 t e d l y  s~r:::lsr t o  t e n p ~ l - r . t u r c . a  oil t h e  e x s t  c o z s t  o f  P u t r t o  R i co ,  vhhich 

r a n ~ c  frox 7!+.4'F mean an:?:~al rr.?~:ixua t o  8 5 . 7 " ~  rJFan apnual ~a>:irn..i!2, @r f r o 2  

62' to 33",  as  two  recr , rded extre-i-3.s. 

2 u i n i d i  ty -- - 

A g a i n ,  ;-.lthauy::: 1 1 3  recorr ls  I-12:.c b p c n  k c p t  c x  Cx?cE rr: i t s e l f ,  t h e  a i r  mas?cs  

rcac5il:g t h c  isla: ,? z r e  vc ry  sir.il::r to rhos?  : . r r iv in ;  c>n t h e  F ~ S L  c@A::L of 

. . 
Puerto Rice r;?sr F p o s c v c l t  Roads .  T k e r e ,  t hc  ~ : : ! ~ u a l  daytin? r,:;n i s  67:.', r l s l n ;  

to 62: a t  1:i;:ht. - 



Table 1.1. I&--.:. ? , < ~ ! t ? ~ l ~ . -  _ C  Fu,;i~.f?!? 07. Culebm.  * 

Janzzr)' 
F e b r ~ ?  
March 
April  
hqa y 
June  
lull- 
August 
Sep'ieinbzr 
GctoS2r 
Novem bc-r 
D x e ~ r , b c r  

Mean J . r , :~u?l  Total 38.  95 inches  

* D?ta were col!cctcd a t  a s i n ~ l e  stsiicrn, the c o m r , z n d  post of 
t h e  U . S. -Nzvy on F i n h  F l ~ r ; ~ e r l c o ,  an? c:rera~ed @;rkr a 
23-yezr period.  



p?re:-t: iriat e r i  a 1  , t o ~ f i g r z p ! y ,  znrl tin?. A l l  t l ! ~ s c  f a c t ~ r . 5  c o n t r o l  t h c  d c -  

c c n p c s i t i c n  eE rocks  t l ~ r c ~ u g l ~  t iw, rcst! ' t i t l .g  in whzt r e  k.now as  s o i l .  'since 

t t e s c  f ~ c t o r s  v 3 r j r  z r e z t i y  frciz p l a c e  to p l a c e  G V P r  thc earth's surface, 

many d i f f e r e ~ t  k i n d s - o f  ssll c u i r t .  

The clsssif ic.?:ii.:~ of s o i l  5 is Lnscd on 5 l ; t c r n a l  ~ r i d  F X : P K ~ > ~ ~  ~ t ~ z r a c ~ e : L ~ t  ips, 

e m p h a s i z i n g  e s p c c i a ]  1)- thc>sc. 7,hich i n i !  v m c e  th;. growt1-i of p lz r , t s .  k- ~ ~ i l  type 

is  d e f i n e d  ~ c c o r d i n ~ ,  t o  t h e  k i c d ,  t h i c l . n c . s s ,  and axrsn::eirznt of s o i l  l z y e r s .  It 

is d e r i v e d  f r o n  a p: : r t icular  p e r c n t  m r e r i a l .  Soil t y p e s  t h a t  d i f i e r  o n l y  in 

sllrface text~re---stony, ~ r a - ~ e l l y ,  ~ z : ~ d y ,  o r  silty---belt a re  a l i k e  i3 o t h e r  char-  

zcteristics, are cpr5ia~d to for3 a SCI! ~ e r i c ~ .  F.PEC S C T ~ C S  z r e  n>r:ed z f t ~ ~  

t h e  Eeogr-cp; l ic  l o c a t  ions L-here t k . 2 ~  r~cl-c f i r s t  i d e n z i f  icid. 

Sail ~ ' Y ~ c ' s  D: C,!lr:llra --- ---12,. -_ _ - . - 

T~ie i s l Z n d  o f  C u I  ? b r a ,  QL~~I:Z to i t s  s ~ ~ 1 1  size, i t s  r u z g e 2  trpclgr2p5y, 2;;d 

i t ?  c:-; i .for~, ~ ~ : l < i t i f i f i - ~ :  C: ~ l i ~ n 3 t : !  an-! t c s ~ e ~ z : , ~ : - ~ ,  he:: a lirited f i L l r : h ~ ~  0: sell - 



s e r i e s .  Se\*cz ty- f ivc  t o  c i ~ 1 ; : p  p c r c c r ~ t  oT i t s  t c ra !  a r e a  is covered  by t25l: 

of  t h c  Desczlakradc c n d  Volcanic Rock s e r i e s  ( s?e  T a k l e  2.1.1, v i t h  a s!cl>c 

- - .  . 
v h i c h  f l u c ~ u : ~ c s  S ~ t - ~ . s e n  2@-:0?=. l n i ?  c l s s s  cf terrain h a s  sccb. s eve rc  ;1:.:- 

t a t i 0 r . s  and  d_= .n re r  c f  erosion th2: it EIIY  oill!: b e  C S C ~  f:r p z c t ~ r e ,  f o r e s t ,  

o r  k - i l d l i f e .  A description o f  t h e  e o s t  ccr;r?o? s o i l  s e r i e s  on CuleSra ~ n d  Z-l- 

j a c c n t  cays fo l lo ics  ( s e e  F i g u r e  2.1; 2r.d Table 2 .?.).  5u23e r s  refel-. tc 

e q u i v ~ l e n t  soil t y p e s  i n  a repgr t  msde by t h c  S o i l  Cgnservation 'cruics ( 2 ) .  

1) D e s c ~ l i b r a d o  C lay  1,oaz. ( S 4 C 2 ,  6 4 2 2 ,  6 4 F 2 )  T a i ~  series  con -  

s is ts  of s h n l l c v  soils of volcanic o r i g i n ,  k7 i th  good drzinnge, an? o f  1~~32cr .7: -  

to great s l o p e .  l i*Ii~:t ,  e r e  formed f r w  fr~cnznts of vo1c i ; : i c  rock  o f  m o l ? r c t e ; ; -  

f i n e  texture .  Tney c n o s r  ~rincipclly on  s3c7es  c f  5-60:; in smf- rid r c 2 i ~ : s  

These  s c i l s  s r e  p r , a r  f c r  a g r i c u l r u r e ,  d g e  t o  t h e i r  l ~ c k  of d c ~ r h ,  t o  t:,: 

1 0 ~ '  a r i n f a l l  irk t h e  zrcz, 2nd t o  ti;? di:f icuity of 1rrir ; : ing thee!. C<>XFFY:I : -  

t i ~ n  of a r t i f i c i a l  ~?f i :s and septic t e n k s  is 2 1 s ~  d l E f i c ~ : l t .  ' lhcy Ere ~ r l t  

i d z ~ l  f o r  r c c r g a t  a r e , ? s .  IligIi;:.:y co::st r u c t  i ;:n , f c r :~ r tdz t ion?  {pf hi:< l< l;:;: , 

2nd ti)? ~ ~ ~ t ~ ~ i j ~ : ! ~ ~ ; l t  ~ . f  l i ~ ! - ~ t  inSc:t.rics 21-c pcrj1r;.?s t h e  n:jct L;.; rcr; r i ?  te 

(89C2) 2 )  3acnnz  -A r l x r .  series cc! l s i i -  ~ 5 ,  cf  ~ o i 7 . s  of r: r ' 6 : : - : . :  

d e p t h ,  v i t ! ~  roo? d r , : i r , ~ y c ,  c : ~  l a n d  of  2 - 3 X  slr?r, l .  Tc:::~!rr is f i n c ,  ~ r ;  r: 

r e s u j t  O F  i t s  c , r i p > j ; l  ~ T O I I .  ~ e d i r . c n t s  ; 1 ~ : t j  fr?.;:--:::ts 0 5  vc. lca : i ic  r o ; ; .  !t cmcc::r. 

l n  :;c;T ; - ; , r id ~1 : ~ - , ; i y r  , ~:i::, 79' n,l.:zi; ;.:,:l:l,?l : ~ 4 ~ ~ s ~ ~ c : ~ ~ i y p  :L;-.? >!):*::: <r:!: L:. - ,- c .  

r ~ i r  V C  y c - i r -  
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I t s  l i r r i t a t i ~ r , ~  f o r  ~ ~ r i c u l t u r ~ l  Forposes a r e  n ~ i c r z t e .  I f  p r p 2 e r l y  

~-?.:.sscd ~ n d  i r r i g ~ t e d ,  it is q u i t e  s u i t a S l e  f c r  cul:ivation c f  S I J ~ , ? ~  ca;l-, 

c o r n ,  f ~ ~ S d c r  cr ~ 2 s t u r - c .  ki-.b~---v~,r ., * L , f u r  :l~n-e;;r < c ~ ! _ r u r d  pu rpose ; ; ,  s::ch z s  

hi~;! : ray,  a s t ! : f i c i a l  p> r ,< ,  septic t zn l r ,  3 r  l ig : : t  i n d ~ r t r p  cc.cr7:rrrcti8-.n, a r  f a r  

rc .cre ; t icn ,  t h e ~ e  z r e s s  are p a ~ r .  

3) Avclia C r ~ v e l  l u  C l a y  Loan.  
,- -- -. ( S Y C 2  g r )  These s c i l s  o c c u r  on 

gcntlc t o  s t ~ v  s l p p e s  (2-295), in zlluvial f h ~ r ,  2nd a t  t h e  b z s e s  of s x n -  

t a i n S .  Tney are wel l -d rz i r ed  2nd d c c p .  As a r?  the 7rev lous  t ~ - o  s e r i e s ,  rhzg  

a y p  ~ F a r s ~ t ~ ~ i s t i r  n f  s e a i - a r i d  c l i r r a i e s .  P. p r c f i l e  of  the  surface l a y e r  

r e v e a l s  2 da:k b r o ~ ~  c o l  :r an2 gravcll)* t e x t u r e .  

A g r i c u l t u r , z l ~ l s ,  t he se  s o i l s  sre r e s t r i c t e z  1>- t h e  a d v z r s i :  c l i r r . s t o l o g i c & l  

c o : ~ d i t i o n s ,  inzbility tc r c t c i n  x a r c r ,  ?-rid 10~:: f r r t i  15 t y .  T1-1cy r.3.~ b e  u s ~ d  

f o r  p25 t u r e .  For const r ~ z i i o n  p ~ r ? o s c 5 ,  t l ;~:? 2 ~ e .  u n ~ l r i t ~ b l e  f c r  a r t i f  d c i a l  

~ ~ 3 i ' z  , ~ 1 3 ~  t i c  ;2~.1;::, 2r.d r e c  rc  ;lt ~ C I :  C ? y e a . ~  ( 2 ~ ; -  t.3 ; h e  h l t , h  c ~ r ) c ~ n :  r c  : i ?n  cf 

rock fr;rcr;leat& b u r  my)- S P  a d ~ ( i ~ 1 3 : ~  a =  r ' : b n d f i l l ,  b u i l d i ? ;  four?atjc~s, or 

l i ~ h t  inzustrv, 

I l F 7 C l  j 
. - 4 )  F r s t  cr:15r!,!rl Cl E Y .  T P P T : ~  arc v?.?-v 6 c c u  s s : ;  r ~ i t l :  -- .. . --- -A 

rodc ra t c - l v  ~ . p p d  ? r , ? j n 2 g Y 7  ~ ~ s u : ; l l ; . *  fnr::! en le-,;?;' t e r r z i c ,  euc!; L S  tL,c c~:::al 

. . 
p l a i n s ,  w i t h  5: opes v a r y i r . ~  fins 0-17: . T\~e . - i l -  :c.;r::),-c i~ f i n c  . c c r  : ~ ? d  i 1-csr 

.q C-; : 
. ~ r . l l t s  of ~ z l c ~ : t , : ~ < u s  s t c 7 c s   rid c c l c ; i : ~ i c  rock:. T : , P ~  F :  Lr bi.i@?:! to C C T ~ -  

z r l d  C I  i r , z t p s .  



5 )  car2-:,9 :CL:.;~ y 2.3:;,-? , 
-- - ( 3 3 1 )  Soils cf t h e  C.?t:.?i) r ; c r i ~ s  a r e  CO::.- 

\ ; l t . t c l y  l e T c l  (2 -  5 ' .  S ~ . C : , > < )  , :..:c: ,: i vc  ly r!r;,;ipd, ap.3 ? P C ? .  TI:rl-1; 2 r c  cc?.rpc,sp? 

. . -1 . 
r . f  s2n:f ~ ~ I . T : C Z  w i t h  ro;'?: :rs~t:.:,.t s . 1 r ,elr  cgsrsi.  t c . - r t u r e  ~::z'-:cs :11;.;: c.xccc.l i ? . ~ I y  

Due t o  t l :cir lo;? f e r t i l i t y  a n d  ICY water r e t e r l t i c ; ~  c - a p a h i l i f y ,  their  1;s~ 

f u r  e l ; r i c u l t u r r .  i s  s u v c r c l y  l - i s : i t ed ,  , T h ~ y  ail?, hc-;;.\-rrr, s e r v e  35  r o a d f i l l ,  c r  

a s  t h e  I~cation f o r  cons t r ~ c t  i o n  of  l i i g l ~ . , , s y s ,  l i g h ;  i r ~ ? u ~ t r i c . s ,  or recreation 

of  beech sanC5 n l o n c  :be co:iqt. They z r c  1:eariLy :-.J:cr?.ted t : i th s c 3  w t c r  a::d 

contain n u n p r r ~ r l s  shcl.1 f r a 7 ; ~ ; ; t s  a:~d-  sl:elctc~-1s of r a r l r , e  a n i ! - . ~ l s .  In t h e  w i n ,  

t h e  o n l y  vcttet,a.tion t l ~ c r c  is coconu t  palrr.s (cncos - - n t j c l f e r a )  . - - - - , se;: g r a p t  (Cnrcolo' :  - . .---- ? 

W i  f e r a ) ,  and b c j u c o  d c  p l a y a  ( I D X ~ . T P E  ~es-c: .or; le) ,  These s o i l s  !~r.ve no a? ; r icu l -  --- 
---A LA-- 

r u r a l  V L ~ U E  zt 211 p.nd a r e  in f a c t  l l ~ i t c d  s o l e l y  tc recre2ticnzl FUr?OScS. 

k i t h  fio a ~ r i c ~ l t ~ ~ r l  \ - ,due,  ,?~;t! c h i c +  s. y e t  lack r e c r e a t i o n ~ ! .  va lue  as  w e l l ,  

15 t!'!? ~zr:c-roye and o t h p r  sw;-:,-,. Salt con;ckitr;:t<on i s  hif ,h 3r.d 53il ~ h ? , r a ~ -  

t c r i s t i c s  a r e  tF1;;.= nu co-:,!?rci31 p l , ; n t s  c:.? st!:-cix7c t l ? c r ~ .  

Cn! c;.~:' c Er , rk .  ( 5 0 3 )  ~ ! l c s c  3l-c s o i l  Y in uh-ic!: rocky  o t l C ~ ~ - l - c ? p ~  - 

C G ' J C r  SO- 79: fi{ t h e  s : : ~ ~ : ? c E .  Ectwccn t_ht:,c Scul6cr:, t h e  e > i l  i c  vcr)- s ? l r ? l l c , w  

znd ~ t i x c d  wi t h  l n j c -  s t r , n ; . s ,  r p n d e y i ~ g  i: use!  c s s ,  T h i s  f P - . > : i ? ~  CCr -Urs  





I;.i~!)t C ~ J S S C S  are  rc-cog:l ized,  f rr--:a v e r y  c u l t i v a t a b l e  soils nci,?ing no 

cor~: , , : rvx t ion  t cchn iqae s  r r h z t e v c r  ( C l z s s  I), to s o i l s  an8 f o r r , a t i o n s .  good on1 y 
r 

f o r  rccrcat izn or { { i l d l i f  e ( C l a s s  VIII )  . The f i r s t  four classes &re cap2b le  

of c u l t i v - l l t i o n  t o  sosn  deeree; t he  1:~: f o u r  2re n o t .  Ezcll o f  these  c l z s s e s  

t r ; ~ y  h e  d i v i d e d  i n t o  sul jclzsses 1%-Y,ich i : :d iczte  t he  p r i . n c i p a l  ?rciLI~rrs elf con- 

f o l l w i n g  t he  c l ~ s s  ~.uzY:er; f o r  e x a T l  c :  
' - * . . -  

"elf - eroslon . . 
' T ~ ' l  - W C t l l o s S  

"s "  - so<l charzctcristics t5c.ciselves 
"c" - adverse  c l  ir_ate 

"grf' - grate1 

C u l c b r a  ( s e e  Y'ahies 2 .2 .  and 2 . 3 . ;  ccctzins no s o i l s  in t hc  ti?? most C G ~ -  
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I!r,r: ::.:-? qh:-l:~.:: 2:: ', -.c\. ~ 2 i . q ~ ~  t c  c ~ t r i t  icn t o  z i . ~ , > , r t  p l z n t  l i  [ e .  E r o s i r l n  i s  

,? rr.3ji.r p rc !? l i .~ . .  ?-,Q t h i z d z  of t : . ~  f c t z i  z r ~ ?  of  :he i s l z n d  posc.c5ccs sl.!ch 

scv2rc  l i r i t a t f o n s  t h a t  it cannct  be c u l t i v a t e d  znd  must  rerain 2s  pns:urE, f o r c r : ,  

I 

or p=lrF:?nnd. 17r,osc : t t . ; i s  i-hich s zn  s u ~ ~ ~ o r t  n g r i c y l t u r e  z r e  i n  u:-gent n e e d  of  

t he  i r - p l e m o n t a t i o n  of cosplcx tec?ir.iqucs of s o i l  2 n d  wa t e r  c c n s c r i ~ a t i o n .  



C e o l o ~ v  - 
T h e  geo logy  o f  CtlleSra w,?s s t u d i e d  by T.I.?. Donnely i n  1959, ( 6 ) .  T h e  geo- 

l o ~ i c  map (Figure 3 . 1 )  i s  mostly f roin h i s  work b u t  contain? minor  codificatioxs 

r e s u l t i n g  from t h e  nreser i t  s t u 2 v .  

Culebra 2r,d a d j a c e 3 t  islands a r e  ur:dcrlair .  by volcznic and i n t r i : s i v e  rocks  

of  p r o b a b l e  Cpner  C r e t a c c ~ c s  a s p .  , 4 n d ~ . ; i t c  lava u:12cr?.ie.s r o ~  t of ti-.e islznl 

and on many s e a c l i f f  expo- ,=rcs  c;.:?,ibit:. p i l l o i , ~  s t  r u c t u r c  zharc?ctcr ls t , ic  o f  la-,-as 
. .. - 

erupted u n d e r  t h e  se.2.  + T h i s  s t r~ . i c t ; l r c  is r e ~ a r ? : s b l y  w,?ll-preserved at P u n t a  

Ser ia  on Cayo ?;orte. The ~ n d t l s i t e  l z v a  contairs m - n y  - , -eins and i n t e r ; . i l l o : ~  

f i l l i n g s  o f  q u a r t z .  ) . n d c s i t e  lava b r c c c i ~  lics alcn;: ;be s t r z i e h t  s c u t h ' ~ ~ e s L  

c o a s t  of t h e  isla!:.! and or. Luis ?c?;in. 

A n d c s i t e  tuff o v e r l j e s  t h e l ~ n l ~ a  a l o : ~ g  t h o  na r t h  c s a s t  of  Culc5rs. I L  i s  

Tllc t u f f  2nd u : ~ , l e r l y i . r g  1~.-,+2 h;!vc > c p n  i n t r ~ i d c i !  Ilp d i o r ' t c  i n  nc l r t : ?  cenzrsl 



dc~37i:s an.! f i ~ c  ~ 2 n d  F.;;<' cl;!y undi.!-!.ying r: . - ; :~,~i~;;c  s;:,'.:;; 2 n d  ] ~ g c . o n ; l l  b ~ s i ~ l s .  

I,oc?t icr:? ? f  Fc r t i c u l a r  Gcoloy; c l n t p ~ c s t  - - - ._ - .. -- -- -- - 

T ~ E  follc7:iJns poir-lt s of g e r ~ l  c . 2 : ~  I r i t e re s t  a r e  h r l i c ; r ~ 3  t o  llavrl cnnsider;':ll P 

1) Rozd cr. t on rfi:.d t o  U. S .  L ~ y e t - e d  t u f f  2eposited on 
K3x-y O j s ! : r v a : ! ~ : ~  F ~ i n t  p j l l o ;  lava 

s t z i n i n g  a r  any  t r a c e s  of r . i n - r , ? l  i z q r  i c n  were s c l e r  t i v e l  y s a c p l e d  f l - 0 ~  csch  

. S z ~ y l e s  of  l i e i n  qucfr-t;: i,.crr. ~ Y s o  collc.c:ed v : l c  re;.<:r p r e 5 f : n t .  Skr; 2 ?F 

l-rc r t ~ l : ? ~  f ror l  r - r ; l d  c c t s  o r  ~ r ; : c rop?  i n  ~ r c z s  r:\crp s t r c ~ . ? .  p u l l i ~ s  L-ere r : c , t  - 

FrcsPpt .  Firu;c- 3 . 2 .  :how; tile l o c 2 t i c . n  cf 57;~; l les  22? tile T:J ' -~~C'  r f  t K E V C : Y E L S  

Lr,r.dc d u r i n g  thr s t t i d y .  
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I r ~ n  
P J a g n u s i ~ m  
Calcium 
Ti tzn izm 
hPiangzncse 
Silver 
Arsenic 
G 01 d 
Boron 
B? rium 
Lea d 
Sca ndiurr: 
Strcxtiun: 

-Tungs:er. 
Z inc  - 

EzryI l i l !~ l  
Eismutf: 
C a d m i u m  
CoSa I t  
Chrorrtiuin 
C o p p ~ r  
Lanthanum 
Ivlolybdentlm 
K i o b i ~ m  
lv'ickel 
An: inony 
Tin 
Vanil:!izr?, 
Yitriurn 
Zircor~iz:~~ 

* h e  t 3  thc f z c ;  t53t thc rc  v;as r:o si;r:lfic?-..nt ~ 3 r l a t i o -  . . , t , ? ~  ' -7 - ;% 

of v a l u c s  i c  shc?i:-.r: for 1>;7cj': e1c:--.:r;t. T:!? v3!r!cr a re  c!'-::: in 
pdriz, ?er ~ ~ ~ i - q ~  e x c e ~ t  r;-hzre o:Ilen;-i?c rioted. 



C ~ S  f o u n d  to cor . tn in  c : inut .e  t r a c e s  oi geld ( 0 . 0 5  p n r t s  p e r  sn i l l i on ) .  Tllc o t h e r  3 

s a m p l e s  c o n t e i n e d  l e s s  thsn 0.02 p.7.t :s per ~ . i l l : c n  g o l d .  

Dcvel o:l;r~en t P o t  en t i .?.J- - 2  - 
i .' 

* - 
1 '  . * -  

- The  i s l a n d s  of Ca:cSr~,  C u ! ~ ? ; l - i  t r l ,  L?!,c Kor t c ,  ar?d 1 , u i s  PeFa were exarrincd 

and 4 1  s a r p l ~ s  of b : ~ l r o c ' ~  a?.:: stre:?: f l c l ~ t  t-crc c o l l e z t e i !  a?d ar?n?y::cd 54, 

e . r i s s ion  s p e c t r o g r s y . h > .  a ~ d  n t c , = . l c  ::!,...-rrp:j rn c.--tho?,-. h'o f ~ a t u r c s  corrxo:; t o  

..- - 
metellic I ? i n ? ~ i ? l  d c p o s i t s  w e y e  no ted  znd  no znor,?lous s.::zl va lues  vc rc  d e t e c t e l  ' . . 

in t ! ~ c  ~ ~ r p 1 c . s  ccllected. P ie  is1 z n d s  h a v c  r o  :?ls:;.ry of  rLineral  c v p l c , i t c t i o r !  

c r  pr ~ > s p c c  t <c j. 

It is concl i :2cd  thclt ur:der p r e s e n t  znJ forsc.t .hblc c c ; ~ n r ~ . i c  ,?nd tcc:~yologic::l 

~ c n d i t i c n ~  r , e t , I  n : i n i c g  c7n h e  I - u l e d  c u t  a5 a z ~ \ ! r c c  of l.-8:~! t l l  3:71' E I I ; ! C - ' L - ~ \ F - ; ~ ~  J - 

f cr CuleSrdns  . 

Cons t  r:c rion r , : . t ~ r i a l s  2 . r~ .  p ~ . ~ : . i i  ; i i !  l;r.<t~r! qc::n:i t ? e s .  ! k s ? i ~ <  

f o r  c o r . s t r ~ ~ . r ~ i p n  can be  r r - p d c c e d  f I-o:: tllc volcz!?ic: r ~ c : : c  o f  t h e  5 SI 2nd 2 ~ 2  r ip-  

r a p  Eigl,t be  q r , 2 r r i e d  f r o z  5c;:c. 2r':r.a~ ~~-,t::rl:jn b y  2Torite. C a l c ? r c x s  s m ?  

is abundan:  on r!sny k;u;l:a-.s ~f Cul r -br l :  r : ~ d  C: i ' I i ' : i r i t z  L:!t n a y  n:jt b~ c ~ t ~ ~ r ~ t 2  

ci:ilz.;t d 2 ~ 3 c p  to tFlp <s!zn?'s ??,ct-r-l j l - r : .  S=:. l l  a33zfitc of f e l  ds;:r:thic 5:-d 

CoAtz.;.jng s ~ l - p  t.p::l~J.:rs c o u j d  he  c: : t rz r . t~ t l  fro: t?? r r r . l l  ~ i 1 ~ . 5 t 2 1  ?li;i[: F C B T  

- . . 12;:~ c ~ z - , . - .  xi t I , q : ~ t  c.: s t  u?d>j i ; ~ ,  t':~?. I::,>C:~>, 



Coapr:r~.:iu :::: r pc-;.l i : ~ ? ,  t h e  h y d r c l c g i :  ap.! g.t.ql,:,;ic c p 7 d i t i o t - i s  on  C u l ~ h r a  

a r c  s j - r r i l z r  t o  S t .  T!-torras 2 n d  S t .  Jell,: In t h c  \ : i r ~ i n  Tsla:~~:.s. The rccl:s a r c  

f o r  t he  m s  t pzrt i g ; l cous  in r , a ture  g 1 c '116 -.,olccair, ;:1ZL-; i t e  on the nne hzfirrl ~ . c d  

a d i o r i t e  i n t r u s i v e  r o c k  on t h e  o r h e r .  Grruti? v3tc'- .  i; s t o r e d  2 n d  t r : t r , s~ i t t ed  

p r - i r l c i p a i i y  1 1 ,  ;r,;.cl:s ar.d s t a l l  r 'ract 1 r c s  of t h e  rock. 

Hydrc! ~ g i c n l l ~ . ,  Culc-bra f s  :crr.;vi,c: 21-i e r  i l l a n  tlic- V i r g i n  I s l ? : ) d s  a n d  F ~ : c r t c  

. -  - Rico. The average 8rtn::el p r e c - i p l t a t i c n  r - : ~ s u r c d  s i n c c :  1933 i s  z h d u t  3'3 i n c h i , s .  : 

O f  t h i s  averzge m r e  t h a n  937; of  he w z t e r  i s  r e t u n e d  to t h e  a t ~ o s p h e r e  as  ev:r.- 

a t  tsnspir~tion. Tl?c- e v a p o r n  t i c n  ~ f i t c r ~  ::::I f c r  o;en rater su l - faces  i s  2h011t 73 

inches p e r  y e a r .  T r ~ e  wate r  ~ l . i r ~ , l u ~  t t , i n  ( t h e  ancunt s~ . -z i !zb le  f o r  r c ~ l c f f  2nd 

Gee l l icil  of i:i.,tcx n;y i ~ ; f i i t r - z t c  r o  ~ i i c -  L z t e r  t a 5 i e .  G a  e pi.r sqc-rc-. n i i e  t ~ s i s  

chis ai2clu::ts t o  1 7  r ~ i l l i c ~  g~ , i? i : ? s  F c r  y e a r ,  o r  for ~ulcbra's 12 s c u z r e  rr.iles as 

;. ~ 1 l c . l e  ats:;t 39,3 r ; i l l i ~ ~  ~ . ? 1 3 c , ! - i r -  pkr  ) - ca r .  

y5c  Fo<l ~ 2 7  h716   out t~.:) inchc-s  of r a l n f ; l l  7 2  c c ~ ~ c ~ u c i i t l y  t:lr.rc i s  

L7ery l i t t l e  s u r f ~ r i  1-ur,of f u s l p ~ s  i n d i s r i d s : : l ,  wilply-::; .;r:r? r2ir.s c i : c c ~ , l  t h i s  

-. 
~ 2 o b n t .  P ~ r l , ~ g  ~ F . . ~ E : - c  storrs tF,t+ s ~ l l - f a r . c  l - r ~ n c ~ f  f r .3~ a c c c  unt fc , r  23 t~ 757 c f  

the  rup ,o fc ,  



s?..;! , :PC, :  F?r i ! , : - , : . ~  C 5 r , 5 ~ t - ~ t i ~ ~ ~  
-- - -- . -- - - - - - A f  - 

- . . 
Lr,e t I.);.?) c f 3ii:~). g ? t S  j t F r.,:::i<-! : .?.7.  ~1.:;,;.1,1 ;,- f r o ?  2 f i p 3  2 o f  c:-i? let! r ;~] . ls  

L',,-a; 3 . 5  k ' l u ~ r t ~ : ; - : :  c?: :  of  T,,<;.;:y. c".' t!:e friar w e T l s  ~1:;: a r c  c s c r ~ t i v e  ocll;  

n . 3 T ' , , > r ~  " 2 "  a n d  " - "  n r c  ~ 5 C . d  c->:tt.?,-,ivc.l!- bicn.;_:c of  t h p  s a l i n i t ; <  o f  tP.2 

ct?: i . rs .  I?ell p ic ' lds  a r c  abou t  20 ga l  !c :ns  p r r  ~ ~ i n - d t e  pe r  well. On ?:cvc;r,3er 27 ,  

for cxa;r,:lc, t h r  ch lo r - ;LC co! l ten t  of  7:rrter f r o - ,  t i lo  ::rr;5er "2" well ~ G S  4G0 
1 

psr:s  per i z i l l i r ~ ~ .  U. S .  P u S l i c  Hcalt 'l S c r v i c c  rccor;ur.cnded h-,,-.xinum i s  250 p z r t s  

p e r  cillion. 

Foraerly r;l tr~ ca t ckxez t s  *;ere u5cSi. no:.-ever, s i n c c  the rzinfsll is so 

u!ldcpcnd::blc, ~ 5 1 -  t i  c u ' z r l y  i;! t h e  d r m ~ g , ! ~  t 4.eF-r~ 1961- h a ,  t h i s  ar- ;'nod i s  1-10: ir.ore 

o r  less- a b.:cl:u;l s c p p l y .  Pic. s t o r a g e  tzrks 3 t  t h e s e  c a t c h ~ i l n t s  a r e  129,009; , : A 

162,000, 2nd 110,000 g ~ l l o n s ,  f o r  a tn:,?I clf L07 ,000  g ~ l l o n c ,  e n c u ~ ! ~  t o  su;?ly  

De;.cy f o r  14 d z y s .  T n i s  d a e s  n o t  i r ! r l : !Se  dr i r . i_ ing  c r  c q o l t i n g  v a t r r ,  vllic;. is 

~ l - ' u a i l y  sui;?l lc? by h o u c c ! ~ o l d  c i s t e rn s .  

szli:-,i: i p s  - - --_+ -_ 
On the t r i p  of h'arc~3er 30 t o  IIece:>er 2, 4 E  ~?. :=r  s a r . F l i n g  sites were 

v i s i t e r '  E I ; ~  s r e r  i f  ic cond:~cta: lcc rr.cc;-.-:-crc.,:ts L-c;t t c k c n  ( s e e  F i g u r e  4 . 1 . ) .  k t  









c s z s t a l  l c ~ ~ - l a n ? s  cf t h e  islzzl. ' i 3 e  frc.shc.,; wells w e r e  u.-t1r: l l j '  in t h e  lo::?~ 

s!opes of vzlley; kct I r , l ~ n d  znd  c n  h i t h e r  ground t h a n  t h e  coasts!. b p z c h  d e -  

p o s i t s .  L u g  w e l l s  t z p  wate r  l a r g e l y  f r o 3  tl!e v a l l c j ,  a l l ~ ~ ~ i u n ,  t a l u s ,  Lnd 

uea l f rc rc?  bedrcck  m t c r i a l s  and are used  prirsrily f c r  r ~ q a t e r i c g  s t o c k .  Cattle 

can tolerat0 ' - : r l y  h i g h  selinities i n  t h e i r  d r j .nk i~ :g  ~ -7 - t e r .  So re  c rop  p l ? n t s  

( r i c e ,  ,rt.sar car,..) a r e  a l s o  salt-resistznt; c t h e r s  arc.  ve ry  s ~ n ~ i t i v e  t o  s a l  r .  

Thc main f r e s h  L - F ; ~ Y  v e l l c > -  w7.s locarcd i ! ~  Frzile d i s ~ r i c t  i n  a v~lley 1 e z l j . z ~  

2 )  La t he  £ex Sprir:gs a n d  c r ecks  ~ x s ~ i n e d ,  tilt s l i r . i t y  of t h e  L - Z ~ E T .  , ~ c e r t ~  

t o  i n c r e ~ c e  g o i n g  ~pstrcza. The exp lznz t i c r i  i s  not  r e a d i l y  a ? ~ z r ~ ~ ~ t  s i ~ c e  the 

n u r c 5 l .  condition i s  fc; s z ' l i n l t y  t o  i:~:sec-se do;-r~stl-car. Except f c r  & f~- - .  rain 

~ ~ c p s  a l l  tE:e sp r i nz r  t e s t e d  weyc t o 2  s2tt;: t o  be csed  f o r  consu;..!;t_ion. 

3) D r i l l u $  w e l l s  on Culcb:-a, t 3 t a l l i n g  ~ 5 c u t  8, y j c l d  5~211 q ~ ~ i l t i t i ~ ~  of 

t k t e r ,  13 t o  4 9  p3llons p2r ~ i ~ - : ~ t e ,  f r ~ r  C T > C > . ~  a n d  f r ~ c t u ~ e s  in tF.2 bedrock 

L ? u i f e r .  DrTllcd vp] 1 s  yield v: ter  v i t h  t h r  c h l c l - i d e  c0:ltent r z n c i r ~  f l - o ~  354 

9 5  1 - t T:le de;th cf the. r e l l s  is f l - ~ ,  5!, t c  9 4  f e c t .  



.-.. ire ::c.cnt v x t e r  C b l i ~ ~ n d ,  b j s c 2  I L  4 0 , 0 3 1  j i a l l o ~ s  per  d c y  f a r  Dryey,  is li.6 

i 2 1  5 r IT. C ? 2 5 e q ~ f : i I t ? ~ v  t?,? p r e s c  ? t  ;,r!n?e;e of ty,e wcli f i e l d  

i s  ~ c 3 r i n g  t h e  c > ~ , c ; t y  o f  t h 3  b a s l n  tc y i e l d  w a t e r .  

6 )  A Esre c o c 2 r e h c n c i ~ s  in-;cstig?.t icn,  of t h e  p o s s i b l e  v L t c r  resources of 

~ ~ ! , . , h r a  s h o u l d  be  rzde. F ? . t ~ r  i s  scarce and future d ~ v e l ~ p ~ a i t  on t l r~  i s l a n d  

till depend cn t h e  s o l u t i o n  of t h i s :  problem. 



B I O T I C  T E R R E S T R I A L  R E S O G R C E S  



'I"nc i s l r ; ! ~ d  of  C u l e b r a  a? i ts  s ~ r r ~ l u ~ d i e g  t.:nters acd cays c a n t z i n  a:l 

I 

r x c ? p : i o ~ > l l y  ]arc?  v a r i e t y  of ecosystL71s f c r  s u c h  2 sac11 area .  Y c s t  of 

t i . c ~ c  tc17c bccn  ~ f f e c t e d  in rr!=rc cr l ~ s s  majcmr r ; ~ y s  by t h e  p r e s e n c e  of tr.c>. . - 

C - r , l  ren;l&ilts are  l e f t  o f  car.)- of t h e  r . r i g i n z l  co rwcn l t i e s  of i r i t c r a c t i n g  

fo;rr.er c c ~ ~ d i t i o ~ s  ( s e v e r a l  t y g ~ ~ s  of forext ir, pa r t i c t i ! z r ) .  Other  ieztures ; .. - 

b :  c :tic d i r e c t  r ~ : s ~ l  t c,f h c a ?  intcl-;-c.nt i o n  ( u i d e  s z v a n : ~ ~ ! ~  5, a ch;dcnel 

.,-.,-,+ - - . - L -  c - - n g  ,-: P l q a  Sar i l inas  I1 f r m  t h c  r c - s t  of t h e  island, tbe  c l e a r e l  pc-?n- 

5:?a k,-F.crc: tile terr.5 ncz-t ,  C i ~ C O n l i t  ~ ~ C I - F S ,  an2 t h ?  toxn i t s e l f )  . S:)Z" of  th: 

i , . ture p l a n s  l o 1  thz  I s i a n d  zre:  

1) V i l l ~ r ~ e  

31 H i l l y  szv~~r:!-.:h, f r c ~ .  grzs,53 223 t l - l ~ ~ : . ~ ' ' :  p . - b ~ t u r c  t o  sp:i.se fcrest 

4 )  Zfach  fo r f - s t  (1o::cr c z ~ t  e d r e  u f  Fl.,-.~,.,rnco Yi.;~iz~:lle) 

5) F j 1 1 y  f c r e s t s ,  frc;n rlry t o  ::?;st {ri.'g:: o i  h i l l : ;  c.5ot.c n c l - t h  c ~ . r ; t ,  
~5.311 ;.re& o : ~  F l ~ ~ ~ i i , : i  T ' ~ ; ? ~ I ~ E ; u I z ,  C E L P ; : ~  ,? Fc:-ro, L u i s  T~.:,J, c:;~ers) 



10) ~ ~ . ~ ; L t ; ~ - , ~ : ~ -  ( ? + . -  I:!, ,::I C ,  5: I:., > ,  ?!- ::.?, 7,:.:-<:;:., C:.;n !::,yep, Ll:] L >.I; 
L .  ' I 

T27,;+:-; , i? ,>,  ;7,yr:-?, < 5 ,. 2'..t:;<,: ;..- PI. .-i-,;) 

k 1 3 )  Larger c a y :  ( T . u l s  F i  ::J, C-..? , Y o : - ~ P  , C ~ l e . : ~ 7 < ~ 2 )  

18) F i s h i n g  F ~ F ~ . , . : I ~ ? s  

Em? f i r s t  L ~ : o  (ir: :IF.;?, 7 >.-::I v: :I?>;) L:~,,{ 1 ~ 5 . t  L?IYCJ: (TI:P!S, ? ~ ~ > . l - i ~ < , r ~ ,  

f is':-. l n q  E,l-r~;~:..d.;> c . ~ :  e:z,c~;i e s  E y e  cf i , r  i::; i t ; y n r  t.-.r:cr Ct.1: l-,bl-i. . I. u t  ;r.c cc\-c-r-tlC: 

1 1  1 i o r  o TLC cf tl,.-- IF,: z r r  of  tl;t. sr.zl!rb~- r_>._;.:l 

L r 1 . -  - :  - tl:,t v j . r j  tc:. . 



4 Y ; ~ , ~ ! ; s c s  t w u  feat3rl:.;, a very  l o n g  i r . t l . i r : ~ t e  cocls t1 i ; le  2nd, a s  r;:enti.r:,;c_l 

: cz t  f z c i l i t . 3 t i . s  it 07 t m t .  'It is 0 : : ; ~  ,; q l j e s t i o n  of ~ o n t r o l l i : - t j ;  i c  (>I 

z ~ ' ! ~ t l ~ ,  rcgulatir.:;;  s.- . i ;~es t i t jc ,  an? ;.ri :.:r\-il-,c) in o r d e r  tc azl re  t!~: ~re;tc:+t.- - 
r- , , ) t - \cl-  . oE 9 - t t r a c t i v e  fe,-.t~:rc.s 3 , b v a i l ~ . L l c  f c l r  a s  l o n g  as  p u c . s i b l e  t o  t h c  

r : r ? t cs t  n u 7 : j c r  of p c a n l c .  Giice t1li.s r a j ~ r  f r - . ; ~ l  is zr 'opt~c! ,  decisio::s a s  t n  

t h?  b e s t  i : ~ ?  o f  p z c h  ,?r?a 2 r c  r c J . a t i v i l ~ -  ~ 2 ~ : '  L~I , !  r . 2 ~  b e  q::?tc f C n ~ > : i \ ) l * ? ,  as 

]:$n; as  sor-c ovcr;::l pl,-.?I is f ~ l l c . . ; r , 5  :1:12 ~ n f o r - c t . 3 .  



tical (due t o  c>.pcr.:;c o f  t r n ; 1 r , ? c r t z t l o i ? )  fcr- t::? r . . s t ~ \ ~ l i i : ? i ~ , ~ : . ~ ~ t  of i ! l ; l l x~ tr1; .  

F o r  t i ~ c s e  r e a s o n s ,  it i s  prr?l.aSle t!lat r e c r c a t i ~ n : ~ l  us55 xi11 L C  c ~ ~ > h ~ s i z e d  

5s t h e  i s l a n d  I e v e l o p s .  If s o ,  c e r t ~ i n  z c - c t i o n s  of Culc:hra s h s , ; l d  d e F i 1 - - i t e l y  

h c  5c . i  z s i l c  zcd prcscrvcb ,  in onr! r a y  o r  rinoyher, In o r d e r  to i n s l i r e  t - h z t  

?c\-~=!c;r;!crt r c ~ a j . n s  ~+r)ril?,>.ih.i.le. T\,c- iri r?; kr?':i.nd t h i s  prc tcc t  io!) ef s c l c c  t e d  

fc?:~:?.es s h o u l d  b e  to g3a2r?..ntee t!l>t t h c s c  rt.:zein n o t  c x l y  e:1jc>~e5le b u t  . ._ . . 

~ l s o  accezs i5 le  t o  al l-1.-3o v i s h  t o  appreciate tlic::. I d r _ & l l y ,  s0:r.e o r  a11 i n  

each of  t h e  f o l l c i ~ i r , ~  c a t e 2 ? r  i c s  s!:o!~lrl b e  k ~ ~ t  y u h I 5  r 233. p r c t e - c t z d .  

1) C u l e b r i t a  a?? t!~? r e e f s  s ~ u t h  c f  it 
2 )  O ~ h e r  r e c f s  
S j  F i s l i i ~ g  ~,rc. , :nlc 
4 )  Par t  o r  a l l  of  t h e  w o c d e 2  r i r l ~ ~ :  of h i l l s  j u s t  b 2 ~ 1 :  o f  t'rc nc:.tl: 

c a a s t ,  i n c l u c : i n g  espcci ; : l ly  b':;-l:r Ecs2ca and ~ c f : ? g  cns'i ;c  Ccr t -o  
6aic;lil 

5 )  Eznch £crest .  03 e z s t  s 5 d c  r f  l'la,.::ico P e x i n s t i l a  
6 )  A l l  b c z c h ~ s  2 n d  1oi.r cozst.:? Ere,?:. 

7 )  L?.p?ons bchi:;d t he  b c : z c h ~ s  
6) Sc.:.::: o f  th? r z n ~ r ~ - , ~ e s  2.roc:d t ! . ~  1 ~ ~ 3 : r : : z ,  ; i l l  b~r?r- r i :  of  F L : E T ' ~ O  5 J 

d c l  !I.?r.;lar, 23-1 so:?.;. no:-th b > r I ; ~ . r s  of L;:.;r,?:.'.: Kllnr's ( c s p c c i z l l y  
no r t l ;  of T'i.;-.r: C~,ll;r,:s) 

9 )  T i p  o f  F 1 z ~ ~ : i c o  P c - i r . 5 ~ 1 , ~  w ! ~ e r c  s ~ o : y  tern.; n.: .s t  
10) E k ~ t  of t h c  r : p i ~ . ~ . - -  ( ~ 7 7 ~  c z r l i c r  1-ist) 
1 s L r e . 3 ~ ~  a n d  t h z i r  b?:r?e;-s, i f  t kJ ry  a r e  n c t  r,,:c.drd fay d;-i:-,ki::i: 

Water S y S t ~ i l i S  

12) Czyo d c  L u i s  Tc:?  is ~ ! ! c c l J  b e  l e f t  f o r ~ s ~ e d )  
13) Cayo ?:ostc 
1 4 )  A I L  srn2llc.r cay:;, i n r c r   ad o ~ : ~ c r  

- 



The 3 1 2  spcc ics  seer, represc ; l t  1 5 f m  Kcnera a ~ d  76  fc3r.ilies. They r ~ ~ y  b e  

further s u 5 d i v i Z e d  to reprezent 111 t r c ?  s p c c i e s ,  '10: w?c.dy s p e c i e s ,  ar>d 10 e p i -  

i:^;:lntt.s, 3 of vhicI1 a r e  o r c h i d s ,  3 b r c ; r . r l i z j s ,  23,; 4 F A I - ~ C ~ ~ ~ C S .  !+?if;: C u l e 5 r ~ ' s  

Tnvcl?t3_fT. 
-4 

This s tudy  on t h e  v c g e t a t i ~ n  of Cul f i5 ra  ~ l s o  i ~ c l u d e s  tt:e t h r r e  smaller 

i s l a ~ d s  (Cayo d c  L u i s  P e s a ,  I s l a  CuleLrita, a n d  Caj-o S o r t e ) .  T h e  f l o r a ,  in 

r e n e r d ,  c o n s i s t s  of an a r i d  to d r y  t y p e ,  b u t  t h 2  \-al leys and upper - s l o p e s  sup- - . 

p3rt  en i n t e r e s t i n g  s e ~ i - n o i s t  f o r e s t  of t r e w  C O  59 f e e t  tall and  as n ~ c h  as 

3 f e e t  in di2ce:cr. Thc average t r e e s  a r c ,  h c ~ e v e r ,  rr,uzl~ s?.al ler .  TLY visits 

of seven d a y s  total have p r a d u i e d  a Imos-n f l o r a  of 372 s p e c i e s  cf i n d i ~ e ~ o u s  : - -  ' 

p l a t s  and maay jn t rcduccd s p e c i e s .  As t h e  in;roda:cd f 101-a ar.dc-rEr;ez a ccns t n n t  

chznge,  t h i s  stu4y xi11 d e a l  ~ n 1 y  ~ i t h  t h e  ir::ligcr,ous f l c r s .  The L V D  v i s i t s  

W r e  J u n c  8-11, 1965; arLZ : :oq~c-5er  39-Dec~rz5er 4 ,  1970. 

f l,3!-; i s  c c s p 3 r c j  w i t h  t h a t  o f  0 t h ~ ~  i ~ l a n ! ~ ;  - r : l ~ i ~  RC-  ' - : 3 ~ 3 ,  i: is rich and d i v e r c e .  

- .  . 
l!l!-r:!.- t h r e e  ( 3 3 )  s p e c i e s  a r e  r>,re o r  c*r,:le, b r . i n7  fi\cn;! ~ r 1 y  or! C u l c h r a  or  

2 fc;: o f  t h e  otl :er  snail islznds. Of t 5 c s e  ~:: ' .TE! S ~ C - Z ~ C S  3 7 . ; ~  P : - L ~ ~ F - ~ ' < c  ( ~ P L ~ T :  

O z l ~  on C u l r b r a  j ,xJ ~z .7r \1cr  species i s  ~ ? ? S C I  f~;?:33 Trrtc?2 b::t 1,:s n3 t  t h ~ i : 2  

%per! rcce!:t.ly. 

.c 



"-. 
A!:C p:,l% ( C u r s  t l i r l n s j :  i?rrc!? t e z )  prz ,2uces  er.ot!~pr ~ r i i ~ ~ e  forest t>-;e Lh5ich 

-. - - - - - -  ---- - 

ic I;<!-t dil- : , ; ,pearing d c c  t o  ran's efforrs. 7111s t y ? e  i-.. f c u n l  o n  only  a fcw 

c:  t i ( c  :;.:ig::?.rir,< isl:.r,jc, t o  t h ?  p z s t  n f  T . T . : ~ P S ~ ; .  T h i s  type i r ;  c~r-2::l?. c ; s s J c i -  

2 t c . d  v i r h  t l l c !  xoister hc..c:-ily-;lsodcd n0r t . l ;  sl:pes ,2i1d r < j g c ~ ,  

The  cac tus  sz rc5  a s s o c i : . t i ~ n  p r o d u c e s  3 s p r c i c ;  ~f c a c t i  i n c l u d i n g  t h e  

r a r e  s n o y  c t:~s (?.!?--.ill - - -.ria - - - n j ~ + c ~ )  - - - an< t h e  tall p i p c o y a n  C ~ C  t u s  (I.a-.-.?rocercu: ---- 

T h e  f l c r a  can b e  d i v i d e d  i n t o  t h r c e  r , a j o r  g r o u p s  t:':Lc\i can bc  f u r t h e r  

s u b d i v i d e d  i ~ t o  t h e  f ~ > l l @ v i r g :  

R u r 5 c r  of Spec ie s  
. . I 

-1) C ~ a : ; t r ? l  f o r r . 2 t i n n s  ( ~ ~ ~ e r g r c ~ n )  
a )  Sandy  u n z t ~ b l e  associetion 19 
b )  C o a s t z l  h-el<c to s c r u b  zssociaticns 5 5 
c )  E E ~ c L  f c r e s t  

, .> 
11 4 

d )  %zncrove scar,; 7 
c )  S a l t  f-1st 10 

2)  S o l r ; 7 n ~ l  f o r r ;= t  ;o::c, ( r i c l i : t -5 ,  ~ l o ~ c _ : ,  arid *:alleys) 
) Scln i -cvcry , reen  f a res  t 9 3 
b) D e c i d u o ~ s  f o r e s t  or voodls::? 1 4 3  
c j  Thorn s ~ r t i b  9 3 
d )  C a c t ~ : ~  scrub 9 0 

3 )  D c ; ; r z l c d  fc1n::t jcJnz . - 
a )  I J r d s @ i \ ~ 3  2s::::~ ; a t  l o n s  -- - - 
b )  :~r?ci .=  

C r ~ t ~ : i  s c r u ?  c> 
d )  T,:,?Cj.:, C r r : o : > ,  ?-.A ,'!c,-.c!:: LCTL\ 

_---) - 
el l r . d i e y f e r ; -  . ? c r u j  22,; o l d  i i c l d s  



- , ---..7r., , - t i 0 3  ?r ior r j . t  ies 
-- - - - - -  

- -  , 2 c ~ e  are c e v c r r i l  f e ; ? ~ u r c ;  of t i ~ ?  flora r=h j.c'; r:~..1:e i t  r a t h e r  u n i q u e  an2 

j ; i f c r ; ~ l t  f r o a  t h ~  v c y > c t a t i a n  of. ti!? is lar ,- : l  o f  Pac;to R i c o .  Ti;-? Izrge bzclders 

-; : : : , n t c  Resac3 ~ T O ~ ; Z C . Z  ;n u ? u s u a l  p c r k - l i l : e  cr2t.n f o r e s t  of  Cup?!. and J zqccy  . . 

d,;:l?ying t h e i r  nu:.cro:!s s t i l t  roo:s. The b o u l d  c ~ s  tSer,;zlves arc h o s t s  t o  

k z z u t i f  i l l  n a t c r a l  p l ~ . a t i n l ; s  cf orcliids, b ro r ; e l i zds ,  ~ n d  t h e  eclemic P e p e r o r i a  

. . T h i s  associaticn is like no o t h e r  ~ssoci2tion I h2t.e ever -- 
F , C ~ I ?  e x c e p t  on Virg in  Gordo.  This alone s I 1 0 1 ~ l d  be s e t  a s i d e  f o r  fu , t l ; r e  Generz- 

A m t h e r  unusuzl s s s o c i ~ : i o n ,  found in t h e  s a m  area  an2 also on t h e  s1op:s 

r.rbrt!wc-st o f  P l a y 2  FImei lco ,  n d r t h  of F u n t a  Tanarindo Grz~,-'.e, ro r t i l  of L a - g u m :  , -  - . 

2 2  Cornelia, zi:d in t h 6  Czbcza  dc  P e r r o  e re? ,  is unfquc in t h a t  t h e  t a l l ~ s t  t r ees  

.:re representc*? by t h e  fan-lca;?eJ y a l ~  ((Cocothrin,-.x -- a r z e ~ t e ; ) .  T5is t y p e  o f  --- 

f c r c s t  is f a s t  di;appc::ring d u e  t o  r r q .  



E i r d s .  TFlc post s t r i k i n g  l i f e  f o n  c n  C u l e b r a ,  E s s i d c s  the recf A 1) - 
f i s h e s ,  i s  t h e  b i r d s .  Sever21 species o f  o c c n n i c  birds b u i l d  up g r e a t  nesting 

4 
$j 
6 -  

cclonies on the o f f s h o ; ~  c ~ y s  z l id  cn t h c  ncrthuest t i p  of Fld-encc F e n i n s u l 2  
' g -  F.; 

(Pznta Nol i rLos )  . Kqis r ; . n i n s u l ~ ,  t h e  t h r e e  l a r g e  i n s h o r e  i s l a n d s ,  sac! s c v e n t c c n  #? 

i i l n n d  Ercaps K c r e  c l f i ~ - . - l y  ex.::ii~~d or. F.;!gu?t 2 3 ,  1370. Sc?gty t e n s  w e r e  pore 

;~fc;ldar:t cn foi!: i s l z n d s  t; .ith t h e  l a z - z ~ s ~  c c l o n y  l o c ~ t c 2  on t h e  Cuie5ra  mzin?.,;ad. 
. . _ .  . -. 

1r:i s c o l o n y  cclvercd+ o v e r  893 acres of l a n d .  Lro-cn b o o b i e s ,  l z u s h i n g  gulls, 
, , 

E.:Ly t e l l s ,  b r i d l e d  terns, and  n o d d y  t c r n s  Ere k n o ~ n  to h r c c d  on C?yu  L o L i t o ,  
. - 

C,  
C ~ Y O  ' r 'er tz ,  Cayo- Rats,:,  LOS C - r m c l o ~ ,  Fvt!:a l . !o l inc~,  : . ? C L S ,  Czyo S o ~ h r z r i t o ,  9- $1 

* :  
C2:; Ger,i q v i  , ~ 2 2  Fez; nscia  F l  :rc.xco. , x , j  $4 

a ? 
;-h; 

IT, L I ; ~  s b  pc1-!~!5 z;;J i~.k!-~cr G,,.:; <;i:::-i~p~, Lile ~2 1.c ~ 2 2  ~;-LC; ; !~- ig ,~  tAd>d E , ~ ~ > Y z  i: irl L ki: , :.a I! . - .  

ti,< P . E I S ~ F _ ~  duck ,  ax< t5.e r u d r ' y  duck  n c F t  a n ?  tfj:-ive. R1ii. .2 L r e  f u l l y  r ~ d ' L 2 c t c d  
i , - 

' . 1 2 ~ .  1'11~7 1>2~2::5 tp:.r t i t ~ t  L? t l : ~  ~ r , z ~ t  it.;lpr::cst v i z t c r i r . 3  gr.>u:;,:? f o r  rrizr;i:c-ry 



T i ~ u i l  
1'- -. I ,.!zt.ro 
'P" ' * 1,€;:!13 

Panpc.:.i tos  
Chir1-t. 
Alca trez 
noha 
P .~ j5 i junco  
C;:+rzc.;~ 1312 nco 
Gzr-on Cenizo 
Eb4a:tine te 
Garza I,zul 
Gzrcc ta  Lfr iczna  
Garza  d e  Cu.=!lo Rojo 
Yabo: Real 
Y253a  P i n t ?  
ib".ar:irlitito 
F a t o  Qu i jnda  cd lo rc l~a  
Pa to 72rcel 
FG t;, CsScciblancc 
Pato Ttrrco 
Pa to ~ ~ i o r i z o  
Guarasu3 o 
F'alc~r ,  C o ~ u n  
ItguiIa d e  !Aar 
F ~ : l o  d z  h:;ar?,-!t; 

Call?rr. ta 
0:: t r ~ r c l  
F 1 ~ y ~ : c  S?b:!nt?ro 
Pli:ycro Turzo 
F1ci;~cro Guir,r.il l a  Gr,7LtA~2? 
y j  

Gc7viot~1 COT. alfi 
Caviota C t l - : ~ c l n c q x  
Gavlc:a C r  l F;:raiso 
G:vi~s!:; l.:c:,ja 
E,c:;i c.f i-;,:,)o*-,.-jrj:;a 2 3  !.fzr 
C f n ~ c r ~ l  
FcI.0 ; , 3  Ca>~i:jb!:.:lc-! 
1'2 ! 2 ~ : ; : :  'i3p:-7?. 
.,? 

1 c! ? ? i - ~  C? rdcrzr!tcr:! 
1:uli:a 

LC:.:.~ T Z ; c b ~  
&y<L!.,,5:: ' 5  s:--,;3,y;dt2: 
Fi-lr b :€-h:rZ 
Lc-;;,:kls ari6 i * . ' i l ~ ~ ; , ' ~  Te t r -~ l  
Yell:-;,+-bill~< rrcpi: Bird 
M7cst Indian Frown Pelicm 
Krcs.;~. Boo5 y 
H ~ z j c a n e  P.i:d 
Grca t T'i'hl t c Ilci-cn 
Gre,:i S l u e  Fir-ron 
G-zzn I-! c-ror-. 
L i t t l i .  ;?rue F I ~ r u n  . - 
Cat:!= Eyre: 
1 y l n - 1 - 1  - -  , .J.+=;L.1;3 I 3 ~ 1 ~ , 2 I l  . . Elx?:-ero~t-:-.ed 12 i~! :  t ::zron 
' , ' ~ i l ~ - ~ ~ ~ - z r ~ - ~ ~ , ~ r ? ~ , 3  K ~ ~ j ' l ' l t  HE.:s~~ 
Le??t Bi t te rn  . . . . .  - 
Bsh~iri13 Flr:~c:il Duck , . 

B l u ~ : - ~ ~ i n ? e . L  Teal  
Ea1.i  fat^ D~c.1: 
Les s.:,r S c a  u p  

Rl~d3  jl D i l ~ k  
R.;;;- ;: ilc$ !yzi#,-k 
PIJCTLO Fic3n Sp2rro~;; 3 zv:i: 
cj: y-:e \- 

Cl;: ;:;-,?I E <fi  

A:-:tillez!: G : ! l l i r . ~ l ~ :  
c ) y s t c r  Catc:l-pl- 
)7,1dl<:< 2:- 
RL:5,2;, Tcyzs ;5:.2 

Gr:--It.;r )-,:j]c~-;;-!pgs 

1.1 2 ,  : ~ . - ~ c - c l : c c ~  S t i l t  
-. C ~ ~ ; ~ . ~ ~ ! ~ ? : ~ i  1 el-3 

I .  . . 
LZ. ~ ( l  ; : j  G ~ l l  
F,c:~:~tt: 'i'cyr 
F,:-ir!l?ci TcrP 
S@?t!, Tc:x 
1,' 2 -: .. -I.' Tern  
I.-> i . . ,: L8:-crpy,+:;-:-:c 1- : 1: L 

i*i- . -: < - ]-;ccj:cL: !>;<[:;? 
, .  + 

2~ ;: :,  1: 1 >.2-,,.: 
' 1- <;: p.L7:;;: L,,;,.,v<, 



Pr-rdiz 
flj3~0 E , 7 5 ~  
Iv:~!cri ro 
Q;:?rc?czqu+ 
Zu:;:5a Sc,,- cie P p c h o  l.zijl 
Z.17I?T1S?.Cio:cito 
h b r t i n  Pcscador 
Czrpintcro 
Pi t  irre 
C1i.i-igo 
G o l o ~ d r i n z  d e  C u w a s  
Ruisenor 
2-rrza 1 Pardo 
Jalis n Chivi  
Can?rio d e  h.:-3ncle 
Rpinita 
Tordo 
h<or:a,rr~bi.que 
ibrp ia  1 
Cha m b e i ~ o  
Cham orro 
GonZ-ior: Nkgro 

.. . ,. s 
Kcy JAi'c 5 t  Q u ~ ~ i l .  D jvz  I, . 

.,Cf 
IG~ngro\~.r i .  CIJ c 1 : o ~  
Sur:.c-ch 0 1 ~ 1  . .  

i cj 111 132 I+-k 
f, b c t c j r  Gird d 

AF-till-sr, Crpstr-C F-;;:r:n;irict.i:d -> i 
Belted Jangfishcr 
Pucrtfi Pica n l f roo5pczk~r  \ 

. ( 

P e t c h ; l q  cr G E ~  !;lr12Si~d 
Loggerhza-ld Kiri:l,ird 
Cave S-,)za 11 OJ:~ ,,I6 . ., 

Gsnar!zc;uit 
GI s s s y  Coxrblrd 
Gres! tc-r Antil!?zr, Grz c ] : !  c . .. - 
Rcil r - 1  la 1 
Esho l lnk  . . 

Ye1 loY.r.7-iz ce  Grrl s squit  
E lack -face G= s s q u  it 



2 )  &tiles. --- S r ~ i . r s l  S ; : : C ~ P S  o f  lizard a r c  ;'.nticeablc; s~ ions t h e r  

. . 
a r e  - F . n c ; l i s  -- - c r i s t ? . t i . l l u ;  - - -- - (I~-zrtlgo cr:r.32), li. s t r z t u ! ~ : s  (~zzzr~jjo manchado), - - - - -. - 

I t  A ,  pl ehcl  l u s  ( l sgz r t i  j 0 ra l -ado)  , ;::2 >.r:.:'v,?  ill ( .cz l le?  1[:ut?n2"). Two - --- - - - -. A - - - - - . 

species  of snzkes a r e  also p:r-:-c.~>:. 'I^h~:-;c a r e  si;;.i!zr t o  their F:;erto R i c z n  

c o u n i e r p a r t s .  From r!lc occz-s KC-::-r:cl;c' i . n ~ .  ~ F ; i i  i s l a n d ,  ~ r ~ k ' s -  bill t u r t l c s  a-4 

I s g ~ e r l ~ e ~ d  t u r t l e s  coce  t o  r i r -  r t  C~:I L ! I ~  tc-a,-l:zs. 

3 )  P ! ~ c z L ~ ? s .  I n  Jc!?, lP:k.:, fcmu: r - h i t c - t o i l  d i : ~ r  (one r a l c  &:-id t h r e e  
. .. - 

~ C X ~ I ~ S )  KCTC i n t r o d u c c d  hj* the  Cc,::::3n1?:~i'il~h c,orernmr.nt. F;ccer?tiy c i g h  t d,?zr 

usre r e p o r t c d  by une inforcant t o  k ~ v ?  beer, zesn n f z r  t h e  c z s t e r n  end cf t h ?  

i s l a n d ,  i n d i c - ? t  i n g  th,:.: r c p r o d > ~ z t . o : :  h a s  t211~1; ~ 1 ; : ~ r . .  I t  i s  pro5able  t h a t  

Gal-bra c o u l d  ; u ~  p o r t  soin? l i n l  t c d  sr  ,zsoric.l lli:l..~:.;!; uitF;r,!l: ci-idzng:.ricg t h e  

s ~ p p l y  o f  w i l d l i f e .  

Otlicr c~m: : .a l i?n  f arrnr: c!n th.2 is? ,?nd c o r , s i s t s  r i la inly c.,' a f ex  b a t s  ol' t h e  



cr. K:.3i:~! ~ r d  I 'L ; - .~cc  F. ico.  I : l th  t ! - ! i . :  ~3 . t~ i ! ' l>  cxccptlr,:: of  t i l e  one l k r g e  p o ~ d  

( 1 . 5  a::cs) , :I:,Il. '1 cf p i  : f ;  ,, q l -  - .  - 7: . . rr , L, to ~ Z - J Z  a7.y c ; n s i d c r ; ? l t  p o r e ~ t i z l  vzluc 

f p r  fisi!c.s. They  a r c  a l l  5rz.i. , , . :Is ~ i t h  ~ 0 x 2  ~21; i i .  f o r  w i l d l i f e ,  s i n c e  ve 

Uv1'3 SLY*- a Ezh;r-.? d y r k  cx c r s z l l  q c z r t e r  sere p c r l .  

The l a r g e s l :  Incc.;n is Flr-.;r.el-:co, c,rl t - l ,<d  rr.srth ccclst .  1.:?.~3 f l O p d c d  t h i s  

it is very she l l o j . .  It h ~ s  11o s i ; ~ r i l f i c z n e  f i s h c - r y  v a l u e ,  b u t  it has  cons ide r -  

. - zble va lue  f o r  wacerf oul , ~ - z p c c i a l l y  f c r  n ~ s 5 e ; - s  of L2hairz ducks. 





The k , c ~ c > s s  r,f Culeh;.~ ~n:' r : d j a c c n t  cays c o n s f s t  o f  narrok1 strips of 

sar,b c s t r n ; ! i n ?  alo::? t h p  c o a s t s  hFf:cen t h v  ~ e 3  aild the s t p e p  s l o p ~ s  o f  the  

c c : : ~ t d  hi1 1s .  Ti::. r - n j o ~ - l t y  oi t l ~ c s c  I . c s c h f s  ere cn7.v 12 to 2.:' f e e t  wid?, 

br;t t h o s e  of t h e  eF.2: 3rd n ~ l - t h  c o z s t  zi-F! sx . r , u?z t  more e x r t . r , s i ~ e ,  reach in^ 

-- 53 f e e t  i n  w i d t h  ir. scrr;e p: aces. I rc  b e ~ ~  d e v c l o n e d  z r e  Fl~.;-,r.zcr>, Pi-sacs, 
. - 

The  n l n c r a l o y , i c ~ l  cc,rzposi t i o z  o f  ; l r - 2 ~ ~  all t!ie Ic;ches c,r, th t?  3s lax2;  
. , 

is sirilar, but  ~ z r t i c l c  sizs v ~ . . r i c s  frc:q coarsc.  h i t s  t o  v e r y  f i n e  sand.  

destruction of  t h c  h a r d  c a l c a r ~ s : i 5  p a r t s  c5 rsrin? orq:.nisr6s bv L-z-te z c t f u a .  

T h e  qva:*tz i s  d e r i v c d   fro^ e r o s i c n  n5 t h e  r a n ?  v e i n s  of q u < ? r t ~  a p F z r c z t  on 

the i s lanc?s .  T h e  rcc;. p , - i r t i c I ~ s  ar t .  6 c r i v c - d  fro: cror: :<n of t11r nSu::22nt 

o u t c r o p ~ i l t ~ s  of c o l r , ~ i - i i c  :r;d p.?.ut: = < c  r ock .  Thc  h e :  t dex+clopi.ll t;c;cl;es, @r: 

Or;in;: to lac': c i  r e i n ' z l  1, t'nt.. r i x v 2 1 - ~  srs-r: t o  ~z. . -P reT,,,?1i:,;.2 ir: 2 3  e r : r l y  



I n s i : n i f < c i i ~ , t .  For t h i s  rca:,oz, be:<ch s~! i !s  are p r e d ~ r i ~ z z i l v  ca?care32s, 

??riveL!  al lnos t c x c l  us? \*L 1y f 1-cx the r:;:ine cavironn..zr.t. 

C j r  i p i n  
--L- 

r. =I 
i '1 

The  main hezchos  nf t h c  2 s l a n 2 s  hzve evc lvcd  :IS sxall h a r b o r s  h a r e  5 
., 

b e c c . 3 ~  eilclcse6. A brnk  of  SZ:IJ accv:?,t11atc5 c?.c r r~ss  t h e  h z r h a r ,  p ~ c r 2 u c i r . g  

a coastal l a g c o n  beh ind  t h ?  sfind b a r r i e r .  T 3 i s  b e r r i e r  k i d e n s  i n t o  3 s t n d  

- 
' d u n e  by w i n d  action, w h i c h  accu-ulatcs t h e  finest sznd-a long  t h e  Sorle ' r  af 

t h e  l ~ g ~ o r . .  k.s v s g c t s t i o n  bcginz  to i n c r e z s c ,  r ~ z n g r n v r s  develop inside t h e  

l a g o o n .  T!len f i n e  se: i i r .c r . t r  E c i n ;  u s s h e d  t o ~ 5 r d  tile beach A r e  t r z p p e d  i n  

rocts df t h e  r . s : -13ro~~r ,  2nd t h e  characteristic bl;l.ck soil of a r.~py,-rcmc sv,.s=p 

b e g i n s  t o  a??ccr .  E v c n t ~ - . z l l y ,  o r s a n l c  m?tcria2 fro::. t!tc v c g e t e t i o n  c m S i n ? d  

? 
v i t h  tF,c f i n e  se&ix.:zts for75 in tire a v i s c o u s  rurk v h i c h  v i r t u a l l y  f i l l s  t11.2 

d l E .  Playa  F i ~ r . . - r ~ c o  is an e r : ~ ~ n p l  e c . 5  t h i s  t s s e  of cvo l c t i r ! l  i n  c-5ich F. 4 
; 1 

tile I t z o o :  i s  s t i l l  yrc-cnt. i. A J .  - -;,q 
j k* 4- 

; r 1. 1 
The  m z r i n e  l i t  t o r 2 1  zclnr c o n t a i h s  l a r r t  c o l c n i  c s  c,f c o r z l s  f on; . ing f; 1 -. ; . d 

vzlu;..51c r c f s  arm!?? t h e  isl:--nc!s, s::ch 2s  i h c  ~ l x  r.n~;th of t5c  i s ? ~ n d  cf 3 
" 4 

C . 2 1 ~ S r i t a .  A5 v:-uc: 3-stray certain ~zrl:; c: tb,c rc>f, t h e  Ycach z c r c r s  

 fro^ it r e ~ e ; - ~ , c # s  c z l r . a - ~ ' e r - , ~ s  1: -z te l - ia?  ~ r o ? t i i t 7  j 11y it 5 dis i r : t e - , ra  t i c , ,  L'a-rle 

. * 
a c t i o n  1;3listi?s t?:lr. rs :er l r . l ,  brcr:l . . ' r-y 1; r n t o  s r ? l l c r  2~.! s-al1c.r  ; l i cccs  

un:il t h e  p z r : i c l c s  ; r e  r r d u - c : ?  t:, t ht. si:e o f  f i i - < .  ~ a x 2 ,  l i t t o r ? ]  

r: :eterizl  i r ;  t:.=::3;;;7;-1 t ;l [?I?;-.? L, ~ ~ r _  C C I : , _ S ~  t i n t i  1 i t  bi:cr::ir.s t r z p ; ) r l  k>r.:wc-en tv3  

T>; 0 .  4. YC,LI  y cc .751 .? l  - .  I ' h <  - - .  I , ,  1 :  . T , - . - , T . - - -  -, . , . ::+?a:- j.> L : r : . : r~~ I C ?  F!. i.-zluc~; rrp7. : ~ ; 2  

I !  , - ! Tjj.:r. t l 7 i .  sr41.2 lr#s-.lps fr-a,., c.-..-..t t o  c.ist :.:c:-,: 



:,:E n f i r t h  2nd s ~ u t ! ~  C O Z Z ~ S ,  znd 5 0 2 t h  ~ 1 0 ~ i z  t h c  cas:  a ~ d  vest c o n s t s .  

[?:;,I::;,: t h e  v,:J;.s a r e  s~ . ,?? le r  alc:?; t!;e so :  th 2:16 u c y t  c g r ; s t s ,  ~ 2 p ; r r e ~ ~  

s ~ a - r p s  t c3d t o  d ~ v ~ ! o ?  t 5 e r ~ : .  

' 5 
The uhitc c ~ l c a ; c c , c s  r.znd, t h c  l:.ck of s u s p z ; i d c ~  s e d i a e n t  5 ,  the c 1 2 r i t y  * 3 

of t h e  u a t c r ,  t h e  dccelo;>:~t.nt  of' c o r a l s  and of m:ngyc-~.es, 2nd t h e  i n t c r e - . ; t i n s  

confieuratinm -' t h e  C O ~ S ~  211. sa1:e t h e  b e ~ c h c s  of  C u l e b r s  ? r ea s  of  grcz: . 

c s f i h e t i c ,  touristic, and. s c i e ~ t i f i c  ~311!@. The c l e ? r  ~ - 2 t e r  i~ i d e r t l  $or' . 

s:uSa d i v i q ,  s co r \ ; e l i cg ,  2~1.1 spear f i s ? : i n ~ , .  @ - h - ? ~ g  t o  its p re se~ - , l a t i on  in 

i t s  a r r e  o r  l e s s  n z t u r z l  s t n t e ,  tke c c a s t  o f  Cu l ey ra  i s  o f  g r e a t  i n t e ~ e ; ~  
- 

. . _  - 
t o  ~ . 3 r i n ~  b i . o l ~ g i s t s ,  ~ r a r i ~ ~  g e o l . o ~ i ~ t s ,  2nd phy: i c a l  oc.ezno;rznhcrs. ' I t s  

t o u r i s t  and s c l e n c i f  ic potr.z:ial f s o f  inc.=.lct:laSle v a l r : ~  zt t h e  I , r e s e n t  tire. 

. . 

In s p i t e  cf i t s  n ~ t u r d  b ~ a u t y ,  ho>*?ccr,  t h r r e  a r e  n f e ~ .  f o r c c s  a l r e ~ 2 g  

i n  prosrcss,  t c n 2 i 2 ;  t o  dc t r ; : c t  fro;,: c h i s  v??uablc  r>spilrce. T h e  5~2.clics 



Ly '{T22;,?, C 3 ' , y 7 . - - -  .- -11 1 L F s  ' 

The i s l z n d  cf C u l c h r ~  2nd its f r i n ~ i n ;  czys  and r o c k s  a r e  locz:cd i n  

t h e  V i e q u c s  Tass,:ge b c r - , : ~ c ~  t11e i s l a n d  of F u c r t o  PAco an2 t h e  L?. S .  V i r g i n  , 

I s l a n d s  I S 2 t i t t i d r  l S c 1 8 '  K and L o ~ ~ i c i ! d e  6 5 " 1 F t  I.!). T h e  i s l n n d  p,ro:lp i s  

c o ~ p o s e d  o f  ' c  i s l ~ n d s ,  czys,  2nd r~r1:s and ccvcrs ap?roxir.:.at.ely 11 squar r  

niles cE s u r f  2c.c zrea . .  

Alth:ug!l ti 1iter;:ture s e s r c h  sF:c;;ccl t h a t  rlo f a u r . i ~ ~ i c  survey,  e?;ecinlly 

p e r t a i n i n g  t o  the- r ~ a r i n e  nrss:~is:ns oc c u r - r i n g  a r o u n d  f h 2  i s l z r l b .  g rou? ,  .has  

b ~ c n  car r ied  cu: in t 5 e  p z s t ,  t h > r e  is no r c A s o n  t o  bc-l-ikvc t h a t  t h e s e  a re  

d r z s t i c a l l y  d f f i c r e n t  f r c , ~  thosc o c c u r r i n q  ~ r o u z d  t h c  islznls c f  t h c  G ~ e z t c r  
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