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ap(..J!oglze f,x itS length but felt lt neo:.:e::;sary to mdud6- ::ome refer6-nced
l)ack'dTouml intonIv,uon to eXl)la11l :30Qe- or the r::lt1(.II1:3.1e f(,r rh ::. T)t')IE;; L.

~ ~ ~

AlSo mc1uded are both of our C.V.'~: We 'would like to conduct tn", pr)~'o:3S'(}

vv-ork i:l Sl:{ month::: fro n F",bruarll 1 to the end of Jl.1iV The l;'O;:)!:3 of t1 e
I r ,_

project :Olre 0 ·un.'l",r th", pr",:=:e1Y3.rion of GU::Hl::J'S '1''' )1t·~11 st:'iE:, t,) (..,:;ndlY:L

f"::ologi(:':~1 re;earC!l rdE'V8.nt to con:::er~T:1.lOn <)f Gu.:)n:::1 s h=Jbnat:::, an'l t') (: 'e,:'te
:311 educar.iollal f :)(:11lt.~T th::n. T;.)111 1t1Cre'):3e ':l,hra t 'dle::S ='nd intere::;t n GuanZl'::.
ecology and ttl€' r"'~:t'arc11 conducr.ed tlli7!"oS- 1CE Ol);· !l')pt? t.n:=~t tillS
cotnprelloS-Ilsive l)ro~ram 1tlte2'rat1n!~' conservation, rEi:3so:::1[ch. and educatlOtl

~ ~ ~ ~ v .

will1tl:3pire a fu.ture appro;:),ci"l tl) research ,,:;n the i:::1<:md focu:311lg ')1'1

E:'(:osystem ecology r:3tllef than (like tne ext:3tmg :3T=:te n) pOl "tlCul:::lf
org':Ul1:3frt::: .

Yov havE:' fltE1.!lced !)io!ogkdl re:3eafch on Guan:::, I:::land for ·=l!tno::t. :>? 1
:re'1 .~; Thi~; ::;lJ.~'r-)on. h:::!.:· ~rOV1(1i';d ran? <)r-)ro(JITUn1t.l~S fOf tne SC1€'nt st:::

It·lV···· ~1'" '·1 1'1'·1 1(·t·lC' -tHI·1-'" o:·t'l(!1··· .:. ,···'t·l r, 11''1 t·l·'1 E' ,. (":1l1'C'''' ~(" 1'" C"(··"'11 nI· ;"(.",."":.,,,,. (·,(····11 I·'"') ••• ~. ).:." ".' _~'_'. ._1 _.'•. '_. Jt:: .•.o: __ "_,\:; ." ) .) _ .0'_ ;. J-oJ 0_' . _.~•. _.

r)T7er a larqe (.lm€' ::.cal"?, rfle rrn::t u:3;o. rlJl e(:olo:;,kal ·::tuche:: 2r>:; tilo-:e lr) wi· 1("1
~ u

nW:;:i:::uri';f' ents and Ob:3E>tY:IJ.lOn::: can o~ nv doS' '.>ver :: nurnb&r ,.)t VS-,:lf':;. r k!'\"i.
::I1·e v€-ry [E>v.T~:lt.uat Ofr'" i'I 'l·lf11cll a 1 ~3>23.rch€'i· is 71bl'?' t.o :3.o-t ur-) ;:ll()n~~-rf:r In
::;tUdy viltil tl e ea:;e i:lthi ::tu::omooanon t.1J.t Guana 1:3 ann has offered. 1,Iucil
rnore 1::: nov,1 kn()~.qn a::.our t.ne GU:'.ItD 1s1:':\nd £) or;=! t.h::.l!1 ~'ny or-ner lsl::.l!1d in
t \· . Q' I I F ·tl - . .. ,.. _.. . ,[ tl -' . t r t TT'· • 1· T· .. t . i - - T·:\ ·IT- - t· •..tle v\ Ut .1;';1 tHOl "'. ::.()tIle () .. le. '~(:letLt.:: .. ''!'!W l::l T!;11 ~.J.1It.t:!(J ) t.'<. t ' ::t . ...,

oe~i uun~ to :::lCGumul:'1t.e .J ~'e.::'ltl of d::l.t;=l that ~."lll (Y'or::'E'fu Il,'1 2()')!l [),:.
.... '_' . - I

:=i tl:"l1 y,?p.(l :'1 t·ld C('1·1;-,'·11)' 1tH t.C' ~ ..:' '" 'l(~fe 7\11:=1'·0"'1 I·'" f [()t· fe v ,:'I·I·l[)l'" \'1::)::; {'-.p,..._.,_. _. ~ •• _..• _ 1.. .... I..._ • .J'!"..v __ .11-..:;t~' .J'; • .. .t\:A ~.-.J'l._.~l...

'::o·l':'·.:C1n!~ t.~rm(.r;>.:: (·n GuaTl,) 'Of m:: nv Vt;; 1'5 She ·'?2 ~,:tken tiles;;; anlm-'is
'_' , J

')::1",!' tIle ';mn.!1sotl1::tn o:.1n(i '~t.-netlcaily c<)mp;: fi?d tfl-&rn to rprHUW
r', .. r',11 1'- ',. ,-.. 1 (tl· .'... 1': 1':> t1 ,·1·-· ('1·'''' 1·"',:.-.1'" 1.'. ':>t .:.'. p. 1'-' ~1· t'~l tl·· '" t· r . "'~1' 1'-' t . ·=,t t~·,:.-.~.' ()_.' •.•:1 .11)11-:> 01 .). It;;l ._. Q l ..~ oJ •••••.., " I.·If.:<, AL .~ l:'. e,) 1)1 (. 1 .::' ..IL. ,. ·.L

te-nnn.e lX)T)ulaf.ton:3 ;3r(; dlfre-rent from an~T other rer nHi? DOI)ulat10n, t.h:'.'t E
J, £-' /... ...

tIle," a .(; qetlet.1c::11lv lJ.Iwlue Gee,PIe Proctor las cotltnbutHl qr-&atlv to
'-' I '_' . _ I

GJ;:ltla Ht=: IV:e:: tn:=td~ ::1 V€'!'Y u:3efu111st. of pl:3.nts spew'"s, 1tl ':,...,111(:11 he tli:)te:::
r::1t·~ or e11(lar'gere.d :::pe(:le:3 and th€-l!' louH.ions or Guana Then? 1:3 no need to
t?-£flD!l,:ISlZt-- Lwo's contnl)utlon (.0 GuatD \)Ul. I 1ATl! t)om~. )1J.t tiLt m:::l lV '..>1 tile

... J. I

t ·~11;:"· ·lJ1·· ' ..... ··lfl·~l!'Tl·~·lr· t·"l··· .,. r1·",--q· t· ,- H~ '1'····r1.:\ .:: U", (: ..' .:.'.'t;;l.: (:-:1. . ,=",:J,t .,() ::1. >:; o! iII1) ,.. ::::::.le .t ~'::'~ :~ (. 1'""11.,- .
f.'fOl)(6:;:.1 '\,h111l !2reaJ.l" ;:;n!l::111c;:; the l'31::1.iH"l":· ecolo!d'ical1nt.;:;!:>rit 1for [)()'(.il Dlant.s
... - -" '-' - ....

'''In(l anuna:'" ThE; :::Clentlfi(: :::tudle:::, 'lOU 1El'le :::Uf)D()I"teG (>11 GuatKl l};=lV;:; ma.d0
• l i

awl/or ~Nl11 nv kt': (»nt.noutK·ns bevo!ld t.hese ie'"l oS-xarr Die::: In :'.Idd (.to 1. theI • .

:3,dtvi(.v of sClent.i:-'t.s on ITlHna has etiuc::IJ.;:;d =Ind ltl.::O r'~d more (han a fev.,l, . .



no,', ~'8C J l, ]':!':JO

ml?n~tle:'s of thE' VOU1E!J2{ ·~etlef:3.Uon. inr:11Jdl!1'l til.:- fit-!..:! ::I,%ist:ults brot.'o:rl1t
~ ~ v , v

there by Shp (sofn", or' 1,"lhotli a~'e :'1(,1'" 11': gr1d'_:I.te sch'Y'l-E' '? ,=::: !~l1L,';:"':d
n~:-uber:: (of th-:- f.:llnil','" Tl1E're 's '2Teat pN",nti::1.l io' til", sciew'? fJ!'O'2Tam "(lU,,_, .. &~, r

iIlitl:;t'?( ::,nrJ (I)ntlr u'=' to ': ur- ~)(,rt to be ::'.pplled to ",dlJ.(;::' ~mg th::> EV1

r») nmlJn11:~'. p,3.rucuhr1;' 111 ::>.::;::30c1ath:-n with th.:- 11lcipler:t "'dUC::l.tiOL.il
Dr,: gram::: on T:,rtola.. In ':.hort, thE' Guana sciew'? l)r,)f[ra~~l ~~a':. t'€'S'll
~ v ~ v

[.,roductlve 0:;:(iE'ntifKC:1.11y ::l.nd edtJ.t:ation::JUy, .: nd it holds tlil],ch rc,tenti::,j te· tiE'

even more prod Jeti're in the futu!'"", 'I'Vhile Vie belle"'? t!l'? :: ::i.:-:':t.lI'!e I: 8'Et'f!t::
of thE' v,l<)rt you 11;::11{';' :3uPP<)Hed ::>. 'e obv/'u::, t.1l'? dIrect ':-turn::;; tr:' ,t,;. i::.la Id
hav", tE'€'tl l€'ss «,nsfJ1l:UOUS 'He 1/'710:;:11 to, in part, rs-med;1 this sltuanon ThE'
projects 1,'11':: propo::'3' tJ~J do C:l.!'e intl?nd<:-d to t)ett8'r Gu::' lao Island !?r:olog1t:;:t.11:1
(throuQ'h slw€',:, eE1.':l1r:at!em, rnOnlt')l'm'1 of lJnclerst,:..r1/1 r€'QTo~...,,~h JEd cor,}l

'-' ... --' '-'
fed r€,(OV0ry, and studie3 <A rare plant prc,pag·3.tlOn\ ,3.n(! to ::.v:i(i to the
'::CIE'!lCE' pr·:gr:3.m !~l ~:ener:::1resear':-!l (lo(umentatio 1 (m:),( w c"'n::::1J.sE'-::) ::;.!'l',

",ducauo!l U1J.tur,=: l1L'3tory display a.nd libr:::C1'y'i ,
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It i~; ro 10 ig-s-r news t.hat tile vTorld's na,ural env ronrnen s and resources
are increa.siw;~lv be1ea';,uered ;3nd its life-support :3V st.ems in(:re;3Sltl:~lv

'_" _' ... I '_"

c:ornpronused For tlurtv ve;:l.rs docur~Ientation of ::;U(:'l thre;:)t:::; h;:1:3 :~rov,rl, , '-
.'. ''1"\)' "1' t""11' ,,·tl' ,",' tt, '1.- "t i ',',. ".' " t'" , , " " ',~. '1 I.. ' "1'- ' t''o',).!J( tk' 1,10, 'f, 'dl,. 1 .:,11 a _.,.E?W,.0:1.11 ' ,nu e.:.\.:,i:: 111 "He llUIIlUE::'I .:. an<. I~,1l\_ ':. ()

environtnenw.1 pr,.)b1etns identified. 'Nhl1e most attent.iOn 1';3S focused on
those hazan:1::; that (hre(tly affect hUi"lan p('pulauons (e g. haz;: rd()1'\s vv;: st~s,
radiation, industrwl pollution), rhe 1;::r3f, decade l'as seen 1 Kr",asrg
re('0!~'1l1t1()n of the Wct. til,: t the [,lanet':3 'Ie 'V hfe-::;UD[Jort :3T:;te n::: ;,1.1-;> under

'J .' .A. I

·:·~'J-·t-r, ctt'''''CC Tl"- ··:tr' ,·t' pt"')l""t",:· t'tl-1t' "., '-'1'-'<""111 c','r'" ·:t-(11t' "111'1':"'_''':' fj' <7._'_' ·v'.}·_', It;' 1.1... ,.!:' , ()l -,' n·.} ,.fj' (I ..() l)v ;::, .,1)':' '_'("),-''':' '-'.1,1 1(. "t..,

:3evere1y modified Cl1m:3t1C pattern:::.. desertification, ozone deplet.IOn,
:3yste UK pollutIOn of air and vlater resource::;, and 10:38 of biodiversity. The
l:::1.st n:3med evoKe::; the le:3st concern from tlie aver;3ge hunK1n, 1::; the 1~3st

understood and poorest studied of the currently recognized global
environment)l problt?ms yet 1::; potentw.11y the most disastrous p 'ot:olern
facing humankind, with tle severest rarIl1f1catlOns, both ~;hort- and bng
terrn Instances of ecosvst~m ;:Hld commumt,r crashes ;:Ire increasinQl~r

~ ; '_' I

cotmnon ;: n<:1 are affectin!~' a Wide dlversltv of orqartsms. he SU1:il effect of
y I ~

these crashes and Imper ding crashes '::; an anticipated reduction in
biodiversity unequaJlE'd ::;inCE:; the mega-extitlction event::: that charad"rl'~ed
tile ends of the Cretaceous ;:l11d Permian penod::;, 6,) and 250 1'.ni111(;n year::;
ago. ri?spec:tively l-llI~.rers 19,~3. 1(jf,6: Oldfiel<:l. 191:'04)

ASide frotn the ;3esthet1c and mOEIl dirnensons of the .!)f(JblHil, tne k,:;::; of
i)wdiver::.ity h;:,:; conside 'able dirt?ct. rt?percusslOn::; for ilUfIi::H1S in a number
of vvays (MyE?rs, 1905,: Oldfield,. 19M) F'rst is 10% of genetl(: diverSity
among ',"'Hd relatives of crop plants and ;::ttnong pot~nt.ial crop plants not. yet
1rI Y'lide::l)read aQTicultur31 use Ivlodertl monocultural a!~T'(:ulture succeeds

'" U '-'

only to tile ext~nt t lat. the genE?tic diverslr,y c,t the crops can st:: y ,)tlE? step
ahead of t.he!r rapidly evolving pathogens and pests Maintenance of crop
genetic chvenity is h.s-;:tvily dependerlt upon mtroductK,n of variant genE?tic
matE;rW.1 from ;:111 assort.ment of V'111d rdadv€',:; of (.ro[:, r>lants (Na.tional

~ .

Research Councll. 197i\ Pre::;cott-l..tlen and Prescott-Allen 19132. Oldfield,
19tH; Ilt.e:3 19,:',6) New crop:3 cou.ld ~)e derived from ttle same :30Ufce
(Plotkin, 196M. Los:::; of such genetiC divH::;ity ~!'li1l severely compromi:::;~ the
st8.bilit.v of fut.ure a!;!r1cuILure. Second 1:3 loss of plants and anima.1s be;:lnne

f v A U

useful rnedic:inal cotnpounds Many major c1:3s:::es of medic1tl'?' deri'le init.ially
from plant. se(:ondary cornpounds, even if derivanve compour ds 1v: 'Ie
proven amen'3.ble to SUbsequent :::ynthesis. ."'. 1;;} 'ge proport10n ot current
tnedl':: nes are extracted directly f ''')In wl1d plants (FartlsT/,lorth cmd Morri::;,
1(;m:,; ::;ee- eSpeCl:3lty ;>-x;3mplEe:3 in FarmV,,()rth, 1(;1('.&).. mO:3t of t.hern found in
tropical raintore:3ts {OlcHie1d, 1")04; Caufidd, 1:65; Heclit. ;::t.11d Ci)(:Ki:lurtl,
1(; 69), The unpos:::i1)Tty of preci1dmg v·rludl p1:::tnt~:; v'lill cont::Hn u:::foful
'~l'I<'''r' ~tn,··",~r, -'I ""~tl'" tl1·:.t l""-c, "'r' cl"-'~'I'I'1' ,,·-'t'It ·-tt-1'!()'llt,tc- ~'f r.l·-I'lt ~"i·(-'di,r""t-'-'i·ty '1,-11'11':'1... ~J':. _~: \.·tJ.: 1 ".' ,:.. .:. ~. 0,." \,)':'0_' \} "_, 01 "'.": ...: .-_'''' .:.... :.... _"". ) '.-~ I -." .:. ..

iI1t?vit;:J,i)lv fe::-u1t in t~le 1,)::.::: of innumerable u::'dul -.1),=,('1<:;.:' p~c; .,Tell, useflJl, ,
medicinal :3ub:::ta,nce:::llave been deri'.. ed from ;:lIllfIE11s (Oldfidd, 19i34;



F;::I,rn::;Vlorth, 196d), dud :::tnmw!::. r..)utlIlt?ly :=erve ;:l::: model org;::lf!1Sm::. III
re::::e",rdl ,.(; denve tredt.ments ;:11d (.J.1"e8 fo' a vant-"ty of 11ltlE'S,::es Hot .:,11 of
(.!lese involve L:lb rat.s (e,g ar na01110:3 ;:}re t.noS' onlv OtilH 3.Iumal ::'oec1e=;_ '1

knO"'lIl t;) COIltEt,d 1<7orosv, nunerous r3re onnElr.e ,,:I:.-eC1E>::; '''l,re the o1ll,r.. I .. _ I

""ff,,:..·t,!,"e t'l1odE';lc; f('" ,:,twl'l n'-' ;:t v::\ "ptv (If hl1pl::m :=1i1m~n c;) Third 1::; 10:")::;::, ()T__• _ _ • •.• • ... ...J ._, =, _. _. J. ., • .&._ ..... _. _. • _~ • _ • __ ••

olants having 1I1duSt.f12l uses. Pnruarv ;:lmom' r..ilesE' I)ro(tlJ.ds ;, re fb€>f::: lIs€-:i
.:. '_' I 1_ •

11' I"Il'''!' l'r'I'-' '~ll('ll l't"'t"lr, --.'~ ·'l,·tl" rl(i r'()r)'" I'l"~l'l 11"'tr. '''11('i \"-.,~l'6t'- .. Illl'-' 11'-"'('i f,",t'1 ,:1. \. ;=..:. __" .r...... 1 .:. .:".j l .. l)." i.=o.1 _ J."~} .:. v.-:';o .:1. . .)CI,.":.I .. -.- oJ; .... ':1 :-t' _ «. ","

lUbriCants.. coot1I1g and pla::'t.lCizers; ::.md natural, bl0degr::v:iable pe::,t1'~lde:::

(Plotkin 1SM.'). Fourt.h, loss of biodlverslty "qill result In tne gro:3S
::;impl1ficatio 1 of many of the ~)latlet.'::; eco:3ystems, ma ~11lg the1n 11'1cre;:Js11lgly
SUbJect. r..O c3t3srropnic perturb;) _.iOIl, vlith atts-nd::Hlt. ramification::: on th.o
human:; dep.::ndent on tho::;it itc(Jsystem::: for f()(xl productiOn, oxygen
production, and ",vat.er purification. While ::;uch services are current1:,
VIewed as free qoods 11'1 the p,revailing' econOIilK p.ar3dlrQ m. thb does not

'_. - '-' -' .

1eS:3itn their :':I,ctua1 value to society.. ;::1.'3 a brief con:31deration of th€-
tr€-mendous (:(>:::ts of human ar.tempts to duplicate tlle::;0 S0Plic€'s indicate:::
(Prescott-...AJ10n and Pre:3cott-Allen, 19(',2; Oldfield.. 1(~I)4). GIven human
dependancy on these natural itcosystem:3 for food, 3.11' vlater, and rnedldn€"C),
the notion t.hat hurnan:3 will ::;UI'Vlve a :3 gnificant bi<xhvt.-r::;1ty ··::rac;h
unscathed i::: ludicrous: 'Nhether thev <..;::'Il .=.urVlile It a(. all1::; unk i07 m. Hence,

' ,
it i:3 llKrea::,1!wlv clear to bioloqist:3 if not to the DuNic :Ottl;:).rqe that the

'J , •...} l. "_,

surVival ;3n6/or vlelll)E'm2' of t.llat. Sl)eCleS t.hev hold rClost de;:I,' IS itr m11lent.1v• '_I r-, I

threatened in ;:J manner intimatelu conn€-(:t.ed to t.he Ong01Il2" e~{l)onentialY '_' 'J &.(.-

ext.mctiOti rate ':lmong t.ne ritm.::dn11lg dlverStty of the world's speoes
Pan. of tilE; lade (>f concern for biodlV€- 'sHy d€-pletion ::;tem::; from the

"'-t''''t't-l-tl' -j' 't't -i-'11t- 'l-t'tl't'('T'O"t'tt'I'cl-- )1' tj" l'llI"l~tl -r' 'i'A"C!M. ;:,c ,i:j :.:; " C :j l() ,-::, b ,.'o:;( ;:.1. ,,1 '}r)' CPo 1, .j H ( ,1~ 1 ' I cl. :;..)t!c "c,

eSDBClal!v under the current1" I)reV;3il1nq E":onOf!UC r1)aradi~rim. but also.J.' I .l.. ' '_' _' •

ImDort:lnt E tIi3t l)iok·!~ic:a1 ::,vSLitmS, f!'om molecular t.o e(:()lo!~1(:al tend t1) be. ~. , '-,

charact.erized by non -lir ear dynarnics. This particular form of dvnanuc i:;
frequently the out(ome of the rIlu.ltipl1Gity of inter;:1.dion:3.. espeCially fronl
lugher hierarducallevels., th;}t. typify iAo10gica1 systE'tns (Sa1the 19(',5,) and
malces It very ciifficult t1) prechd the future effects of pHtUrl)3tlOn (,1'

rnampulation upon biologiCal ::y::tem::; extrapo1at.ing otly from the prior
behavior of those sy:;tBms TliE; rno:::t O!:lVI0US rn;::1111fe:;tation of tlU:3
phenornenon 1:3 that biological :3T3tems WIll behave predlcta.bly
(a.ppro~{1matJ?ly ll1warly) unt.il a part.1cu1arhreshold has been pa::;SE'd, aft.er
V"hKh pomt behaVIor becornes chaotic: or unpredlCt'lble TIll::; beha.vior
!>::lJrer i c:har3denzes :3lJch diver::;e phenonen;=:t as hean. attacks ::)lgal blootns.,
and populat1on C'ashes Such beIKIVlOr IS e:=;!>edally cllaradeH3tlc of
eco10qic::ll svstems (Jones and W;: Iter::; 1(,76,' Mav 1(77) because tne V;3:;t

'_' , - 1"/'

number of mteradlons lIwolved and t'le 1" 'o.JIl degree of c(,tHieet>:;dn€'::;:; of ths-
-'

c:onstituitnt neml)er::: rnak,:;,'3 I)herlOn1etKI li:'.\vrn@ 1mit;:lr d}1U1.trw:s re1;:1t.l,re1y
rarE; (AllE;n and starr 19(2) Tlu:; maKe:; tlle effed:; of rna)or l1uman-



tn;:;(i ;:tted e(:osyst.e Ii (!l::;bJrb:)nc€' difficult t.(.. control ;:111-:1 frequ<:'nt1y
catast.rot::oh·Co This 1::; weil-lllust.r:3ted bv for '&}wti101e, the innt. nerable of

~ I ~ .

nstance:' lli ""hKll fiSh :;tocKs 'manage;J' 1.1.nder We (linear) paLldigrn of
"rJ;:IX1m1.1.In su·;tatn:3b1e Yield" have (:r3:;h;;<:1 3nc! d1s;3ppeared (G -11 and, 196}),

;::r; ""ell as by the incrt?asllig frequ;:;ncy ot p()~UlatlOn craslles and extmct..iOJlS
of preVlO1J.31y v'lide::;pread ;3nd :::tbundam. :::pew:;s

Th1S charact>&f1S1]C lon -llliear beh:::lvlOr of ec:01o'diCal svst.e!'ns means t.hat
'-' .

population dedllies zlnd extinctions volll usu.ally nC'I:. be eVident to tIle
unt.rallied observer (.: nd often to the ";:;xpert:;" ;':1.S ~",ell .. G.f 1'sn stoc:ks abov€')
unt.1l such ph€'nomena have becom€' irrevers1ble (p'mm, 1906J Only tnen
w1l1 evl(ienc€' of a pOpulatiOn <T::r3h be OI)'7101.1S -- Z1.t a tirne when 1ttle can be
"1" t-'-l ",·tl" t,-·,-'·- ~l<--' .'..-. ,-.,- '-"'1"'-'- 'l-'Y'-'~'~r''''t'l'-'''l11'-'-'''. one _I.) d Ll . le OU._.(J1(li7 He v..on:,e·.lueuc... (.'1 n,'1 .ut":1 e".).:o/-:, ,,' J .j ,·1 l)..,.

that catastrophe v.,rill come rapidly a.nd une'<:pec:tediy and that. potential
nutic;ation at tlli:3 l)oint v.,ril! becorne r)r"ohibitiv€'l'l ;?}q:·,ensive and increasi tl\11vo 1·- l"" ,_, I

unlikely to restore tile std·tuS· qU{;1 L';l.d..;? (see, e.g, d1SCu:3:3ion by Ku::;111an,
1c.." (" T1- r t'- -, - l' t'-' - - ,-_.- t-~-, ~-C" -_. _._, 'tt-"~~1t-.,.:,,:,). In.,,, o! exalIlp t:; .• ·1 0;:; ;: Vel ;:\:~,e OI)t.E:71 '100-1 ~;i7dt 6 61 E:7eU . '700-~ 1 ;:'.

fore::t will conclude the f,)re:3t 1S he;3.1thy, not st'::lppmg to conSider wlet.her
tl,,"'-t'':-' 1',:· ;:'ITi'-1"'11(-'~' t'rl"'f' tl1~' '~P"';-'1"":' ('t)1·I·' .....1·1· ':'1'1'''-'' tl ·.,t t-,·t-·...ot 0'1-':-' t-;:.rt'oc1'·]('1·t'loJ....... v "_' ... , t. t:;: "t:=' . .:,.,." . o:::'.=' _ t;' "0" t;"._, .0'. .Lt-) .~. L;=.. . 0, 0" -.j ~'_'''' ,_\ v"." I..J .0 '-." b

tllem:::e1ves: v'lhether tI"le pOll1nator:; of the flovv-o?r:; shll eXist V'lhet.1ler t1lOS~

animals r~:3"!)onsib1e fc·r d1sr)erSml2 ::;ee<:1::; :;till E;X1St. whether the conditions
J. r ~ .

needed for se;:;d gerrninatlOIl obtain, vv-llet.her the mycorhizae reqtured for
succes:3ful grov.,rtn are present. 111 tile ::;011, ~NhetJler 'OJ. dlver:3ity of age cla:3ses
,- t' -. 1"-' t-' t' " "'1 .~ "'i' -.,-. Th l' tl- .'. - t'· "'.: t "t' - '.:, 0-01' '-'TIT 0-0 Cit- ':' .' t- r"tl- , n '.' .'..).,,(,1_ tj () ea". 1 ."pe(~ e."., \ l.le .100-t -lle lIlo.\ -IJt f::'! ..t ee.j ,_, l'J" ._,1,=, 1·_, ,) .Jr.... We-eI '_.

or plr,.TS101olIiCa1 ::tre:3:3 that reduces their surv1vabllitv and fecundii:v or
~ U I I

wheth;:;r those adult trees pre3€'nt are all post-ret)rOdll(t1VS' ar d senescent- .
(Janzen, 19oi)). Sun11ar questions pert:::l.1n to all species mhablting an
eC(lsv::tem and contnbutmlI to t.he e(:olo:dKal inreractlOns _,!lett quara te>.o- it::, l..,.~ ,_,

continlpd e1u::tet1ct?.
The component extinctions cont.ributing to the total mega-extiJlction

event. denve frorn a varietv of causes, Notable ::1.mon:I tllern l1a.ve been OVH'-, u

hlJ.ntin:~· and over-hz1t"vestin::r..., inadvertent introduction of pothoqe lS ;:Jnd
u ~ 4 U

predat.or::;, a.nd poison11lg \I·lith l)lOddes (see, eg., Oldfield, 19,)4, Hov·,revE:r,
far ;:lnd aV·la.v the most imD,.ortant faCtor Ms bef',n outnght. e1unimtlOn of thE:

I ,~

habitat requ1red by particular species for their" e~u:3t~n(~ (e g see t.he IUeN
Red Data. [;0OK':; or anv 1SSU'" of th'" USF'iPS':3 Endar":;!ered St)eCleS Tec11tl1(:;31

I ~ ~

BlJ.ll~tin) ThIS is the cause of the lugh E'~rt.11lction f::J .>&:3 1n tn)5:oic:a1 rai 1

forests, but 05>f',r;:It.es W1.-11 equzt.l fao it.y elsewhere 3!,;; ~Ne11. Thus, tilE' Jnit.ed
Stare:;, whilE' l:::1.CkinQ" t.he 1mmense d versttv found in tIlE- tropit:ai re910118, :3rillu I 4 ~.

' ..- c· t,- '. '1 "'1" 'f tl' -. . ,~t '. ., t .- t' t,-· ··-t' '-1' . ("(.- "-"'1 ,., tIl ''''·... t -t- , '1 .-.f.... "1'~"flo,·j ,·de <. e" 1llE' <'J " e va..:... tna1vn _v I) 1 ~:' 00-.1', an-=-~I >::;"'. '1.11<_< 1 ,·0. ~ IE:7( .:' JOO-C t:".:,I I ,_,

due ti.) the direct destruct.wn of the haoitat,s upon which those s~ecies

( epend ubid) The pr,)!)lem 1:3 v.,rorl(1vltde in :3COpP', alt.nough the
-- ~ -, .... ~ ~ '11 1-' - - t ,. IT - -, . - . ,- A - - - co -t' ~T . t·_· '-', _.
C()tb':",lll~tl<.:':'b ...V-i )f::'! lrlOb . ::,i-? • '::'1 e 1Il tdoo- U op <;.";, !:::,1 ,eu .·IW UIltr db",

i)10diversity of those regions GvI}Ters. 19f,:), l'~jt)0) PreCisely becaUSE: tt"1~

PJnmarv reaso 1 lor loss of biodiversit.v i::; h;':1bltat de:3tr1.1ction. ,.I1'::', , .

3



d1:::;appeanUlGe of spec es proceeds v'li1:n . ttle lottee by til€' :01verage person.
Few obvious warmn2 sv;<ns ;3ttend th1:::; deseruc Jon Hnt I the cn ..1(:a1

1.-' '_'

population -h;.vel thresholds h:-nTe been ~);:::t:3sed ::111d elmre S~)eCie::; begm to
d1sappear precipn.ously Tll€- high (!E:·gn:;e 0 - er denl1Sfn ,:Imong th€' \,Morl<:n;
wildlife (e .g. see bentry, 1966; Erwin_ 19(6) is rot ;:}ppaE:-tH. to the g€- ler"!l
pUblic, and thus the cl1:;a.ppearance of ehe m;3. onty of a p;::}rtkuJ;3f t?p-=- of
haNtat m;:q occa:;ion little al;::t.rm, 35 long as sorne 1::; thought to eXE:t In 3.

"protected" !oc;3tion U (:ijU -'3e '3uch ;:} parcel rilay be of insuffic1ent. size to
!2"uarantee t1 e (ontlnlJed eXistence of a1 but a smali fractwn of the spec: es
~ .
charactenstiC of that parttcular tVI)e )f 1l....b1t3t (Terbor';<h ;311d "lNmter, 19i:H),·• ,~ . v

"lNllcox, 19i30' "l1'.'11<::ove E;t ;:1 ., l')i:\i)) Th1S 1:; a very conunon prc'bl,;-(l in ell",
Umted State~; :3.W: 1tS 1mp,)rtance e!sevThere exp;3nd:=; with the shnnl:a.ge of
natural habitat::; Thus Vli¢ :::'1"e faced v\71th anot.her in::J;3.nce of a tm€?shold
phenonwwAl· habitat contmue::: to d1::;·:tppear grCldual y unt.11 ;:1 pomt is
re:::v:;hed ~tllhere manv of the SDE'Cle::; cle[.)E'ndent on that habitat can no 10n':(E; -I L V

::;urvive, and they start t~) di:3appear (Fr:::u1Kl1n, 1S50: Soule., 19(.0; Cilp111 and
Soule, 1(Vi6; "lNl1c(:ove et al., 19(6). Bec;::llJse of the 111gh level of
1·l1t"'1-(' il- 11·-· ·-·t,,- -1 - -,-.,,- ~ t- - -'11( t1- ., "'p, ,-.r-..- { .. ,-..,-. tl1'" ""~1'1- 't1 )1- ·-t- -1- ,,- t .11(1''- t -. 1" tt11., vl- 1 \1 ..... _.,,<. He·=--:> d Ie '::' . Iv.:.v ·:'Ft' ._. <:,.:, _- ., ._·I.J.. 1(. _. <. 1 (J () k }:1 - ~ -() 1)

others along with 1, (espec1ally in trop1C81 hab1tats), and t1l1S contlnU€?::: 11 an
expandtng Crele of extmetwn::: (Gl1bert., 19cj(/. Eco::;ystem stability m3Y
ag/1in bE; reached. but at ::t new POlIlt. v.J1th a highly lInpovenshed t;3Url:3. The
1IittwHy :~:r::ldu;:tl nature (:.of this decline (until t.he thre::;'101<J 1S attnn""d}
frequently induc;,;s cOInpl::JCE;ncy ;:111<1 lead::: to surpnse when the
unar tKH)ated fjoDul:::,tlOf :'\11d B"«)::;vsto:::m cr;3'3rl"'S occur ThuSlv dC'€"3 ~!obal- ... - ~ '-

biodivers1tv <:111uinish 1tS fy·S::;111Q· noted t-·v iev'l.
l 1~ '_' #

Histoncallv, troP1C3l1s1and::; havB" b",,>s-n ;3mon:~ the most deQraded n8.tural,. ~ . w w

area::; 111 tilE; world, ::;uffenng inO -dlIDtely h gh e}.1:mction r::ltes of thelr n::)(.1Ve
::;pec1es (eg. see Greenv\Tay, 195(5). The1r speCial sensii:.1vity has reSUlted from
the i::;olation of their f 0 -::\:3 and faun::: s -- the very factor th;:-t resulted 11,
tho::;e d1stinctive flonJ,S :311<:1 [-3.unas in UN first. place FrE:(jlJentlv ev(·,1vm!2" in• _ J U

t.he absence of Dredat.ors ar d 1)8tho';,e -s, island biow.s :::tre eSDec·allv se lsit.ive.. 1-' ,_, .... J

t~) the mtrOcl1J.ctlOn of :;uch SpeC1f>:3 v-l1th the advent of hunnn aCtiV1ty
rvlongoo::;€'::;, raJ:~:. and cab have d1min::lt..ed t.-ndo:::fIuc 1)11"(!:; and reptile:; from
:=;(Ore3 of island::: volorldwide. a recent inadvert:1llt :=;nake mtroduct.1011 h:3:::
caused the ext111dion of a half dozen or :30 enclernic fore:3t. b1rd:=; in GJ::J.rn.. ;:1nd
the 11ltrodud.1o 1of aV1ar lna1ana ha::: dec\r)iJ.ted an entire fam·ly of (102711::; of
b1rd spec1es endemic to t.ne Hawa1ian 1s1ands Such ex,:tnple:3 could be
rnultiplied 8d J}"WS"f?lIljJ. SlImlar problems apply to plants (Carlquist., 196~\)

and are not restnct.ed to :=;tnct1y 1sland situatiOns (Johnson and E>;)rl)OUf,
1990) OnE; ,:)f tne Important and unique attr butes of Guana Island i::; t1Vt.t
the irm)ac:t of intr()duced soeCles has been of cons de -a1:>l'.1 le::s extent than on_. ,
numerous other tropiCal i:;1ands es~)ecnlly vol1t1l1n tne Canbbean regwn Till::;

1::)P2e1" oV.Je::; to t.he f;::,d that mo 1:iOO:=;e:=; have never been est31)!i:=;lkC1 on the'_' I f..J



i:=;land !-·UT.1S ;:11";<)''1 t-~f e'-'hc 1 of it.'" 1--\:1' (:oi f-'uti p·(j·3.ts and dl)':'S Ln va_ _ '.,./. _ .. _."- ....... .. J'..J _ • ~ _. \.. ~ _. (j _ .... _ _ _ _. _ =, _. .. ,_
-ela.tve1y iew SDe'~les d int.fodu(:ed D!;:I - S 1- ave esc;3.Ded (: Lt1vat. or .;) 1• _ 1

(' . '. 1-''-' . t' t,- ,~- (h ·-·t -'-1 P - ~·.-.r·/l·u-it)·-· .<J '-," " ••.<J 7' -r..-./ .-. ) ',-...TUt.lllt.1., t.l()U;::.r1 OW? 0 .11e.,,~ ',.t1lJ..:, .1001. 13n lW?, L:l.'.,,-," ,"".-1 "l.'".'v:J"{.!}kl b d

:::erious t.hreat to native lov·.rland plalE (:()mmUn1ti~s /"1:3 a con:3equence
Guarr:l I:31and i::: in the Uni(IUe Qo::::lt.ion of ret;,:umng a relatlvel" undisturbed,1 .L _' I

and therefore very diverse, sample of the native flora and f:,}un<:1 of it:::
l)Elrtkular bio:leOQr::H)hK QrOV1!lce_ This lS reflected in the fact that Guan:}
1" '_' '_'.. •

:3er~Tes J.;:: ::1. iinEl1 refuge for DOl)ulatlOns of several l)lants and an11na18 that
'oJ _ J. 1-

are extremely rare or extm:::t elsev.rhere The relatively undistu.rbed m:tJ:ure
of Guana's ecosysterns rnakes it. an extrerne1y importa.nt ::ls:3et.111 preserv111g
::J!ld enhancinf! the biodiversltJ,T of this p;)1"ticu1ar rer,tion of the Canbbeanw ' w

The cornbination of havmg t.l1iS relatively undlst.urbed eco:3Y:3t.€'n1 ::.long vvlth
th€' con:3iderab1e scientific rese3.rch on the island :" biot::l Un t. has alreadv,
been :::uDJ:·or1:.ed, l)l"ovides GU::lfn. V.,Tlt11 t.he ll111i.lue ~'osition of servinQ <-IS ::11 i-' I._o

..:. '_'

model for natural re:30urc'O' ::Ind specle:3 COH;:;ervat.1on 111 tile Caribbe;:ln
The comprehensive con:::;:..rv::1J.ion program t.hat. we vlic:h to conduct Will

enh;:l11ce tiU:3 model role bv alh)~Nm'2' the re-esta.blishmelt of a nwre lush and
I '_'

moist forest wit.h richer soil, a hea1tl11er and rnore Qroduc'tive coral n:.ef, ar d. .
a hl!~hi?-r over;::tll ::::necies diver:31t,v. Th0uQ!1 GU::I!" ;:1 :=:;:;r'.1",:3 :01::: ::l u!Uclue -e>=er'le

'..." .i. I '_'

for n 3. t lV Sl)€,des lts forest, is 111 EI '3tate of decl1ne L1ttle rec·ru.lh ~ent of "1;:;~N. .
:2'etWratlon::: of t.h€' assorted tree and shruo sDecie'; that (Oiilnn:::€' the fore::t::::
v • 1

on t.he 181;3nd i:3 eVident !vlost. ;::eedling::; c:wala{:>le for such -eCrUitlnent ':11-e
;:}{)'!)areI1t.lv consumed ::l.::: for::\Q€- bv the introduo?c sneeo tnat rO;:.m the
~_ I "_' I J.

:::;land The herl:>aceous p1a lts t.hat would nonn;:,lly for n the grour d C(jVE;r in
t.he forE?st::; and teet) the :::oil -nt;3.ct are also larqe1~1 ai)Sent for the same

• - I

rea:::.<)!l :!1ould this Di ;:n.:te "1"1 contmue ior rnuch longer the trees th::lt.
'-'

currentlv p,Ioduce seeds a lei COln01" se the majority of the f'>rest Will l)eQin to, . ~ , '-'

:3ene:::ce, :::l11d eventually the fon:;st will (he, as the 1acle of recruitment of new
tt-""""'~ 1-· ""....it-l r . t ') 1-1--'" l' '" It'-''''lt- f -It L'-I('k ')t- '--11 (·(--""<:'o:t-111 l-U r)l'(- .-l1 It'tl'Atl l;y 1'~1~'1'1--1." .... y-.=' }"-::c, .:. ,I.. 10 '\oS" .--'..... t::' .', ':.v \. l,.. :j. •. " .or;-;__,o_' _. Y.:,._ .)1,..+ _ ".".' "0" ~... ,~, Co. I..

forests for Deriod:3 of 1=)-2 "; 'lear::; due to sheen1_!{raZ1t1Q' of tree :;E;i?dl1wI:; has
J. ... ../ I . .....' '_' '_'

been documented in (::311fo1"111a mobb,:; 11)00). As r1118r Dllelh)menOn• _. • .I.

ar)fi)earS to be occurrin:2' now on GU::lna Its ext.ent is :3u!2!2'e::::ted bv t.he rarm,l
1.4

'-' '-'\-' .'

of :;evera1 of the fore:::t trees., and is clearly apparent by the lack of
undergrov"th in tile forest::: -- a situatlO11 that is unnaturalm forests of
a1mc,::t an7 cl1nEI.te. Not only doe:3 tl11:3 !ack of undergrov,.Tt.llmdic:,te an
.., to. C''''ll -...~ ,;t- l' - "l-llltl'l'- 1- t (,t' - . ~.r -, -'1- '~1-'- tl' .- 1- ~ (t- r 1'''' 1- tc· lt '-1'-' -, l'1- "t-r'a'~'~c tl- -.O.k'·_,v C"... e:;i..... leI _. '.' Ie IV :;:,e 1" .:1 . <) 1::; ) L-' ':'. 1_-_.) _. ,:1 -:.(. 1·,,,_':'''._' _. Ie

erosior of the i::;!and ::: t..op::m1 -- ;:,1 rE?SO Jrce tilat i:3 clearly oi lirnitE:d extent ill
the fir:::t place Thi::: erosior can lead to a non -11!le3r dy11::11"111(:, With lade oi
t{)psoil maiClng it increa:;;111g1y diffiCUlt f01 '3eH s to find the proper conditior!'3
'n ~!'ll11Ch t.o ge Tll1lF.lte, ;3nd t'le resulting tIi1rn ng t)f the forest lE?ad'ne; to yer
more e,{r)osurE? of tIe :3011 to the elements r€'sultltEl n vet f.rWfe €-ru;io 13nd

..L '_' I

- ---tl'l--' .... t- .... '--1' --.t·11' t--",-H-..,-tr .yr'-'l-- )t·i·11'1-P.-~1·Tl--1l-Y1T""r·-l'-tl-~·-i·-tl-"1c.: e;:f.." 1!d .:r 1 .:II:"(:~ 0::-'[ (.1 _ !:. t::' ... (H)CI.t...:J.L::; .:;I",t;," Ii <. ,,_" :.. ;:1.~:,,,,!~ ~:L) .4:1. ~ t. e~ ':"'. d.." ()
'_' '...J '_' "_'

until ::;uch point. as only desert-adapted specles (on :3ufl.Tive 111 t.h~ l)are
QTound that. r€'flla.ins Sucl1 t?ro:3ional Char1'2'es (an ;3JSO result in dl<:t!1!2t?d
'_I 'oJ' oJ



<::lunatic: ;~onditions lea.dlr .~, to l~ss n:tinL.1.l1 (Hovvell -::tnd Tov,rle, 1976). This
~NI11 remforce the dS-3ertlf!catlOn of tlie l;:ulo::!sc;'}pB- Again, il:. sh(,uh be clear
th;"t ',qhHe the ':';:Jrly V,,r;:HTIing signs of S;UClI ;:t problem ::)re ;:}pp;::1t'e"lC in a few
rninute:; to those ~,hl1ll1n'~' tJ.) ob:;Hve tne rehv3nt. indv~a.tors tIle dEl:3tk

'-'

'::vrn1)t.oIl1s of forest. d~cllile ~hJill not. be (1)oar!?'nt 1)) s;ome l)e(H)le until tIleI _ ... _ _ .I.

current. !~E'nHatlOr of [(,rest trees begms co dt:::al)l)e;:H' -- a DroC>"-::;::' lIl:H. mav
'-' -' ~ .-.... ,

l:;:Jke rn;::u1V 'lear::; v€'t Ic ';i1oUld ~11:30 1)Ei' tlEi'M thar (lI CE" n ::: 1)rOC6":;:3 h;::ts, , .
'''';::t.c1wd :3uch a dras{.1c stare It Voli11 tHO:- Irreversible to ;311 e:tt..::-nts ;=lnd

DUp)()::;e:3 The Imoort:t.11Ce of an actlV€' DrOQram v1 rdof,o:-st:t.tion 111 r,::,dtlCII1'2
.L 1.-... .i. '_' '_'

runoff throughout the E;\1I has already 1:>Ei'el noted (Hc·v,,r"'Jl and Tow!f;o, 1'~17(~,).

Fortun;::ltely, the c:a11St:; of the forBst 8 declln"" If: qu te apVtrEmt. and lee: as
we have scud ~,oI'lth t.he l)re:::enc:e ()f tile introdu(:e-:l sheerj on t.he sla.nd• •
JnQ'ulates, such as Sheeo, Im.t'(xluced ont;.) 1:;lands '~lhose bWt;:t.:3 nave evol"edu· ~ .

1n th""lr a.bsence t.end t{l de~Tade tne i:31ands env ronment. in t.wo wavs.
W I

First, t.hey con:3ume tf.) vinUal extllKUon rn;::lny of the Is;land's u.nque plants.
Plants n contlnem31 area:::, Ei'~mosed tJ.) !2'razltl'='-,' l)res::;urE?::; for long'

~ u ~ ~ w

evolut.iOnarv penods., t..::-nd to evolve mt.ur;3l chemic3 or struct.ur::tl defenses
(::;uch ;)S tanmn:3, alta1c~ids, or thorns) t.hat l1nl1t their consumption by
l;,razers. Plams endemiC t.o sla.nds and lacking' exno:::ure tJ.) !~razUl:~ Dres::;ure
'_' '_"..:,. '_' U .l.

usually la(\( sucil df>fe 1:::eS (Thorne, 1\~l69; Vltousek., 19;:;<:',) Thu::; i:31and
endenl1cs usuaUv nrove to be the most :3lJ.ccu1ent fOEtQ'e for Int.roducedI _ u

gra.zers and, correspondingly suffer the severest population decl1nes from
gr3zUlg (Van Vuren and Coblentz, 19;37) Such ()VergrazUlg nKl.y contmHe k'
thE; POUlt of ext11l(:tlOn of t.ne Island en-:lenliCS (e 'S, CarlqlJ1st, 19(5) Seco 1d,
UllQ'u13t.e:3 tramDle those nlants the'"r do not. E-;:tt. ~l.nd :2Tf>;:lt.1V ilcl'::wn thE?J _ J. _ I

proce:3S of erosion by tne action of t.heir hooves on t .E; result.lIlg exposed
Q'round It is e::;t.1rnated t.hen. U1) to one half of all dcHn;3:2'e inflid;:;d by ::;lle€-D
~ r J ~

to t:;land::; 18 t. Ie direct result of trarllp.llIN· of non-t::lI'l2·d.ed T:llant ::;Deu€':=; (V::tn
~ ~ ~ 4 •

Vuren ::md C?blentz, 1~ &7 .. Taken tf.)gerll€'r, the effect. of Introduced
un:2'ulates on Islands is uniformly one of ::;eVE;{€, environmental de·2Tadat.lOnU . u

(Vitouset, 19;:i6) Removal of ungUlates can IB-:: d to rapid r':;C(lvery (if n;3.tivE;
veg€'tf1t.i(jn (e.g :3e€- ,!;::In Vuren and Coblentz, 19f7).

,A,ccelerated E;1'o::;ion dUE:- t;.) lack of under:3torv veQ'E;lation and comtmt
, 'J

t.r;::1!11pllng 1'10(. only re:3ults in los:; (Jf fE?rtl1e tf.)p::;oll, but. can 11ave drast.1C
effect::; on UIE; near-3hore manne envitl)nment ErOSiOn on 1an(11ea.d::; to
:::edunentation 1t1 t.he Vo,1;::l.ter, V0,1111C1'1 un(ler n:::lt.ural drcumst;31lC€'::; is qult..::- 10\,,'
on ocean (: '::;lands Tropical rnanne ()rg::mir,;rn::; are :::ldapt"::-d to the
chZt.racter she high water dantv low nutnent 1~I,1els ;3nd 10\h.1 dissolved

,~ I

oxygen con(.entrations of tropical seas (Joh:::tIln",,::, and Betzer 197:,) Corals.,
because of tnelr d""p~ndence on ::;u.nl1gnt for gnv.Jth and their susceptibility
tJ) f01JUnQ' bv susT).:;wlt::;d o;~. tide~ ;3 'e .:;:::t::,eC1;:l11v sen::,ltive tf.) changt?'::; ill

'_"" .&. • ..... '..J

nonnal water c1E1TadE;f1::;Hes High ,::u~·(;:. Id.c.(1 ",.::0 ( !Inent le l1S'ls in thE- I, n.J:'O'r
'.... .

affect coral:; in a number c·f INa%. 1:11ev s\:atHr .3t nliq11t. UDon 'j,m ell co '81
I' '_' '" ..L



'~ ',)V,rt:l depend:3' th",v direr.nv foul ('("1':3.1 !)OlV':)S,lkIT :::(:::Iven!~e tk 81fHlclv
_ ... , I J. ; ..... , '_' ,

imit.ed di:::solve(i OXVQ'et1 from che 'water' :::tfld tIlev create ar uB:::tat'le soft, '-' .,
t,ottmn un:3uitabl<:? for coEl11arval :::etnement (v'lhicn can •. revent reCOV7.rv of
a perished r>s-e(i 'Johannes 19-::,) Coral reM::: which are often t.n01.::.:::ltlds of
years Old, ,~ar l:>e completely destroyed by ever ::' short-t.erm l1Crease 1!l

:3ediment::t.t1on, :?ouch as t11:3t. caused bv rea 'bv dred81 1!;< I,K nmer",r, •9i)9). " '-' '-'

Coral reefs are the rno:::J:. ext.en:::ive, productiv/? a ld diver:::e eco:::y::tems fo mel
in sh::lllov{ uopical waters,:Uld the lives of all reet -assodaLed of'~:at11:3ms

depend upon the grov'lth of the corals that creClte the reM (Jona.nnes 1'.;175')
Once the corals die, (.he d1versity, product.iVi y, ::\11d be3uty of thiS ecosystem
::lre :::oon lo:::t..

The accelerat.ed erosion caused by sheE:-p has had drastiC B-ffect.s on
Gua.na. 's reefs.•il.rE~::)S of White Bay and MuskmE:-Ion Boy reds th:::lt :::1re near
the shore are for the most p3rt (:ompletel~T (ead Only [:3rthH out. (c:::t.. 5(1)

1000 feE;t bp.~lond tl E: shore) does one :::ee large l1vim' corals v'lith theI . ~ u

:;)::::30d::I.J:.ed d1versltv and ::1:::to111:::llin!;t l)eautv of nKlf1ne I1fe. In l)oth bass,
I u I J •

reef::: ext.end twarly to thE; ~311or€'l1nE; but;) majority of tlJe twar -sllOre red
E:-Xl.:3tS only a::: dead \)1"::11 1lE:-ad:3 (overed V'lith sand ::Ind :3i1t. ThE' only common
reef build1tl!;t invert.ebrarh found ne::l!" -shor::- if eit.her l:nv ·s fire (:or:7lI, ::lndv ,

this is >S-ST::-E',,'a11v (:onuncn (and d;:ul!~erous) n Ivluskmelo 1 Bav. ThE; su',;'::es::: ofi-' # '_" J

fire cora.1 (al~tlBllv a Dainfullv st. n8'in!~ 11vdrozoon, not a coral) (:::In bE:-
I.L I ....' l..' .

., tt . \ t",(l t( It.::· C' ... ~ '+1' t·(,·.. It 1-" ':.. fl t",··j ,f· ·,wt~ '. ': l·,·t tl',·, t 1 ': T •• -. t ~'oi·t··,J ,..1 l)U ......~ ....) •..~ '- 1,) 11'1. .•. 1 Ill. .' kl.~, ,3.• U .··.·U 6t (, '. 1 ILl,. .... ;':). ~ ed i,1e~ i .. I •.Jl

uery l1ttlE:- 1l0[lzont;::t.1 surf:,)(:e area. exposed to :::etthng :::f!di ·Iient particles.
Ivfost «,ra1s, E::::nec allv the 121 ·';<e br::in Gorals, }- 'ave- ::1 more e~mandE'd,

.L I ,_, J.

hOrlzonta.1 grovvtl1 h:'.lbit. rB-:::ulting in ':) mucl1 great-B'r lloI'izont.:11 :::urf3.ce ::lrea
-?:q::' )sed to foul1ng :::edu"H€-nt yartKle:3 i·it about! 000 f"?-et or mor", fr,)f{l
shorE; in lJotll \'''lll1t.k' BdY and MU:::b"11€'1on Bay, one see::: a dramatic incrE:-:'.l.:::e 1!l

abundance of large N:::un coral:3 and elKhorn corals, With :3 concurrent
drarnatic ·nd·e::lse in overall abund:3rce :md (live ·:::ity of marinE:' lif,=, In
::ldditiOIl., fire coral is rar~ or nonexJ.:3tE:-Ilt in rnost rE:-ef area::: f3r horn :::llOre.

El1mma ..lon of :::heel) on Gu:::tna v'li11 allow 1..1 derstl.)rv re!~T(;o~/llth and
.L , •...}

:::uccesful repr()du.c:t.lOn of forest trees and v\Till greatly deCfE:-aSe the presently
lugh sedl1nent influ.;{ irw) Gnar a s bays. This \hlill prevent f l.rther death ,)f

coral::: in the:::€? bay::: , but recovec>T of alreadv dead reef:; vifill pr(1)ai)ly not
<)(xnr (lukkl'l (me studv in C::I:::t.le Eia'l, Bermuda. ~311o~lITed that~ ') ve:3.rs aftHr

- I , ,. • '-'-1

nearbv dred'~'l1W, the reds nad not. fullv recovE:-red fror11 t.ne increased, '-' -" ,
:::edunent load pr-:::,duc:ed by tfle dredg ng operation (Dodge 31l<J 'V::l1snys
10:)77) Recoverv of Gtam. '::: near -shore reds vY'ill deDE:-nd UDon rhe al)lIW,T of• I .t. _

cor3.1 1::Jrvae to settlE>' on the de::ld reef ;3re'l'''' Ju(i:!ing fro!'" the amount of
:::and :3nd :::1It (werlying t.hE; "ie:v:l reef n:1t1.w'1l recov"'t·y ~'Ii11 rnn:~r likely t3.ke.
many ye:3r::: [to nE1Y be pOSSible hO~Ne~Ter, to enhance r>2covery by
t.ran':,!:;.!ant1t1Q' hve corals from lea1thv feeis to ne:31 -~:il(>t'e are:'s, <)1 !)V

.t. '_' , I

rJfOV d'nq :::u.bstrat<;, :::U1tao[e lor (:or:::,Il'3rv:=J.l settlernent SUdl T{):;:=' bitiue:;i~ u _



·::a.ft be mvestigat",d t.1 t'(lugh e~~eIir[Jent:),ti.-::on zl,nd ,:)b::;enT;::I,tions of eXisting
reef dynanws

1) The fir:::t part of our (onserv::t1:.lOt1 propo:::al for G1.];)1'1.::1 I'::l:,JIld itiVolvA.::;
p.Eld1Cat.10n of thE? introducer! ,::i1E?€,I) t,y rl1€,atl::, or an ' ite.tF1V<=' 1lu.ntm1

• . u

proJect. Till::: strategy ha:::: been shovltl to bE? ':;1jcce::sfl.ll atid co:::c-effer::tlv-:? for
1::;I;::lnd::: up tf,) 100 Cltrle::; t.he SiZE? of (;l1'3na (V::tti Vuren ;3nd Coblentz 19ci7..
Coblentz et a1, 1990) Hunt.mg IN111 emp1o~T tv·g, strat.egles. To begm 'NItt:, we
Wli! incen:::lve1y cover rhe l~;h:tnd, :::hootmg ~;heep as they are er countered
This 'nay be e~e(:ted t.o "ell' (we ;:' sgnif1c31H nUiftt:'er ()[ me :31lep5) '.:CobletLz
..t '=\1 1(i(l(l', I 'I'j(';:> ':·l'J",·'r. ["-'''-0'11 jo(,> h""')'" "llI"t"'I''''d ''''It''j 14 -:":' 1'"''(111''' '('IT ~/·lp..... ,~, .. '." "_" "_, .. t:::":,) .-' _.:. L· -_.~ t:;" •. _l.• 1..J. " ".". ,v _,._. -•. __ ~.'o~ ~l .

\/Jl11 n+~;::tsE? 3€'Ver::tl r:::1.d1O-0:.:'--)I1;::1re<'1 "Tudas ::,[l€'€'r (T::nT1c,T' aft(: Kac::thira 1(j '')i)
.' .:. . J ~ •

Sheef.) :::1t'e nat.l1r:=tllv !2Tt.'Q·::I'ious :::Itlima S :3tld ileVllv re1e;::.:3ed Ier( ales VII 1
J '_' '_' ~

::;earch out and !oin re::lden t. g °OU~):3 of :3I1eep on tilE? Eland J.:;f.C::I.U'::e tne'3Ei
rebased fen;::,les v'l111 be t"::J.dlO-col1ared., '.qe can t.ract tll€'tn to their ~Ji;::l(:€'S of
hidin:2: and SilO(';t" the re:::ld>2nt ::;heeD, t.ll€,\T h:::tve 1.0'ned wltn Once t.he- - , .

r;:;:::ident. \);::1. lei rEI;:; been dl::;patdled, l.he radl<,,'-(»llared female v'lill be free to
find another reSIdent. '2TOU'[" and tilE; Dro..::e:3S r""[.Jeated Bv the r€'b::l:::e of 11!)

'_'.. ~ J ...

t.o sm sucl'! radiO-collared :::he;:;f.J.. V,,T{C! should be ;3.ble to eLrtern11n;3te tne
re::ldent ~)OpUlatl0n of :::heep Wltn n t.he penod of .3-6 rnonth::: (cob1emz, pE'r::;
comrn), Fernale::; ;:)re used in:::t..ead of male::;, t)€'caU::;E; Tn:=lles vlill oft-en llve
:::1f1g1y.: f>2.ilE1.le::; Vll11 rnore reliably JO n rS-SldeIH. groups Non -residdL fenB.hs
ffJtl:3t, be used for relE'a:::e (11'I::;t.ead of capt.U!'1ng and rele;3smg t'E':::l(iE'nt
htn;31e:;) b€'cau:::>2 re:31dent anim:31::; v'liil have e=:t:::l.bl1::;hed home ramies :::,nd

'-'

IVill return to on!v tho:::e are;::l::: ThUS, tneir dfectlVetk:3:3 in tElck m~ dOINn, ~

neVI QT01J.1)S 1S llIrt1t€'d INe nt.end V', £)u'y Uil) CO :::i:~ femc:t.le :3neel) fromw 1- ~

Tort.o1a, rad 0-0:::01 ar t.hem on Guana., and release tl ern ";e~';::,ratdv or. . ~ ~

dlffere t 't D8r ,::; of Guam1. The most 10'2'ka1 (our:::e v,,TOuld be t.o reIHl,se one on- ...'
i·.nE7!B.d;3 H 11, t.'HO on t.he nort.hv.,rest. Dart. of the island ;::1T1d (('ree orl tllE:'

'-" ...

:=:outhdTJ f.la.rt of the 1:::1and Bv t.I';)ckinq· ()l€' (or t.v"o) c)' the released :::heeD, - ~ ~

'1' i-~ .. ,.. T' '" tt ' .. - '1' 't ~\, 0' - -~" -' "1 ~ 1 t" '1' "1' Or) 0 ". "eac J ( ;:1. y, eluo\ 1116 ,Il!-' 1E:.':::l( E:.'ll" ::'ljt.'e~ ;:1,:::::.()(,:l;:l.ri:?( l' 1,.(1 t. J;3.(' '.: le~ ;,,- ill Olle OI

t.V,.ro daV:3, next. foc\J:3In!2" on ').no ..llef SIleE.-I), and l)rOCeedlHl< 1r1 :::&(luetKe one, '_' ... 1- ,_,

may ext.errnin;3te the re::1dent group::; j,)med b;l t.he :;n. radiO-collared :::he0~)

111 turn tv We time tIle flr::;t sheer· i~: trw focus of att.entwn [(ir the ::;econd, -

time ':'he will !l:::1.ve had approX1mateIy ::.\ vli:?ek in v;ThKh tJ) find and )'-:)111
·=1I1ot.her ,21 OUT) of reSident SleeD, and the l)rO':~e% In::: \T be reT)ea.t.ed f.v~ I- _ - _ I 1· J

'Ol1ov"ing this Circuit n an irerat.lve lrwnIler, vve expect to ne able t-;)

e:rt,ernunat.e all tne resldeflt :::heep on Guana in tne allot$d time of thiS
pro)en. 'I,Ve e::tunat.e the costs of ::;heE.-p eradiCation on GU:3na to bE'
:3.r)1)roximat.elTl :t:4400, Tht:3 is broken dov,m a::; follov;T:::' Tv,,TO RemmQtoIl ',),)?.;, r· ~ -l' '-' .............'

centernr€' nfle::: w'th 4:{ ::;CODf?::;, $2000,' 1000 round::: of :::IJ~JInunit1on, 1:200: 6. ' .

radIo-collar:::,. ~: 11 00; l6-(Jnnw~1 receiver, $650' lk;}d :::<=;1:-.. $150; :::l1itenna,
$1 (H); 81:-. SIlee}, fr'An Tort.o1a, 1.2 (lO. iN.. :3l'Jould not~ UlC1,t tne purcha:::E; of
225 rifle i::: nE;CE:-:::::;:=try, because t.hE' :::trl;:1.ll-(:;3Hbe' nfle':: C!J 'r€'ntly on Guana



1;3.ck ~:uffi(:i>s-r t. t::,<)v.r~r t() f€-1i:3.blv 1:111 :::h~~p. Sud'! rit p.S " 22) a!'€- US1J;:)! ~T used
.l. ,..:. I

11l !cilling rc,ddlts and r3.bbit::;
'-'

i'Jidlt.lOml1!y.. Dr BrucE' Coblentz has offer",(l to assist u::: 1tl our effort.s
fr':){Il lvlar:h 19 to ."Lpnl 6. Dr I':oblentz IS ;':' fecogn z~d E?X~lert. in :311eE:-p
P-I.. ·:tri1··..:ttl···I·l l··:trY!"I·!Ci ",rl',!';!' r-.1....·\p-··tC• l"':'\il 1'10' "'l1C("'''''''r'111'1~1 !·PI·cl·,v",d 'j ,; J=; 1 ':'\'l",,,,r,'.' '_,". \...._••' f,.J '__ .!. .) ;=, 1,_". .' i>," - ,I -." \ .+_' ... '. ;=, ,_, _. J .. t::"J.J _ . ," '-.- .... -. ,_) .. oJ' _,_ ,_fA. ".' ".' :."

from Santa. Cruz Is, C=<.liL,r 11a -- ':1I1 ls1;':lnd 100 t me:3 the :=:lZ~ of Gua la (V'·::1.1l
11J.r~n :Jnd CobletHz, I (h:j(j) J. 'He stfon';;lv r.;cOfntnenc1 a.(:CE'''Clt.11Q· h1:3 ofif?r of

~~- '-" "" '-'
;:)%Wlance., vlhich \hl~ bel et,T~ is hk€'1v to grea.tly enhance the :3U.CCE';::!::; of tne
'''Ileep-rernoval proJect, a ~Jro:).ject V,l;:'> have noted 13 abso1u.tdy ,::ntic::t1 t}.) Up
:::U(CE;::sful fe(:overv d t.il;;; t.'c(}lo!~·i(:a! hEnlt.h of GU;':lna Ti'll:::' co:::t::: of bnn.;.in!;;"-' '- '-'

Dr Coblentz w Guan:3 would be llis airfare {rorn CorvallIs, Ore@9n.. and room
and board f,)1' tv.,ro ;:Jnc:\ one-half ~Iv:;?eks.

Aft€-r :3uc,.;es:::fu.1 :311€-en €-radicat.io::·n OIl Guana IN€' would 11k€- to imt1ate a
L

l()rj!~'+"rrn stud'IT of thE; r€'coverv (A Gu::ma~: most ::Iifected €-C(JS',lst.ern:3: t.il€'
'-' ,

forest ;3.nci thE- (OEt! red By measunng ground cover, number of :3t.em::;. and
age of :3tem::; In randOfn qu,:)clr.:\t;., V'lp. can quantitaxivE?ly monit...)r t.1w
regeneration of the fore:::t 'VI'E' v.,rould measure percent. cover s~,e(:1e:::;

cornposlt1on and diver:3lty of corals in r-:mdom qtt::vJrats over th;:> dead ri?d.
Tus v1ou1d Ind cate t.he Ctxe of natll.f;:J! reel recoverv MId ::,D6'("€-S recT·Uit.mE?tH., ,
onto Guana s near -shore rE?d::; I Kluded 111 tlu::; ::tudy '....,oulo bE? attempts t,.)
enhaIlce, eg i)V tran!:::l)lanwtloIl, regrowt.h (li bnt.il ttl€' forest under::.t(Jrv ;':111d

',j' - 0.-' ..

t.he cor31 'ee!'::: Y\ie would ['lave t.o .ake frlea:3urements aI1tluallv for a,
l'111l·r·lh~t· i',f '1""':'1":' tr 1'1 l1u d'-·''-·1..lI·r·l;:'''I·li ",ll(.....··",,,,l·"· ..!·=t!t·p-('('.vP!·v 1'11 b···.tr'·! e··· ...'",lTc·t"'··r·lO:·_ ~)t::' OJ ...... "_, ~.) _._ i ....~... '.' ....• ~.J ••• ..-:._, ••••) ._ .....'." ... I .. 1"._._ Jl,,······_·l····· ...·l '-'"

a though it 1:3 e~{f)€'(:ted that full r.ecovery ,.::of tne reef w111 laKe long€- ' tnan ttl'?'
forest. Annu;:ll measurement.:::. and c,1)servatlO11s can be p,erformed dunnQ

'-'
:30e11C,:; rnonth or V1 1atever .une of vex i::: (.onven·ei t. tllough It would be

;J . '_'

~, ...··-t t, ""1" -'r-t'"r' 1" ·"-llt··- 'il11'11'-' tt., 'It''1 -1"1 ,.T't -'--fl'- r"-I"~ '1'.)~:-;., /) III;" ...~ :::~_j;:l. ;"c-t' He':,:::, e~j (. _ 1!~. ·lle 0:. i;: It. lvt!.· :::e;:\::;.) I::; () ~,:lC!

yE:-.':Ir Till::; vvould onlv involve a fe~,q days effort each Urne Ivluch of t.he
eqUipment. ~",e Will need for coHee -lng, Identifytng , and tneasuring sp<?cies
for t.ne other projects 1l:3ted Will be necessary for thiS one

2) ThE; ::;ec·:)nd E;xot1c Vole strongly rE;(:(I11'1r( end removmg 1::: tile int.roduced
l:.ll-t - 11't· r 111- ""- -,. - .,..~ I ~111' (' 'to lu t·l·t· E"~ '1' \.-.,'I 1'!' '!' tly ti' . t.. - - r ' - l''L ::;.1 c.. ;:1. 1 ,.J 1:', \.·~"Sd"""J.i.ki 1. I·~ ') 1 !.11 .-t' '!7,::V.· 1 ,.,. e I.· ,.' Ie !7 dl),);';;:1

#. '-' • J,. ...

t.o tJ':; t.llr;:;;:; ,:) the::;e r"'eA::; on V\'11it.e Beach 'iVe. recommend t.1e removal of
them ;':1.11, t.he search for '}r v seedhn!;;::: nat m:3 T,'1 Inve rooted ne;:H'bv, ;)ndv , .

continued ::'1.nnuaJ :;urvevs r·) locat.e and rernove aWi1 further seedhn!~::: thatt ,_,

rnav l'nve est3t)hshed thern:::elves The role of this snecles ill t.l1e eco!o!~'c;:ll, .. '-

de!2'f:::ldat. 0 1of beach and low!:J!' d habtt;:lts thf(,u!~hout the New 'Norld tfOl0i(::::w v

cannot. be overswt.ed Tt has ;3.Q!~T%::;ivelv E';=:tabli:::hed it.seli a3 ;:} rnon,.)cult.ufe
'_"_' I

thrOuQll(Jut tlH::; 'e~~' or d's])lac1nQ' natiVE' ve!~·et;).tlOn and drast.lCallv ;::tltennq
'-J '-'.. '_' '_' J'...}

the clnfacter of the be;3ch",,'::; tt1 sorn~ in::;t3tlCeS (TorH1son :3.nd J::.art·Ol.lf 1990).
Belov,'l::: a t:lhotO!~T;:1.D1'l of LO!~'<:oerne;:ld Key. Dry onUQ';:J:::; V'lritCh i;3 one

.!. '_'.I. '_"_' ~ '_

p."·~Hnr)lp. of tn~ nnt1~1 tr()f'j(--:11 Fl··i1Y!':· on ~'l"ic'l (·~'-'11:,·t·ln~ \"'=1':- """'Y;:>l~l p!~""".'''\.(. !_'" .'.' r / . ' • .J .,. ...J 1__ .... '_'. ~ .. 1., -!ol "\'1\.1.1 '.b"l 11,_·,_· ,·... 111.·1 i ~.l.·:..Yl_



('u"'"r 1(·.\,\,I·=lrl'-1 ·=tnd ~-''''"'=F'~i ':'f"""':> Th c· rh,···t,·)Or=lr· Ii .:> '1'-'.,. c· ,,- f> .- ~"'·~'I"'r-i.;,:;._••1 ••.; •.;' "_ ". 1".. • ,..} ..; •••••• ;. .... ' .~I .~. _.J .j . i=. ' J 0.' "~. . "_, ." .' ...1. "11. Ll.l J".J!.I

i:i(.,nc·,'u.1tlJrp. Wlik:li ezt..e-r d~; (X'in rA;:;~.":" V arc·und \"lr d, in 80ft e ~,la(:~:=;, ;"( -,-;~;<:)
,6. I . .. '

1:11131:=;l.:\n(i S1n11ar eff.,:;ct=; rnav )e Ovr):;efv~d nl[OU.!~"i"J<)l1T. rnucll of tl '?', -
L·nn€-r 'Ec'v<:'n;'lad",,',::' of :::OU t.hern londa ::l!id along HiP :=111' Sf.fip,:; ::1.1:. S::ln rt1::)f[-' .......
,"-,lII)Ott in Puert.o Rico.

"

Tne:;;:, Dlants :o\fe IfionOeClOU::: (rnal€, ::Ind fern:O\le n()TPer:3 r)or k 0 i Uk :=::=:ttne. .

tree)' thus, a :31tiglE: 111(11'1 duel.l can esta )11:311 a J:.ilriv ng pOpU!:::ttlOn m :3hoH.
order T'ieir l)OOul:3twn !dTov,nh 1::: cIDr::'1Cter·st.1callv ;:,;rolosive (3 ld, ,- €'l (e,

_ J. '_' ......"

mitEI!IT, unDred1d;=\t)!E:) and seer-:3 to be e:::Qedallv lU12.\i 3lt<=; - tHe I)a:::S!1i'! Of
J. ..l,. • _' __

'ill.nK:'lne::: (Klut.'a.s, 1969' Jolin:=:on ::Ind Ba.rl)our ! ':19(11 (Jq,T~'i th?:=:,:,
en;: factenst1Cs of tIle Sf)eC1eS and th~ act t.hat it ha:3 not yet expenHlCed a.
population explosiOn on GU:3n:::l. we rec:onunend that tle fev·,T t -ees (:lJr~-p.ntl7

on i:.!le 1:31::lIld be removed novo{ vJhile ::;1.kIl a t:;sk can be ::;]Jcce:;:;IullV,
::Hxotn':)!t:3I1ed v.,11t11 f91:3t. v<=; e::1.:::e Sho111d tht:3 ::.o€'c es I)HS st on eruan::1 [or. . .
very much lon'ser (a fe T ,,! Y~,:lrs ~enFtp::,), It \Q'l1 be ltkE:ly to :=:fAea(J zt!ld f(:rm
dense, monocuH.uf::t1 ':;tdids tliroughl)ur. Whit.e DE:ac!1 ::J'- d tne adw.cent
lov,'land ;:1 -eel. of tht';- Fl.:;t On.-:e t)ot)ul,-H1ons iiane reached such a :,':1ze tllu.V

• J. J

v·l111 be- V~fV d1[fKult to «)Ii xoi or endi<..a t2 t-'::ld1C::lt!OIl o[ the CUfft';-tH.,
I)opulatlOtl ,:>f(ftSUL91"i1},:t nli: v t;.;;; effe'::ted bv ·.::utd i'd dO\,'·lli (11<:: three ,·.r O~Nr
J, I I '_'

trees :3.nd :3.f)I)lvmQ" herbiC1des on til'" st.urI'ns The hert'1cldes :=lrE' reeded to....t f ~ _

k111 tnt';- fO,)t svsteHL a.r~'J l)IeveIlt:. r;:;::l) -'Jutln!d in:;rr tIle trunk t:tlJm~·.
I ,J. J. ,_, ...

()Ulerwis€', cut trues tend t..) r'?sprolJ t awl rem::t1n ;:1. COt1t1!i1J1I1g problen .!!.:~

well. we ~!!ill 3uru ev tne surroundin!;! -;"'fe:O\ i01 CUrT"'ritl ,J ,)' et"'o(> ee!
I '_ ~

seed1iti~::3. to) ensure t.hU.;} ne..·' !~:en~f'it1t)!1 of t1107 pi;:' 1 :3 :it",:: Il(lt g: ir ."
liiddi1n foot! old

/0



a~;8 st in the -doret;t3. _.ion of several tree t;OeCles (:·f cntl_:...1 irnl)Ort::lIlcE; U). .
l)lrd popul:::1.tlOns on GU;:tJE:1. i:3 dependent. on our success in eradKatlflg the
introduced SheeT;) from 1.-11;:' 1:::1and While we are 1n tIle nroceS:3 of eradlCat1n!2"_ ~ u

t.he sheeT) frorn ('11::)na. ~.qe :3.1::;0 H1(.end to 1);:;'2" tl eiforts d1l1E.-,:i :3.t T)rop:3.2·at1Il!=!r· w' ~ ~ w u

r-t-'!'l ~.- -t- - r-'~ 1 -1- tl-' t-"'1-- tt--' -r-' -1-· tl-- r Lt- '1'-, ~!11 ~ vt-k ~ Tt~- 1"-() I ~let"J( ({ ~ fA, f,) ." l~ b t; ." t:i:: ~l-:ec e-t; _" H"t,.· I . L U(·r /to 1 it, () .1', .·il 1

!~TeatH detail durin2' t. le tenure of 111::; T)roposal TillS research 1,1·,111 lxovide'_' ,_, 1-' ... i-'

r'I'- L1'~ _.~ f.1--"( --1' 11 L l- - .- --. -1 ~t·1-t 1-' -, ,- -''T" - -t t- 'T-1-k {11t tl1'-.1. .:to ':. } co') ):::;:1. ,I•. 1..1::1. Ile;:I.( ::> _;:1. " OI / ... e eA,}e\.:· JJ ,IyO .) . , _. e. -
'-'()11{11't1""11'~ 1-6(-11111-""'-1 r-'-'1- ·~11(··';:'·~~1-111'-"/··1·-1-1-111-1·:;t1·-·+-1 (Jr' tl-1;:' c'n'-'('l'-' C' ',} •.•J,." ""C(C(""'-'~I1.._ "•.. l...:0 ~ __ . 'V"l.• I.) .:;~I" .•. t_."-" ..,._, _0 :::,'=':"='_ ._•.•• '-)! _. _" ... __'£,.1:::'-.-1:::"0_'", H~\.I ....=..~-... J~.,.J_

"-'.-, .,--..-.~I-. -ir-·_· • ,- ~,-,- .-. ·i",,-·,~i~·'~i·-J·-· l' ~ '-'1- - "'1- tl-'" 1-'· t-"'·~t tt-·-·",.-· .- tl E'· t-tl- Th11·t'- "1-1'1{.{.·{.{.{.·l,lJ'I..(.JJL;]~ .{..\:;.1 {A:H. ,.lfJ ....,.I;:!..•..l.J'~JL; ~.J l~·) .' It::' ct ·....:f ....'~ \7 ....J I.) <:.t., IJ '. ..11 I.•. 1 ;.

one :3r)EK1meIl on Jo:::t. Van Dvke and 2') on Gu;:}na Elh?'f'J}}~1 is perl- a:o::; ::18 r::lre
.. - I- • <...~.....

a:3 ;Sj.dL;;· (Guai};'). rnav have t.il,:; )n1v r-·,oI)ulat.lOn in existence"l. j ....9.b.:i:/ and
I , l. •

{~(}(r:r4./j[iJ}l:iJY (t.he tVlO native p.;:1.1rIls) are also increasinglv rare. ;:1tld :=).11 of
'J .,. .

ttl '-' c· .-. tt- "';:'~ ~al' tt-! tt-!" 6v--· '-'l-,tl(-j+-! 01- ·\~I •.-/;;,· [.'1-(-- ,( (1;:. ;:. v(--<.>11"'t-1 t 1- .-,(-. (-1 r-(-)1- 1'01' c""'()1-1C'.' t::._'t" ." _' .• ".' .' 0:::' O;:;.l1.I._.t::" .' •• 1 :.t·.'O'LI ) ." ) 't '. '.' ••• ~"\..,t"':'" -'.' .' l.,). I.J ;=,"'- '_.'

dove:::, and other forest blrds, vll1Kh 1tl turn :::c3tt.er t.he :3eed::: around the
forest and the -ebv 21.1(1 1Il the forest's IH'·enerat.1on. INe will beQ"ln the:::e, l_' ...'

effort:3 at once upon arnvUlg at (Juan:::t Vole wlll collect. :;eed:3, OZenlll!D.ce
~ . u

t1wm Ul [jotting :::011. Eli:;e tne individu;31 Plants to a :;t3.!2"e ;:)t ~Nhich t.hev rna.v
'-' . ... 'J I I

be ::;uccessfullv t.Eln::;ferr<:d back t.o the fore:3t and ::I1"ound the dub and then, -

t -·-·-·-·t-- -t'-,:,-- --\- ,.. -··-·······-·t- 1 .(,- 'l-t-y- -1-t1',:,0:-1;o.·' , ·-·-·--l·'·-t 1- ""'+-'-""-'-1-'.10:1.11-:0 ei _.iL-II! up'._.l1 .:;.UV_.!:'·:o-:, 1.1 (. ... 1nf- e _.kIl 0 _. Lv '_' Lo:::-[.- d 0:1.( 1',.:'. 10 1 ~.-'l ~·6I::.1 I!

It. Vli11 ::11::;0 he ·mJ::{.,rt3.nt. t.o test. soil (1ual1tv in Guana's iore3t3 rvle:::l:::unm~
~ I W

humidity, pH :3.nd nut.rient cOIlcent.ratiOIl::; in the so'l v.,i11 indicat.e treatrnents
that. may be ne,::es::;ary for :;ucce:;fu.1 transpl<:1.tlt:l.t.1on Such measurements
~qi11 also provid<:> ba::.i(: eC010;2:lc;:l1 mfonna _.iOIl ~Nhi(:ll can 0;:' used tv predict- -
trW linutation:; of the ::.0 1for forest re!~enE:r::).tlOn ~,011 analVSlS equll)ment-' r _1-'

~IT'll .'. -·.-·t .t-t:: (ll').'. 1 '._-('.:. _..~. _)'_ _ .

During t.he fevl months t1l3t are requ1red t.o eradKate the sheep Vle ~1••1111
be cultlvat1nQ' :3eedl1m's of ::::everal of t1le rare::::t, ::::hOV.J19St.. and mo:;t

'-' '-'

e(:olO!~'Kally llrnx·rt;::l.nt of the native fore.::;t t -ee sDede::,; so t.hat upon
,_, '" J. ...

eradlcatlon of the sheep. t.he !ore:::t m;::IY have a he;:ld stan 11111::3 regeneration
;",-. ~ 1;:.11 (111'~ ~ 11·l1··-·"1...·r t,-;:. T---··· ~F'··-V '-'r'- C -.+--,:. - - ";:' 1-~·-·-·c·t rl~t-t -'r:'-"-'l'",c'l'tl.".:. to. ._- • . .:>;., d!:i·•• .;., _·1L- L !:'~. ) . '"1 ') JhIL· () _·11 ._. .:t! '7'_' _. ,} .:1. ! . !:i _''7~. ,_. '.'

• I .. .-

the (:;3ribbean and. tl eretlV, reduce the chances of t.heir ext111ctlOr. S('lIle of. .
the seedlinJ;ls 'I've s.rro~,'.1 w'll be r)enne l::::l!ltlv transplanted to ;'1. -e;Oi.S near the

,_, ,_, J. " ...

club The~/1 ~Ntl1 QrO~N to be verv attractive t.ree:3 and V·lil1 en1nnce theI_' <I

::lppearance 01 the dub a:3 v·,Tell :3:3 provide e::1::::y viev.J1Ilg of Guana :3 ml):;t rare
natwe plant::. If tHne and money ;3110Vl. Vole VlOUW also like to identify and
label some of the native ['llants already s.rrOV·,TIIlQ· near the Club to deve1o}:' ;:1.

'-' '-'
bot3r i(:;3.1 l' ature vlalk Vlltl" de~:;cnptlOns of native flora U- :'1t can be vl",wed
along the ~Nay. For tte plant gennmatlon ::lnd t.ransp1ant3.tlOtl pf()Jed we wi1
requlre oIlly a few hundred dollar:::; for a cOlJ.ple of large bag:3 of potting :::oil,
some !~T(;V·,T1:.h honnone. a couDle hundred [,ots, severallan,..:'-e :::eedhn2 travs.w ~ L • _' IJ J"

;:1 1d ;:1 shovel Of tV·lO All of t.hese SUDT)l1es rl::1V be r~ad'lv "£)un:J ased 1n a
.1 1-" II $ .I.

!2"arde.nitlQ :3t(;re 1!l the U.S and :;h1P[.)E;d to G1J::.1!l:~1 (if not aV:3il:3.ble. on TortoL3.)
'..J '...1 ..

I \



T(> ..'31 (OS.' 1::; -t; ._,.)0

4; Th;:; <:::::,:ab1i:::lltn,="nt of': -'WnH? OIOI;!ran on GU:3na IPHI ~)e ne("'-:::;'-::I1'1
... '-' I

for lU;:ln l1 ;'"!~:m~c:t~: ()' ()\]r UTor' ;:j::: Iq",ll ':1::: ff)r tIl~ (in-('(, y. f1.:,tn t"jiJ('
_.~/ ~.'-.L.- •.• -_. - ...... _._ •• -_. _. :::.... .~--_.- ·c,'"

rdntrixlucuon PfI)!€-ct Wit.h som€- b;:l:::1C f::lcil ti6 ::lIld el.luiDIflent tltl'Juchm'
• .L... • '_'

t.he Bl1croscopto" listed under the museum bu,- I~:et) "lNE' ~..::Il~ ..··O:i·..l1.1(f
:30[Ji'lst!cated t=;(.J)J)I2·kal feSeaf(:~l ;)'3 v1ell Ct.::; 'v,""."" (. Cl~ld Id"'~it.1fv '~r'~:,nl:3n~ '\.(

_ l.-' # _

t.il<'- nll1:=:~Htn dic'f)1;:"l1..- -,--- - ....~-4-'i

,,:'.1thc· J.g' nptl)T cllf[er",nt. c,dentist.:; h;:.ve i)"""'t11!lV~ted to INor1: on Gua.1 a,
very lit.tle h;3~; I~one int) t.he st.udv iA JI.-.aIEI.'~:: most. dlv,,:;{:3e .:,nd "f,f....,'Wct.l'Je

~ I _

""e..r)~3Y:3tern. the cOf;:ll reef:::. The go:)l of the 11anIle pf()graru 1:3 to 9.3t;3.t·h~;h ::}
ba:3is lor rn::)fi 1"" r~st'~lrch on Guan::' It. 'v'v'ould rc;qu1re t.h€' C0I1:3tnKt.lon of ::\
e'-Jnt.lnuous-ilo:)IN S€'3. ",.,at.er table, in ",.,nK1l manne :: pima!::: ~:'i)Uld bE- !:ept.
al ve Vl1ule under ~:tlJ.dv. Once tIU:3 faC111tv he.\:3 b~en com:t.ruct.e(i and l\)SlC

I ,

1'",:3 :.;::trch €,(llJ.1Dment 11::1:3 teen D1.1!"c1"lasf?d t.he fd1owm!;:>" t.nre€' :::t.UdlE'S Will be
'" ~ ..i. .......

conducted:
1) COfIlD::I1·;:·t.!ve salt )l)nd t?-coloQ:v (v,'hat. C('wiltlOrr3 :3T", T1te":e::::3::1.rv to SlJl)[:o')lT

1,. '_" ,. J. ...

flammgo:::?)
2) Eff<=,(:t=: of mcr':.·j::,E'd :::edl1nentat1on (due to :).cce1d"at.ed erOSiOn bv SheEH), i .

0" near -shore cor;31 reds, :3nd the r>?2"p)wth oi cor;:11 :3Jte' :::heeD
. -~ ..i.

eradication (ho'v''1T l)roduct.lve aTe (Tt,.ana reef:;')). i .

;:}. lvI-l-1fl l·t· "11' 'r -'. - t -r- '1' - " t' -11 ~ ('- '"1 T ·il-"l1-'!··· y" 11- o' - ',.. t·- 'f' ..• J d to" 1, '::'1 c~t)I ::1_.,,:, <:;I}\:~C t:'::i CE;; l.:i __ to .110 1'. c. . '=' ::ii:! ::.<1;;! J _.;:1I1::J..:, 11:'" 1I1~

eCU3V:::terf1::; ") ),
vfarine prO·;:.-ra!"!i i)ly.lQ·et:

S€'a Table: :,2t)(j(.1

We \I,,Io1.11d n~€'d to hire :;nmeone to h~lD bui1( uw se:) ta )1"'-. s-sDeClallv tv. . .
1-"1 t'·· -'. t"1 •-. . 1-1 l" ... - t . '1' t' -. -- n ~'1 t', '... ·'1- v ~ '1 u·:-Jy -He IoU.1(_ al..lOn (. (:(.'lJ '" .)t-;' (;OIl':i .,~ 1.\'.-t."" I i)tU V>, ',·ce_ .~)eI ~~. ;:tt-:; ,:Tl( ~,c

l)lD€', \,IJit.n a concret€' to Jndat.ion, ':Inei v.,Tou!d be abOllL 12 f~et l()tl!~' 4 f",2t
.-. ... '-

'h.Tl(!~, 4 fl?€-J:. IUl!h It w011k1 nE:ed a roof f,-·r nn:"(,.;?-'.twn If('f!l (ilr;:;,_ t ::;l.1n end
~ .

r;~.1nJ £)ut tlw ::;lde:3 wouid rernmn (:tnen VarlolJs f1t.t.1t1!::~; :;ucl1 :3S v31'le::: 3nd
£ u

n:: 1gene tUbmg, v,,T<"luld ;31so be=; needt'?d. The mo~:t. ·3.ppropr (}t.e place to p'Jt. ;Of

-f,- t"~'l '-!·111·j
·" f' .~ •. t··· 'f-" ·'t·t·ll)U~'" "'f' (1 Flt'-) -TJ~t· ... T····· 10

,::i",;:l ;:q) to" v'· (I _ (.l ~)i:! It'dl ..Ili:!!:,i:! 1>:'1 ;:'. ,-0 .:. ::';,:< 1.. \ _ t: i :" ":'III Hi:!1 ~ :"

:=:tJready ::;ea"lllaTE;f flowing nt.o tti€' 'loDster tank', :~lt1d u.se of t.Il!::: sourc€- of sea
watH WOUld mmimize (:onst.r1.1dl0!1 ar'd r'Ur:iH)1n!d' costs

"" . -'

Colleccing and expenmHlc3.l equlpmem .1:;,00
f, _. Dl'l'''t·t· . 't~ -"y1 lr·-f>.t·t ~·trl111~f t"I~''''-~ ·1·~t·11·-I- j''>'- "ll'l'-t~ g".L ;:1 ... n._.() 1 Ie))) :::o::;·.i Il~ 1.0 t't:'.o.- ;~ L'~)~-;~J~; It' r (:;::1. ~;J ::J.I:i.. £}_.Io.: ...e_~:'J

und~r-~",,'a.ter measurirq devices ol1adrats ek
'-' .. .

'v'ht.er dli?ml:::try and :::Adiment ::lf1:::tlYSlS equ15lment
l"li?lQl1uW balanc<:.'

'_' 'J

wat.er dwmistry k1tS
(ti) rneasu 'e CO!K€'nt.rat.1ons of di:::SOlveci (J~{"IlqHl, -
t"'n·1n~t'-:lt.11I·'" :-I t 'l(l '=:-: 1 'll-bT.oV _ j," • i. _ _. .I. '- _ OJ I

IJ.

$150
£6000

nlt1'o,?-"O-l1, PIlo::;?1iatEc'



Not",,' this indud6-.3 div.:;~: t(:· (:ol1e·;:;t and DllOt,.y~w::t1::·n m:'(l It' !dl)lla t,.:.' I ',,,-
- -'"

'nlY3eu!n.

t.(io:t.l use ::tIh.l tr.:l f1::, Co')1" t:;:J. t.H_.' - :
L

';Ve v·Toulo n!'e!'e(i t"le 118>'; of -3. b(Ht. [,.>r 00.11 dl'/t"lg and surfaCe (:Ol1E<:t1n~. I,a
V·maiH a::; mentioned lrI me rnu.::;~lJ!n bu·1!i&t. VIOl-'id be Derf..::-cl;.)'-" . ...

'Ne would a1:"30 r E:-er! tra "lsf)ortat.1on tf) RO;3d TO'NIi for air f111::; :)nd f'_'f
L

(xlkr bu:::ine:33

~,) To facilitate tne dlve.-r:::e 1spect::: of 01.:.r pr,.)I)():::ed \I·lork on GUdla., V'le
V·l :::il to e=-t;:l.l)ll:=:h :) natu -U1Hstory 11brary to be lJSE:-,j by US, ot.nE' - :=:(.lE'nt1:3t:::
and intere:::t",d ('UE:-sts Till:3 1ora1'v ~1'.1()uld be SE"t UD 1!l con1 J "lctwr vl1h the- ~ _.
n,:ttura111i:;tn!y mU:36.um (:3E:-e £)e1ow) and ~H(:ou.1d include field gl11des,
descrmt1-)n:::. ::IIld t:3X0I10r'fliC k.ev':: for IdB-ntl['/,TlrI'2' the 10(:::11 bwta. The:::;:;
.' I ~

r.n;:lt.s-nals v.,rou oj l)f:I 1fl tIle form 01 referB-nc€' )ooks, descnptlve book:3 and
Drim:3r.'l l1ter:)ture'Ne nooe to ::}C(!U1re nKlrenal releV::llH. to t.he Idenn!l(;;:nOi"l
L' •

::1nd n;3.tur::H lw;wry of all t.he fIl:::\H)r !~ro H/3 01 "OV\!H:3, amnK\i::;, and manne 1He.' '-' - ...

°E;nre:;ented or cu-:ma 'riu::; l1br;:1-V v·l111 '=erv~ ::1~3 ;:j refererlce fc, . ;:l1lvone. ,
~.hT slun:=- to IdE>tH-lfy '''r~an ':;lfr=, c· 0 to le'Ofrn ny,re aoout "'I D:3_rtlCU.::' - OH'::ltl'::.rn

~ ~ ~ ~

'N rh -iUt. a '2ood rB-!<?rence lIbr-:1rv, \ve feet we vi111 be u1VH)le to:tde(l1Yt(.s-ly,_, I ..

01. r::;u€- t.nE' <>ther DfOl~d::: ~hle DrOl)o:::e
... .l..... _

Till'> fOlk'~!,T1tlg i:3;3 1Ft of SOtl"lf> bo()'~::: ~.q~ ;:JrS' ,-'1 rt"<?ntly ;:: 'iT;::1!""" of WaL
V,TOUW Of; 1 ldu(i,:,d in t"l1S 111)rary (.ither:; cenJ1tlly eXIst ;:lnd (:('u1d bE- added
·:;;'1(·u1d V,Te imd ti"l€'IrI t() 1)& of USE' 'iVe arB- contln1J'n!~ t.(i ·::ee:·: t.i1e )d··J1ce of

'-'

eX!:i<:; T::; Con these var Ot s t.()f.iic::: ro recommend books aDl)rODnate for t1"1e
_ j, .L ...

11braryo In -;:J.ddltlOn, we '1-1111 ::lccuml1lare r<?print:~ ::nd yeroxe:; of a ly

'nport::ll1t pnnEry l1ter:3t.ure rdeV::lni. tj) U- emit-ural IHsrory of Gu:::<na Island

Pl;:mts-
(:omnwn Tr6.E>s of Puert/.) .'1(:0 :::md t.he Vi'-'~m 1:3Idnds. V01l1m"" 1 1(h:)"t. iW

~ • I

Little, T1'\'oodbury ':n1d 'Padw.,Tortn US Deparrrnent of Li;,~.ncu1tu °e, Fore:;t
SerViCe

Trees 01 Puerto R1(:() anc1 tI1e \linnn I:31an(i::; volmne 2,1974 ov litTle
v .

I,Voodi)U17 an(:4 W;1.l:l'3v·Jorth U S Departrnem. of AgricUlture Fore:3t
'. - ,. -I t- t'- ,- - '1" .0 - ~ 'li t- r - . t· - ~ ~ 11 - - I - -TT .- -, - - - ,,-jet VKe 1 _·Il~~e til (., '31':: ::ot.1 L .Il .)1111_. t.rk' J if1 oe let i IIleimeIl~j . e--• _ f J.

:10- 5--otherWlSi'! ~Ne cou.d l)I"I:;t..)(:()t)v and to n(1 tl e n , WIO

I( 0 WO 1id. .
','-'-.,'-..: ",1 T O

- c·t·: t-c, . (1 t 1 '() r-,- - '-,c,t-- ''7,0 I : u;..~ ]L " P,J. C , '_.0.., _. J.. '.- U1L ., ) ._ .)1 L -_. 0.f1 \ I-\,.· 0._._ ,.....
.. , • J,. '_'

Fern':: or Pu€'r~·:) Rl(~O and Ill€' ~i1rg'~n I::.1.:md~3.1·: :.'j by Fro(wr Gi: New'{ork
Bota-mca G\,)rde"l Met"! 011' '\y ;,:,(~lPP



Va::;cuiar P ::j.rtf.. F: rulies
(t20)

Bot;3.ny of Porto Rco ;:1 ',d the V1 'gin 131;:ln(1s· 3Cle 1t1fiC survey of of Puerto
RlCO ;:11id t.ne Virgin IS';3.nds 192.3-~)O .. 1>;1 Bnt.t:)n, Wilson, and He;' t·lB-V,'

YorK i',cadernv of SCience ~1-6 (thiS 1:3 out of pnnt 'out we tnay be able ti)

have it "(>hotocomed ;3nd \)ound lesmt", it ::; a'~e it is ::tlll a vel'v useful
..... ... '_' I

h)(>k S1!Ke it cov.:;rt; rn;3 y t;peC1es laCklng m (>t.ller 1)00'<.8 on the Cano~)e;:\r'

flor8 .,

Genera Pa.1tnarum bv Uhl ;31' d Dransfield,

Al::;o, Dr. 'NaHAr JUdd at. the Univenity of Flonda Botany Depart.rnent.
SU'2·!le::ted -r:)1' 0 l/.:>copvin!:..,' herbarium t;peClmens of D ants 'ound 01' Gu.ana C Eo'

,_••J I: ,'-' • ' .

rnal(p. our own Held gUIde) He :;hovled us sorne example3 that he had done
and thev \qere verv Clear and 3ho\Qed nuch rletl 1 Hovlever it ~Ilill be, ,
diff1cult to get permI3ion to handle the herbariurn specImH1s ile e S1tlce
neither Fred nor I nove formal botanical t.rdnmg Perhaps ~,',Te CIT get
Georqe Proctor in Puerto RiCO to do it for us

-'

Insel.::ts·
yVe v,,Till (·.)tl::.ult Scott ~I 11.;:1' f(>r adViCe on tne be::;t '2·1J1des to BV1 1tl,:ec!::;..

'-'
ar::1CI1mds, :: t d tnyrL3[.'c(i:3

Herpetof::l.u.na
Eeptll,:,:::; of the West Indies t;y S(:llW;Htz and Thoma.::; (tv.Jo books·i,{:".:))
VVt; will pro:A);:3.bly I).we to comult the pr'rnary litef()ture for good
deSCriptiOn::; of Virgin I::;l::H1d ampIlH)13.n::: (:=ind J.1:30 for bats)

Eiird:::::
Bird':; of Pu."" to RkO ;:Ind the VI· already 111 the Guan::} library (donateel by
'~l· .,.) (.1f)}

Marine·
M;;:tn Ie Fa 1Jn:::1 aEd Flor:3 of f,ermucL:. edtted by 'Nolfgang Sr.er'·er. Jonn T\~lile;,T

and Sons
Seashore Life of Fonda and the CanbbE:-a.n
The sl :31l0V·.T-~,'h).ter ·.)(:tocolall1;3 (>1 the 'Nest Ind'e:3 P.E"~lOn by B::.qer.
American Sea@ell:; 1.~: 7't by i'.bott.
c··- ., ,. ,.. '~.'..,'. ll'~ 1 =;, . T .T7' . --1·····' .j ., •....:'1h)!'!<;1,3.!l .jt;:'O.,:.II>;;;,:. ·;l,.'!). I)~ '," out Jr,\;:' ,;lnl.. .ow,l)I)'.) .."

."'.scld13ns of the W'e'3t I hhan reS'lOn and the soutf1eastern iJmt.E'd SWt.,:,::; CW_' . l

V:::111 Narne .;121 gull Am. Mus. Nat. HiS '14:20 )-'iq"t

ILl



ThE- Inven.et-·rBbs: .::mall"'r (:(.F-10I"f:3. e gr')l p~;. Volu -r1e- V_ Hynen. LH (~:"/l

IvIcGrav.,T-Hil1 [;ool( Co. Inc:. N Y. 7,:\3 p
St:lrf!:::hes frorn th€' C3.nibe:\!l ::Ind the (rulf of Ivli1:·jco. by Dov.my, IvlE 1';17.3.

Smithson. Contnb 20'Y 126 1')(')n- ..
i·, discu:3:w:m of thE" sponge fauna of the Dry Tort. 19::l':; 111 ~);:lI"t.1(:Ul;:l - :3nd tl p

~Pest Indl€'::; w gener:3.l Vol ttl rm:l.te 'ial for:- revision of tne f;:lmil1es :=tnd
orders of me Ponfera 19;56 by de L3ubenfels Iv! W (';:)rnegle in:::t. wZr311.
r· --1 ,:. 7 'j 2crUO 't -' - ~ Jl p.

i·. manual for i:.h", study of melofautw by HUlhngs and Gr<:q. 197 i. Snutn:=:on.
Comnb.2001. 7i), 04 P

Atlant.ic Reef Corals 2nd edmon by Sm th FG~'" 1(; 71 UtWTer:3It~1 of M1<:1tiH
Pres::; Coral Gable3, Fk,nda 1(:>4 P., <te, pl'3.res.

Patdl reef coral c()nlInun1te.~ 0 - s()ut.llern Brit.i::;h Hondura:; and Illust.rated
Catal(>!~ut' of Cornrnon B -lt1Sll Honduras Con)l::: bv vork. M 1971 In A.... /

Guideboot for t.he F1eld Trip to the Soutllern Sheli of E>rtt.bh Honduras.

OtllE'r
B10geogr::)~>i- y of tlw V'!e.st. I lc.1es. 1990 by Clnrles Wood ($96)

6) An 1nteoral Dan. of (on:::erV-:l.1]Ol1 and :::oence 11 !e>:'etler::11 is E?du(.aJlon ofC ... I

the pubhe. 'vve ',Vi:311 to pu.t tog _. ther a ::;;mall mlJur,31 history mU:3eum to
1lforrn V1Slt('!":3 )f Guam(s ltKred1blB- l)1(>tK dl 11erSll:y as well as relevant
e(.olo'~ical :o.nd benavwn I interact.1on::: amom' t.he or'e»·;:1tl1sms tne'll nwyv ...

encounter We bODE' that thiS education81 B-Ktublt. w1ll '~1ve D1_·eoDle :~ l)ett.er
, ..J 1

underst:\1lc! tW of (Juan::l'::: :3fJeC1eS :,md th€'lr ecololl',T, V'l1lll11:3l)ire fasonat.1On
'_' J, ,_' ....

vlith t.he intncat.e r.;.1;:lJwn:3hip:3 bet.vITe€'n orgam:::m!3, :o<.nd v,ltl provoke
'o\dmiratwn of t.he i)e;::"uty ::I,nd dlVE>1"Sltv of life that lruana':3 E'Co::;;vstp.ms, ,
:::lJ.[.)port ThiS (!1:::f

1
)l::1V v'lould inform v1:::itJ.)r::: of onQ'Oin'd con:::ervatit:l1l '0111(1

I U U

:3Clelt1fic projects on G1EI1" a ::1fld t.h"? lmporhnc€' of pre::'ervmg GU3n::)':3
natural :3tat.e. It would s1" ow that Gua.na 1'3 CUITt'tlt.lV :: nOl1'~ {.1)€' 1:\:3t., '-'

remaltl1ng Caribbe::ul1:::1::11lds exist11lg in :~ rek .1?d:' natural stat"". For tlu:;
re.:I.son it. i::: :=tmonq tl'1B- mo:::t di'll€-fse Caribbea - SI:=l lds lor its S1ZE", nan>" -1. -l!=!u ' _

a L:lrqe t'i1 .Illl)er of r:3re SD!_eC1B-S In fad., several :::DeC1E:.:: t2: ldemK to tr E:v . J,

Greater Puerto Rtcan Bank may only be preserved on Guana I:::iand TllE":;p
IJ.mque a.t.tnbutes of (Juana v.Tould be :3t.res·3ed to t.he public: 111 tne. musputn
ReDrB:::entatlve l)lants 3nd aninnl::: fron"! GU:3JEl 's ~nn<)us e(:o:::~J::;t€'ms. . /

(mdudinQ: f(,res_. salt. D,.ond, aWJ (:<.,ra1 red) w01.1d be::-ldenh i7.d Bnd. . u .

'1':'~(1'1l)-e::-d i-·..··tl" ~iy-l(·o·' "'=111~J ·"'t- d bt2:IFfVlOnllv (Wl-'~ -e::- ':mpr'-'D-i'=lt;=;) wth Pl!"\ _ •• ,. J"• •• \.)., .J ·)i=,l\..•-- I '-" - '_. '4" J,-." •• '-.- 0" \}.J.' '_ .•,."} . J •

.nt-Eint.ion of (:onveyng the lmpon:1nce ::\nd nat-uro? of :3pecies
lnt.E:-rdel)e.-nddKE:- ThE:- mu:::eum vlould WVE-r l)otl1 the t;:,rr~:3t.ri:)1 and m:3rin.;,
Undudl1lG' salt [.)ond') E:-C()Sv:3tetrr3 of Guatl::l It vMuld er[lD!1as1ze tlit? ~(:OlO"2'V,
• "..J ., . .L '_"

nat.ural fE:-",db;:fd-:. :3y:3ts-nl.3, enviromnent::l1 (:ornple}{ity, 'olnt! di1ler'31ty ()(
Guana '::: blota. and 9CU3}T::'t.em::::_

15'



Most of t11e teITE:-stnal dl~mlav would (On3lst of r)h()t.(;·~nr(;,h':; '.~lE:- ~,...,(:,uld
• I ~ ~_

t.rv t·.) round uo ::11readv-E-YJ3tinQ olctur€-::; of (;1;, nts, ':.nl Iwls. and vistas (trom• _ I _' _ J" r

Tom. Did, ::)11d Jan --th", pllotogra'2-:'llef Skip u:::P.(l to have a(:(:om~l;"'ny1um) ::"ld
«lmt:lh!lknt t"·:~sp' "If/I:.! (,u.r ,)wn !)I1oto:~ral)h~: .~, S ll;:.l m·.)u~'.t.07.·i i·:~·£;::t.

J" _ '-' ...

':'o!ie(:l:io!l W,A] ,.:1 31:::0 b'" If: j 1.1(1,.'-1

Ti':€' marine eCOSI,r':ter 13 ~rr,) J!d OE- rE-"C,r'S'Sd"\t :d bv born l.'ndp. 'Vr'tl>"f- ,
phot))g:r::'l~)n:: and :3.:-)eCl'-neTls:

/1.) lJIl(ierwz'tE-- picture:::: ~!'l·.>uld be (;:lken ~!,mh a Ni!~l)Ilo.):3 \1 ·').nd mOS1~

Of!;'::11i1:;m:3 could be re{)r~::;e It.:;d U:31tW a 2t, mm k-ns l()v.,re.. E-r :;0 '(JE- oi the
'-' ... '-'-

11C'2t . w'j?1'e3'Wl;'; UndE-'·Nater phoks mc1ude 0 tlwr 'Illde-·'1.11g1e dO:::07-UP::: of
large m:,\Ilr e ()rg:3n~sn s or macro SlLOts () . sma1l11lv~n.e)r::(;=;3. "'j ,:;ither

- - - 1"- - '111 'lit r 1- 'i'l - t· "ll'1'!-'12'f _. 'ilc r' -!- _. 1·'·· !'1 t'- . ""11"1' -. 't "'I"I"1'11'c'.,.,::I.Jt' dle '- _.::1 .. ' ::. <. ~ ~ 0 IIj 1 II • j!'! (.. .j .;:1. 1(:e ~ () I ..ue;oj .. D e'.: .'. '.' ! (. '_'
J ~ ~

D;:lrtKularlv tn1[OOrtant unoerV'later due to low Ilqrlt lrteII:::1tV ard s(~-:t.t.t'?'fin:~
~ 'L U # ~

c,f 1ight by SUt:per ded p;3 ·t.ide~;. I t ~Houl(, merdore be be.:;t V, ... Hwe:::(. 1tl :,1

15mm 1'ns ':1. '::lo::;e-u~) extenS!<) 1 tlH)e ::;et., ar d :=t t;ecc·nd srrooe -lery t:m;:Hl
:='!llmal:'), e.:2' tl1e COD;,;DOd:" tl1at are 3t)unda.nt 111 tne s;)lt "[)(:in(i v.,rould 1::'1

'_' J. ... .It.

photograp .ed t.n 'ough ;:1. lr icroscope Some t'eallv spE'ctacul;:,t' and
en1i:d,llte1l1n!d' l)j(:tu1'e:; can 1)€, t.al~en t111'o1.1.:2'11 a micr,:)::;(:l:)T)E", and these nict.ures

'_ ',j';;' ',j' 1'" ...

may ~lf(lVe ti) be rh€' rfJO:3t 1'1tE:-fe:::t11g Ivlagn1!lHi picture:; give pE-ople t.Ile

i) ,.nortt'nitv t(.. vi""w (,rQam:3m::; tl1e! ~hroUl.J ('r()b:, blv o:)((,~ ·~.11::;e nE:ve' :3~<=;
_ .I. f _' .&. I

B) Dried Spednl€'Iis would !fJ<::l1.1.(!e :;ndled ml)l1u~K':' edllnc%r'rr:;
(,:·t"'rfich !)ntrlE':- ct-:. ',:. "t!F1 .-.... '=1 l1r'-'1l11F)' i'ru':-t·,,···,·=tnc "11',,; 'OT '-'1'!,:o",'", • . "_J., ~ .'."." "'" .4_ ...1.... '. .::'1":-'_ _ \... ._1 } '." _ "_I _4 •• l".. t:.:",_. '-'J ,~ .. ".1 ._,_,)1"., ;=, ,.•._1

D· . - - - tr " ~ . r . f ,. --. . t·· .. . ~rl- '- " ~ T' , _. co r' - - - .. l' t· - - -1' '11' '1l\~('! ~::.~ 1.,::It1I~;j () ::.()!ut- ,) .'I~! nn. ;:1. \e.'! /. ()1 lIL:. ·:·t-;:t clJ.,;UfII ... €'. ::;. url::; J~ w
L J. I . 0_'" I

HY·ll11 d ' -.) ~.\1('111·1 i-'f nr'-'':'''' '~1~{! ttl ·'1 1iY.11('.1 In Ci1'1':":; 1"Ctr':, ('-W··tF,n ')iOJ _ ...... ',---', '0." ".-) .: ~._l..... t;'.. _ ._ . .1. •••_.." -=. '_.'J'_' . '_. "_, _..) t::'t.,.,.. \. ...

':"['<"(1"1-1"'1''':; ~1,r(l1l'(i 1'.", "(·('!·{ll "::Its""l ~"'ltl'l l·(j·"'·l·!·'<" !'E':-':"-"C 1'('11 F ':'1'J ("-·'I·'(·c·..... £_ v .".£. "-" .1'_' I ).__ • )-......... .;.J .. .< .... t.... i.·... ' _." ..._,I;j" .~. ,_, I ........ ·_.1._,._

anemone:;, J'011Vfi::;1l. ;')nd ma.err) ::.'lq:=)S' ~Hould i:··E.' r9Df-=:'::pnhd only bv
• r '" '_' J. I

"[)11() to!2'nH)it::;.
... '-'-

Tl11::: (l1:.::;r:)lav vlould 1)0 onent.ed tJ)''-1;:tfds me !~enHoi !)ubhc ':lIl(! nor1" , _' _

IleCE?SS;').fllV tO~,l.')rd blOlo'2"lCall~r incIlf'0d in··i1v dU::tl:;, llov,rel,7H it. vol')u1d bt::'
, '-.J'

::clent.lfLc111y:3(XUrate. 111€- -€'io(e, dfort::: ~NOlJ.ld o€' m;:lde to malc€' it
:::t¥t.11et.ically pleasing:,. int~r""stHlg au1 und€' ·stanc!:::ll)!o:::-. rhe ,:,'oa woulo t,<=;.o
!~lve "D00f,i-S- a :;:reatH a.r:·"C)r~(:l;:JtlOn of tI e OH1UtV :'1.1 oj diVers t.v of ,_~u3n<:.'_' I_'... ,;

Island and to dE':-monstrate t UH til-s- St':'DS b€' ng ta :en to pr""sHv0 G1.1.an:= q

w:tt1.1.nl :3t;:J(.€, ::tre eS:3ent1al t.o ret,t.in11l!=! t.tEl.L beautv and dlver:::ltv
~, I I

E>oth this e;{1ubH. :'tnd ch~ n:, turallu:;{()!'1,7 i1bra v would ,,{)rol\:1.blv f1 .!H(:!': v
J I .. I

mt.o tne present libra1"l off of the lounge m the C(>ff!mO!l b li1dln'~: T 1>" i)OOI':'::;

that. t.1"1I:; roo n presently llou:::to-:; '.'I70UW have to i)e nov6.d. T11i::; roo! '1 Vlh)tl.ld

\)t' an id~al !:;.lacE; f(:o . thiO' n:::·tur:t.i !u:;to '~,r (Hsnla.v and libnpr l)e'~al1SE' of t:;... ... / ..

(entral, t·ut u!llmposmg 1()"':,lti('!l I liorrm.tion on n:'1.ture hi~(e:;, i:ollectlOn:3 of

Guana !Et.tural hl:3()!'V Dhot.o:draf.>h:3 and sC1ent.nK public3.t.ion::;. r.:;sultl1'vd iromI .l _... ... '..J

t'€'::::,:,arch on Gmna s ;~\nd could l~e inC1U.ded In t 1is room iVl(litiorolly, it
mav i)E' C:1."[)f.>roc·nate ti;' Coun.'hasE: a slide pro)'<=;%:)r S') t1l3t naturalll1sk,ry talkt:

I ... ...... .I.

i"'ln 'OS' 'ore'::ented to ntiO'reo:::te' ("mc>·:·t,:·;::' - •. 0_' •__'.

1<.>



PhotJ.::·';!r;30hTY·
-' .

Film c)tld develop11lS'
f'hotographyequlpment:

on land
Fl::1Sh ::;et un

underVT;::tter'
extenSl(J!1 tube set
lSrnm len::;

::;econd st.r,)be 'Nitn Y-a(!aptef

pict.ure framing'

glass CCt.SE?S

(ic·r insect 3nd S'le1 collections)

cnenuc:al::;, vlal:3.. collecrmg equlpment
probe::;, pms.. plaque:;
(nuscellaneous)

$2000

1:23(J

:t:240
:t;lr~)50

t600

,t ~ c: f)"
o/".}j.

:: 10(JO

Z'1' '-'C' -·t··....!·· '. ~..'..' f. .'. {..]l' .-..-. '. ·'tl'!· C' 1" 1"1'( .-. '·or· .. ·)e oj ..) ~ 0 E::'\.J.:~ .....~))~ \'...-1. ,:•.:.~I...." I;::. I1 l.. ).:11....•) '.'

'.Aith l)l·oto-tube. camera adaoter.
J,. • _.

and fiber -OT)tiC blfufc3.tin2· l' 'd'ht ::;ourc:e $-:'0001.- '_' '_' -

Zeis:::, whICh rnakE6 onE> of the highe:::J. quarty nuc:ro::;copes av;;uJ;::lb1e. is
dl::;continuins' all It::; ::;tE>feoscor·,ic modd::; a::; of Februarv and their sale::;

'-' j

people have been li1::truded to ::;dl eVE:rythllg f;::lst Therefore. we '1'·1111 be
'1"'1' t·· "'1" .~ ·1 .•- " ( .~.,·I ~t·~ t ')'" t r T·tl "". ",'.y.' ...•-. T.T
,'), } >j J:.-' pUt c 1.:.\.:.e .::t. u.erIlO .~.c'.)p<::, .u.:.<::,(•.:1.0'.JU .. '" \) J!u<::'.:.} ·hl.·1 {.ue ,'),cce.:..:.o! le~. 'IVE>

v·mnt for Gon::;lderat.ly 1Poss t11;3n 1 ::::t pnce. The pnce mdicated ;:Jbov,,-" i!.:; the
!...~ --1"",·1 "!-'" r' . '1(" ( 1·t·(1 h-· 1':' '--. .. ~",'C'C' .,. ,"C" t"t, '" (' . tl''''IIo-11r... <::' .• '.", 1'.115)1 ...f;' ,1!.o ..f;' ..• ,.) L .. '.y.:\ I..""N !<::'ptf;' ,en.<J...ll-... J nee .·1

nucrOt,cope ~Nll1 be a DernE1Hent addlJOn to the Guana ~.cience [.)ro)·ed. It Vll11- ... .

be et;SH hal k bulld ::J deS<:;Ka.tor c::se t.o t)revent GO!Ti):3ion bv the ::;alt ;::1.11'... ,
dunnq 1omi -to&rrn 3tor;::1';!e ""lhen the fIU(:1'O::;()T)e ('annot be re!;!u!\:Jrlv de;::med.

-' 1_. '-' L~ '_'"

Tlli::; would reqUire an ;:vidltional GOJr1e hundred doll;::11'S
Eoat:

~l.l"" ;; 11'11 . ·.",(1 l1 C'" ··,r··~ }. ·-.-~t 1'0' 1"11'-'1' "r- tl1'" t.. ·~ '°1'11'" l'tl,T ··tr,·)!·" TP- y',11r··-·tl'1' n, '.' 1'. Hfj'", '" ....'1:' C .J ..1\..•" .' I II _ ._. 1 C' .' '.' 1 •.11 ..., . . ~I .-v [. .J...... (.... <;,'_.., 1,::,

(;;.'\T111Ch IS nec:e::sarv bOtll for the na.tuf:::tllu:;torv d1::;pl;:1V and f,)1' luanne
, , £"

.';::.s,:;areh 'I U<:;e ol' ;: ,.rl·lH1e!' 'I·T()1]Id b;::. ;:, dp.(11 ];~. t<~I , .. _ . .. ... . .. IV.. _ • _ _ . •. _.. _••.•, ...

7) In ;:vldit.ioil to the six 5lf01E?Ct::; outlined ;01.bove. Vole 'Nlll l)€' ;::nr3ilab1e to



'-I':> n () ,t ~ Tit t-! ,;;pP"-',"":. t-p i rl .1-;yll';'ti -)1- c "1'~i:-1t",(1 <' 1'-"1':' 011- r",~:;i(lp'l('" ;-)'... • {_ _ _ ••' _ .'. __ ." _.. .... • .. • •• _\ '.' .... J. _ ... _ .. __ •• _ .'.... .._ ... .1 .=. _._ _-. __ "'~ .-.. _." -. L

(}1J.;:'n:1.. ~1~lt-1 T -!- ::11~:,\.' t~ "\ '"i1 i~lg t r
:, g~Tle t;31:(~:;::t. the ('·~:~l~~l~.:~:t)r -:-(:"!!eg~ (~1

T')-l-t {)1::; 1" ;~j~:-'l' -'-)l- i ,-1 t.:. , n"'l "76 T'71' t h'" ~'Tl'11ir1o)' t.) 1",;\ -1 ("Y';:I':;l'Ot":ll \'11' :;'>::: ~"1-1
.. .I. -_OJ J. .'.1-.1"- -1- __ . '-') - .4'. .' II ... _ .•'.' •• .=. .... ..... -.' .-. -. _.1 •• _ J. _.' _ •. J. •

·:·~"l()rt€'l~:. a~-H:l ~:~ ~;:iV:. nat. -.r"J.! ~~is~·)r~.T S!i,:,:? ~:;~: ..)'r:.~-::. ::'ll 0-1_.:3._~·:3..

'11.:.'-' '1" 4'U,t',,1 '1"13 '''t::l'T l'-I'~'j U •.-·,·".-d- U r"'··:·T"··-·- i·, '~"',+' "'···-'l·'cd("·j
____I _.4 ..1.0} _ . .1.t •. " ....'."•. .1.1 ;0' •.'':''. _i.1~.1.'_'."·_·."'1 I_·,",J.·_'j:J~.._1i 0.' .... ,_ '\..'...... );=._ .•••

(om':::,lexi~~ . Uni','. (,~ Ctkago Pre:;:;: Cl1i:;lg0
(-~"f'-l '1'·-·+" ()t· C' 1-1'- 1·111·f,~ ..., 1··-tl t""l "l"~""l'TT 'r' tl" 1"- '''1- ··1 .... 'r' th ' • , ..•. , .._.(.h~\-l-' ·j·-I ~. _ '") •. J . .. :0 (.1.1 f... Lv .:\ !o:1... _.~.~1. 11 .:! ....) !" () .-IE:? .;. o. It.•..:. () !4f1 •(h .... .

:latiJ.ra~ Hi~3t.,:,ry F're~:;T::: i'1'3'':.\l ~or~{.
(;:lll f l'pl{1 ,- l(li:)'~ 11' nIP '·;:lit1f·'l1·(:>:::t. v.l-1-!·;:.·I1\· !: ·tOfr'· r,fp T", VO"i,__ • _... .- _ A'):J . '..." .'. _ '" _._ ... _ • __ . ~ J.J. , .... .. -.1." • i.,. .... _..L J,.\..

c: blentz, t' .E., D. V';;.n \7uren, ;:1.11d Iv .E. 1vl3.in. 1990. C)ntrol of feral g( ;3.t::; on
Al<:iai;.r;: Atoll .•B.toll P.es. gel!. 3.~; 7. 1- U.

D()dg~ EE and V.:ti~:my·; IR 1~77. c.xal p')pu.1atlOn:; a 1d gro'i\r1:h pattHs.

resoon:::e::; to :3ed mentauon and turbidn.y a:::soclawci voJitll ciredlI111Q. r.- .~ '....
I....1ar. Re::;. 3:):715-730.

En/·lin., T.L 1~l,3,~,. Tl16' trorica.1 fore3t. can)py' thE? heJ.r~. o~ tiot.ic diverSity.
Pp 12.?)- 2') if;' ~N:l~:,.)n.. E.O. (ed ). ~·iodive{~;ity. ···]ational """c;:).:iefi1y Pre::::::
~N;3shingtor:. .. DC.

F·~t·l··,··~·,T'·'l-t-t., I'I R 1("J ~ S'-'l-"'''''!''l'l-'':' r·,l·:j<-lt·:· f'-)1- 1- ."",,T ·-r1;C.··ll· "1"1;::"~ Dn <,.) _,)~ i".•• .1..:- 0 ....· I..i.... . . ,:11}IJ. l." ....... 1 10 .r-· '_.1 "_I". .... vV.1 ... \...t. 1"..... '."_' .... I.... )},_, ':) I jj.J
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Sheep eradication
Rare t~N~ propagation and soil aflalys's
Marine program:
Microsco e
~ atural hist{)ry library:
Museum:
Other:
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$5,200
3,0 0
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1-'1 000
~J,
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Also reqUired:
use of a whaler sized boat;
occasional transportation to Road Town and oth~r areas;
two round-trip air fares from Florida to Beef Island

one round-tr'D '>if tic1i.et from Corvallis, Oregon to Beef
Island for Bruce Coblentz.

Sti 0nd: $500/month each for (> months "6000
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f<r<l.u:3, F" and R. ,J,.,. Hu%baum. Ph}llo~J0neti(. relationship:3 i3J'nOt'I9 the
s31<lJ'nandH::i.. ()rder Cal.ldat:;1.: a critical ~va l.Iatlon of thE? momrioloqic:;-J,I
'2"1 kle nCE! ,

KreUl:::, F.. L. ,Jarecki, tvUvl. tvliyamoto, S.i'".J. Tanf'i;:l,user, and F"J. Laipis.
Mutational cornpe.nsation V'iittiin double-slE!rKled ribosornai i=:H.~,.


