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ABSTRACT [ }W)
Sea vrdvins are Kunawn, fvevert SW gm%fnﬂ

resywre on Hiwe a,lgmﬁ(powlaﬁms ol (pred VteFS. Wrmj(r(
Hletir graging, ey requlate The abondan e
of alg 4e grwing etluac veefs. I swrexpuiment,

e exganuited e Ansity of thesca vrcdins Diadima

antiflarm Puilippr  amd Tripreustcs ventvicosa on e

fore reef omd o Huae dimsihes velated o H

perwnt caver of Fhe brawn mace algat Lobophera

vareqate. - As cxpected, fou reaf dansees of T

ewntyicosa (uere very lnw, a wow D.ankllarum abondanws

—
T

whem compancd with pae die-off densdup. Hiwewo,
e shll found a frend whow densibia of - Do antillarum

Sarply — decreaped II/UH“V' dupth , while Hue perendt
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M etiwods (Lw)
A mampulations aud measwe munts  were taken

at Distovery Bay famaica, West Indiw. (18°30'N:T7°Z20"W)
from. February 76,1484 Hhrough Mardes, 148 9. The weakher |

remainecl Consisiend for Hue entive sty period, with Hu

mormngs bing warm amd sunny with gererally calm
Wwaders, and breegy affernoons characteriged by choppy
I waters.

URCHIN DISTRIBUTION AND ABUNDANCE
D&nsi#g of Diadema antillavim amd Tripmuskes

Ventvicosa Were made at 0900 on 28 Tebruany, 4 March,
omd 3 Mardn. at Discovery Bay on the West Fore Reef
duwr South of Mooring 1. We counteat D antillarum and

Toventricosq in 10, 1% 10m 5+rip5 at depts of 10,20

—



wnd 30feet. To delermine he densihy of Hu normally
noctural, bentiie D anti larum , special care was taken

10 ook between cored evevices pmd vnderncath lcdﬂes.

LOBOPHORA VARIEGATE. PENSITY ( M:Bricde cnd Gangadharan}l‘l@

Densities of Loveneqatd  were ditarmined by
randomly selecting bsites at depths of 10,20 and 30fet,
Measurenunts of perant tower of L. vaneqatly were
recorded by placing a ﬂn‘ot over Hh substratvm ane
Coumﬁnﬂ e number oquuares nwhich L. varegaip.

Oceurred. The 6 Sites  wWire Hun averaged to detrmine

e Mean perunt cover of L.varieqatn  foreach cupth,
This data was waed in conjunchon with our vveliin

densihy fin dings.




GRAZING EYPERIMENTS
Tor Hu gmjmg Mmampulahons we constructed

“O-Sreter tages of quarter inch wire mesh . ( Dimensions,
0.5 m* 05m¥ 0.5m ). Tht dimensions were drosen
because of previous experiments indicating i D anhillarum
n ’)\)f(‘/\}\\‘\ 'Foraﬂing of aproximadely 0.5-1.0m * (Car penaar, 118¢)
o , S
{’Wﬂ . Theae cages were ceured tothe Sandy  Substratke
in 70 feetof waterin Hu Blue Hole of Dfswvr:rj Bay
by tttaching them to concrcte blocks.
The Lovaneqatly waed in our experiment was
Collectec. on+Hae vubble fromtie West Fore Leef at
Mﬁorl'ng One at a cepth of 30feet, Ml coral fm@mcmﬁ

With L vaneqat)  were br’ouﬂn% to T \abb whire

.



Sketdes wepe dirawn 1o document theamount and

Location of L. vaneqatly as well as any previous herbiveny.
Also, all othur macro odﬁw; wus removed by Sdapo‘nﬁ.
with o vagor bleee. Thiu was o ensure tha t the

Sea wreins would be graging only on the desired
Macealgaf. We Hn tugged the corul fmﬁymm‘f
with the Cage nmumber amd, date. Care was taken

o equatize the anmount of L.vanegata  amony

C&@CS as well o hS'MMLa,mLF% Hu amount of

We determined -t amount
L varieaatt,  thvough out all 8 Frials. of grcing ycomparng the

number of bitdmarks before we plagd Hae |. \MULE}QM in Hw enclosures and afterit had béen

leftinthe cages for \2Zusirs. we défined 1 bike mark as being amggcd edgt approvimatly lem ?ong_

D antillarwm amd T ventvicosa for Hu cage

experiments were collectee daily (3/1-3/5) from He

West Rack Reef at aPPrv‘%imakh/ 1430, The

-0 -



P

D antillawm were found in creviees in theoral heads,

AL
while T, vendricosa were found in the Thalassioe testydinom
beds approvimaiely 25 Meters from e veef crest.

M 130 on [ Marda wre=petd- Using SCUBA,

we placed e tugged L vanegatQd in the anterof

each of tha 8&&5&3‘ Next, we introduced o D.ant arym
per tage o enclosires 1 through 4 omd one T. yventricwss

por cage to enclosures S through 8. We retvrncel at

06:30 e foHowiwﬁ morvw'nﬁ to collect the L,varneﬁa% ,

At the sawme time, we placed thw L. variegatls for Hu
daytime eyperiment inthu cages. This sduduke of
removal and veplawment of L. van%am was chosen

{0 winmde with the sunvise awd sunset in oroer to
- N~



¢stablish any noctumal or divmal graging petens.

D antillarwm gud T. venbricosa were replacd
ot 11230 aftor Hue tompiction of 1 night/day ayele,
(24howrs). We Hun placd the sea vrdwin frona eack
Lage Tnamarked bag and bmuﬁwr T ot lach to
record Hu wiight of each indiviawel. After His, Hhey
weve vetumed o Huir Yespechve habitats.

On +he Second day of The eyperiment ()2 at 17:30),
We naooli fud i petiads 1o ensure nwore aceurale
quantifiable resuth. Fivet, we mirodiced 3 ungrased

blaces of 12 centimeter long T. Yestudi pum into

eadch endosure by using & clothes pin anc anchocing

INteduction ¢FHu T desta dyum
it by fhe Sandy Swbsirate. ,  was inknded

—\2 -



1o be aeontnl 4o ensure that both D.antillayum and

Tvenhicosq Wwere grating. and. also to detrmine if

Hurewas a dwiw prefuene between T, festwdinum |

e |y ar\e@a Scaomty We introduceel 2. incividuals

of -t same specs into eacbiuudﬂ. Than cnsured |
an amount of razing Hat we oald
dceurately guantify. 0 -Hurthan i two modifications,

we followed e same proctdacres and Schedubio forHie

introduction amd removal of D. anbillarwm, T, ventricosa,

L. vanegoHy , and T, tcstudion.
U pon Hue eompletion oFthe & -trinls, Layces
Wi et Wiooks were delicadely renoved and safcly

stored for fucture wPerufyu;WLmh vh by Darttothn Biology FSP Stu den's
~13 -
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Discussion (Lw+AD)
Our reswlt ingicake Hiat e o{ems{h/ of D antillaum

Aecreases with dupth while Hu densily of L varieqata

Increases with depth.  The inverse relationship bctwen
L. Vanegata amd D ankillarwm over depth ageees

With pre die-off studus. This tontinuwing  oppositc
pattern yuggests that D. anbllorwm @m?)inﬁ pressvire
May have offccled the Lovanegata  distribution on
Hue West Fore Reet. We found +ae daily 3m6mﬁ affect

of D.antillavum dramatically decreases with incmumj

dlepth, especiolly between 20 awd 30 feet, However, +Hut
grazing racks were exiremely small

Wiun Comparing our low D. antillavune gnsihis

Wwith previous densities before and 3on after e cie-off,

o



WC tan conclude. e D.antillaram pepulation W)
devestated. by Hhe die-off, but may new be starting

o Slowly recolonigt Hu fore reefe The long fum < ffects
of e vecuwd D ant larim Pogmlaﬁ‘on and —tu
possihle ‘”.ﬂ“[ Inneade, will dipend on e abilihy of

D antillarum o reestablish 1tsclf on the fore reef:

Dufl‘ng ourﬂmgmj experinunts , e founed. that

D antillawm did grage on Lovaneqata and did so in
T expectel nocturnal patiem, however, e obscived
graging oceurved tn ¥mall Qowmh‘ hes. Thus ﬁndi‘mj,
Obscrveo( v/ de. Ruytor van StevencK ol Breim anin
1987, predicted that L vaneqatd . was velativdy

5 _
m:su/fcep-mb le to graging due to the presence of
- 22 —



Se condans metabolikes dnd wytain m/orplwlogi‘caJ |

Characteristics such an atick leathery form. Thet
&amr@ act. as ou{%me, nechanisms 1o auam Ctﬂcu‘n st ‘
herbivory. There fore c-onsldxn‘mj e wo Pmou‘ng%
twill take Wigh dinsihes of D anbilarim foimpact |

The _L.varle@cd—a Po_pwlaﬁ‘on,"m, not vntil D. antiflanum
s T e,
reachud pre olie-off Status will 1ts Véﬁula‘hr\/ role In
( ; V7
Do s . Coa vnt/Ptry 2y 2 ")-"’ add
algnt densihy resumel Ao obonce o) Jebptina ot
Vi & st LS iiietaoty Pl i uegy s SV -1
— //) N < )‘\,/\ Ay ¢ PVAS ‘

Al'ﬂxwujh T ventvicosa 9/& ot as impertant o—
Ve

6"“567/5“ e fore veef, as speculated by the "/
low abundances, W owr cage experimunts

appeared to be heavier grasers on both L. vaneqata

and T, destudinum. TThe leavier graging may be
—23 - )



explained by wo behaviors not associated with
RutMg‘ T ventriwsa Stemed Move. achive amd-Hu fore
may have enwunduree e fovd ema Mare FrCcDMm%«/
than D. antillarim . Seesndly, T. ventvicosa axhib[fa

A
Covavmg behavior wlwre Jy{y WAL olbris ek o T

Jestindinawm bladew om el (C,V_A_L_@tgrgm Leartd 11N a
hypo-‘rhesiﬁcd atempt 1o beeona nwre cryptic or

less suceeptable +o “witraviolet lvght.  Therefare,

Wwe cannot be sure Hhat rentoved T Hes budintim or

L varieqgata was actually ingested , but reguardless
of te purpuse, T Hestied ipum ov L[&ﬂgﬂn IS buﬂﬂ

rerwoved frim e subshatym.

IH To 1Shds -
Mibough T W I’ Hu pre fured food

2



of both T ventricosa an o Do antillariom (Ogden, 1976),
i owr operiments, we found, that poeth specis
grmaot most heawily on L v-om&gg_;t@ CThwa Fmamq

May be ex pland b\/ the presentation of T, Jes +indi nium

as well ap Hu W@Mf encounter rate of Lo ‘_\/a,nﬁgm-m‘

The T kstindinunm wao presended on tlothus pins where

e ol of wod Sepaaded i substrate from Hue

evpostel T Acstudiam blade. T may have effectively

delcrredd graging ducto the presumed absenc ot edible
matorinl Ontieotiur hand, L. vanegatt  wo
presancted on o low%y;‘nﬁ natural subshabe whid
hfta\:] ot 'Fao,‘ll,*w-cd. ua ﬂ’)vcsﬁﬂ&ﬁw amd ventual

ngestion of Hu L. varragwrlas_ Thurefore, P cuiffewen w



behween Hu presentation of Hie two frad itemo

May Newe mtroauced anartificial prefunae. Forthemore,
The oo on whichtiw Lyvaegakly W oo presended

Was puLch grﬁcdtr Mot aece 1h which, e T, testuds num
was presented. Tharefore, Thu evicounter et rake

may have heen m\gw for L-variegata ~thanT.

Yestudinum . Agam, it s ?ossible Haat HUS diffiunce

May have cauned Hie greater graging on L variegatt .
Winle e metiods we waed wore adeguate,
improvenents conld he nuade o UL
O.ccurney, veproauc. Chly and validiky of our
F\‘Mm@s. The most crucial aspect  16-Huo Study,

Yet-Hu most difrodt Yo guantitatively determine,
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wasHe amoont of herbivony on-tic L_.van%ma ‘

WOW A maore accade assessmunt conld be made in |

S ways. Frst, plstographic doumentation pefore

od afdor (Platema/d n Fu endoswres wosud o allow

recs«e .
,p \ Vurba‘vzwy eveluahons .

for gurck and,
Sewndlﬁ, e Sampleof L vane gaio coulel remain
in Y enclosure Bor & perfod of 45 days , while
mammnm‘ng e same 24 howr Schedude o f W"{jmj
the sea vrehins, Inthia way, cummmlahve herbivony
wold allow for alarge enongh dafference  between
bl and froed perant  Qver of L. Lf_&ﬂgﬁ&
That photographo conted e ovorloyed o e

e of L vane gatp, . renuved P He Substrate
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acaradely nuasured.

The et phowe of s Study requires Haat
Huse manipulations be conducked sntice Fore ke
with, T ventricese. Collected from Hue badcreef and

D antiflavivm  Collecled frvm Hee f%)rr reeff The

emdosires siaulelall have ahard hoHom, sothat
OISO Lolonuging e vnder bying subshate s

not nterfae. Wit normal  pehavior of the sea
Vrthing. AMso, e sca irevino Sl ol be all aveo

& period of acdimitisation before eyperimentation
begins( 4-shours). I g Stucy, wealso recomnund
That achwiv pref ercine beiwee Yie Lmmanuy

6CCurring fore reef Otlﬁn: “such an Haliouda , Dictyota
— LB —



el Lohsphora oo stueied an wall, ds -t sHur
fuchors eamimed I our ex periment. Hnally,

W recommuend. That all §a vreinS bedivided

it weight classes sothat data about differencs
ih pm&mm with weight aiel Tn Hu amo und
Consumed with welght may be evamined.

Possibilcties for future Stdads  1n dude

nvestigating why L. V_@@g&‘m is ot loun d on
Fe back reef. 16 do -, wL-Va_rg,%wdn Lonlel be
Transplanted onts tiw bacle reef, eonotsee otat
veatis— )8 ib graged fo exclusion by T ventvicosy
or otlr veef Wecbivores or s it phusislogieally

unatle o sunive intine back ree F €nvironment ! L09 ically,
s Lq — \



Tventriwsa  coull be Moved fo pean on He fore
reef with all othur St vreing removed | w i only

D anhlNarum present; and pwith all sea vrvins

present. [n i way, Hwe inderacions, Hu phwsical
tmtations amd e natural occurances of e
influntind ree rogers may e better

Un derstypel .
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