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ABSTRACT 

This study is an a\ltGcolo~ical sUl'vey investig.ltin...: t:1": T";1'l.t i ons'1\9 

catalozued to loc~te srn~ces o~ foo~ it~1S ani to d8tei~ine pOHsi01e 

'l ~l·;r o':!cl.lJies a niche 
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T" r'll . 
., • "",.J_ ..; • or one :=;~:ecic::; :1\ +,h 

DD.SC:/lJ.;J.,s :.' ('UJ.iW.:3 i:·; <:'. 

·ost 

with a s~ecific coral. (Stovenscn 1963). 

roef r:::n'gin (.fiGns 196~) 1'~.t181' t·.l~'n on~.L rcof n.e.t. :~ll ':.:ollccti.m~: for 



Fi:;ure 'l.::;r:;:/::.l Ll.'> .'l.l'tJ..:'.nU:3 (Limncw:; ) 
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Beach , Gua !l , ~·Bri.J.nCi. Island,'. 

All spocim.ens HAl'O "JC\ken in 'n.ter from 0 • .5 f' . to 1.:: Y!. d-::ep 1\sin; 

snorkel equi)Y10il'~ . a 5 nun. rJ8s11 di~')net, r'.:1<l 'l [,1 - r t. ~c b.J.c~~et 1n an inner

tube . The :';otho,l ':)r';1?10Yvd H?j,S to lift t'le c ' nllu.!1 C 1t~.l inin,:; t:1<3 fish int 

fall or jLUlIP out. A seP,9-ra te bottle 'liaS used f or t.:1e or:;anism::; from each 

cord,11ulll. P])lstic strings of tvTO colors \Vere tied to de)o)ul;:lted c01'.::.118.. 

1';,0:::;::; cor-lllCi. 1'l'ere recovered later for repopulation studies. Var:i.ous 

Cr)I'l'..Jin:..". cion:: of knots distinguished one marker from anoti1')i:'. =~an;;a ;~;arks 

on t:1e bo:c.c ;.1 :):":'ovided the neces sary aids to navi.;o. t io') in :';'C:C ~N,?r~r. 

;'~ c:!Dll :JiJl:'ing baUl.l1ce "vas used to 'Vleigh each corc:.lli)::,' ai't'3r the 

spec::'mens 1'1;~rc collected from it. Ti)0 i~'0ight of the corJ.lln'!'n in :30 .. :l~ter 

subtracted from the lieig11t in .:1ir yields tIle dis~Jl:'.ce:l(:) ;1t in Zl'o.ms. Vas 

.n;;ure is ·5.ivic.xl O} t'iO :> . .::cil'ic ';l'-,vit;;.r of seo. '.r:.'t,e::' C:.bout 1.03 r:/rrJ..) 

to give t:10 volume; of t,'L c(Jj~Jlum i~l1'Tlil}.iliters. 

Ji:xaminatioJ1 of t:'l'? ~ut cvilt,):lts ,·FlU ~,Ji18 in 3. Petri ·:1ish ~'Jith c.1e 

'..ottom ma.rked off in 1 CDl. squa.res. The lJ:"'C38:1C·3 of a piece of al;;a or an 

Bach or':D.nism Ha~ counted only once P,)'L' ..;quare. ~;18 nu.100r of.' counts fot' 

each, rJivirJo!:l b~" G:1:::: tO~.'J.l counts 101'0. 1
,). 01' tiE~ ol'~anLm.; '::'ound. in that 

T:1is me t.ho·1. 0: cOlll1tin:; ;;ut contents cl.08S Y'ir)t ..:;:i.v,} .~ t:C1l8 me;'tsul'ement 

of tile bion'lss (Jones ~':1(lSis). Speci.fj.cJ.l~r, t'x; count of onG for a single 



:3 

small eope].)od in t.he 1 em . square ca.rries t:18 S',:;j8 ;;t,atisticaJ. ;rci~'l1~ as 0. 

cluYrl~) of Snt81'Oln02'pha t~13.t almost :':'ills t:18 square. Ano'i:.:'lO.:i:' ::.\ossit.:_lity 

A. Behavi or 

Ti18 fo.ct that Daseyllus a.rna.nus is associated \.J i. ::':l .~cro )ora is 

an observation of behavior. The aJ1:l.lysis of data in the OG J181.' section::.> of 

t:Li.s pap2l' i:;; an attempt to discover reasons "lhy m.tura.l J C1.8Ctio11 .IO lrl. 

favor this behavior. 

Food i to'ns are found onl~" on the dead. jar-i', s of t)l£" (~0·' . 1 :j:H:~Y'e 

algae is gro:n:l::> It is an interesting .?oint thJ. t Dasc?1.1us cL'uanus \'las 

r:~.rely col18ct.oJ from a cor'3.llum th:lt T,Jas less'~h;ln 70,~ alive. OVer half 

(27 out of 56 ) of the cor·.lla 80113ctcc1 :rere 8stim:'1.ted to be at least 90~~ 

dead cor.llurn. 

:'3ny .:2. aruanus 3.)}8al' to be assoc i ·1. tcd ,Jie:l a single cOl'alhull 

of :~cl'o .. or . ,[nen a si·]im~er approac;les t.h,:::il' a1'8a t'10 :~iS{l sH:.n into the 

brandIes of t.l'; cox'al. ~(li.s habit mD.kes col1ccti" ., " i t:1is ;:., ccies Gasy , 

<lS tllO .~ish ,:n.1J. not le::1,ve t.he cor:.:]'l urn. eVp.::l ;;'J!i211 '~ ~H) <:or' J. lum i'3 mov,,,cl 

into .:l. net or ;.1. !.)le.stic bag. 

T1l0re a))ears~o be less of tllis behavior as tho fish reach a 

size of abont 50 nnl. in st2.n0.arCl l8ngtb. 1':1O)S8 l?::·i':o:~r fish HEl oft._1n 



the area Hhol'e /\.cro·;)ora almost covers tile bottom. The 1:.l'G8 fish 3(:;("":n 

some Gil-leG possible; to II S:100 11 even a l.'11'(;e DaGcyllu3 into a cOj'allum. 

Hepl'od.uccive behavior Has not obserV<'~d. HOHever, eii"Shteen of thE 

eighty viscera e::a"l~.ncc.i conb.:Lned eggs. Collected du.r:u1G; lii:cch 1nJ .. \)rH I 

the ri~)c f'i';h r:::.nged from 27 mm. to 47 n·'l. in scandard. lC:L:t'l. 

B. Horpholo~y of the Intestinal Tract, Dentition, and Gill HrJ.lwrs 

Horpholozy of the digestive tr2.ct often glVG~) 5Wl(> '~n ·.ic·'ltion of 

a fis:1GS I abilj.ty to usc v2.1'iou:3 types of foods. Canine or cone -sna::'ied tee: 

omd a SilOl't Lltes ~ille a;:'e indica'cive of ,l carnivorous a.nimal. Cuspid 01' 

incisor-lik3 teoch and a long intestine al'e YtlO1'3 suited to :1c:c"bivores. .\, 

ph2.I"Jngeal mill and/or a gizzard type stom2.cn uo ,lc.~. b3 c;·~.:.l2cted in a fisi1 t 

normally gj.':''.nds ha:cd mil terial fro;n the :mbstr? tum (Jones Thesis). 

The intestine (Fig. J) is located alrtlOst entirely on tile l'ight 

side of the body cavit;.' against the body Hall. 1':le ~j~o:'13.ch is on t;l03 left 

side and may be partially c once,:J.led undo::' ::'h(' 10'00:3 of~h3 liver. 

In the folloHing discussions the fisn are ~ivide~ into three 

groups. The terr:l "juvenile" is used :Cal' fi;;)} .r:' ~;h s ta.l"1cb.;:'d }:,;nst.ils from 

8 rrlll!. to 16 EM. "Adult" refers to t,: ... 8 ::;roup l'.::.nzin.::; i'j:'om 17 mL:. to 48 mY't. 

and "la.r~e auul til i.3 a fi:-;;Il 1 3. r'cer th:.1n I.j{) :~!,:. 

EeaSU.l'CFlcnts of inc,:?st:'Lnos uerJ 1l19,de on tH(::lve s,)ecil:1ens of 

D '11'11"111..18 "'lrl'~l'>1-' l'11 ,,:zo rl',)Y1 a .,,.-,, ·"0 J'81··'····1 _. to .::..l. ... Ie G.' 5 ;:;.1. ..... 1 __ / lU,l.e U 'j' Ii.!.: •• 1':18 irrcestine mea~hu'eUlents 
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c'u'ni v()ro' 1.S j1.l.voni 1e group (see Fit;. 13) avera~()d. O!11 :,.1)0') t half t!i~! 

6 and 7) are all cons-shaped and 

the V;].~,·i.o'..,-S incLwj' 20':. brush-lil-;:e teet:, of Lk h8r' ~ 101'0 \S aC:J.nthurids 

(Jone:.;; Tnesls). 

A.ca nt:1Ul"idD.8 Juvenile D. 
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diet for tho juvenjJ.cs and an omnivorous diet for tile adults. 

c. Analy~is of )Jigestj. ve Tract Contents 

Ident.ification of foor ~. Hems from the zut of 22. ~~ i"lr-:lps to 

c1.eterllino tilG rol'ltionsnip 1)8t;'18en the fiSt} and th(~ cor;"l. If the [-3:1.;::e 

specimens are found both 'j)) tile fish and. on til'~ cor:ll it Hli~ht be assumed 

may 1'o.;:'l(;:t ':OClJ )l'nfcr'?nce or availability fm' the va.:cious !.liZ8E; of the 

The but cont ~ nts of' eighty 12. a1'uanus vlere eX2.!nined. The stand-,l 

lcn,;:;ths of ~:1e fit::} _ ''''.n.:;ed ::1'0::1 e !mn. to 56 mm. Th(-') results Here expressed 

Fourteen food o1'Canisms vlere found in tho fLh. Table I gives 

J,r18 IJ8.::'cent of OCCUl'rcmce for each o·('~anism. Table II, o9.sed on actual 

counts, ~ives the aV)Y" l s:;e .:)(-:l'cont':lges of each orGanism in t!l~~ ;.:;ut of the 

examined (80). 

, . 
Gn·'·ll..n') .. lt ;): :':'.~ -.'].1 u:; 

aru.:.nus ~. 

~' 1 ~. 1 '1 \ . , I • T11fJ 



Cope:-;ods 961 For3."dnifera ?) -1 . , .) ,J 

Ent 8 r omor·oha. 791 Schacelario. 2L~1 , 

70~ 13~ Boodl ea Br;:,;:oDsis 
Hyperiid amphipods 62~ CladoEhora 13% -/Q 

Hypn~ 53% Calot~rix 10% 
Sp;:,;:ridea 1+4~ Schizot'1r.ix 4~ 
Annelid 15~ L;rnf;b;:,;:a 11 (less than) ~ I 

Table I List of food oJ'ganisms J,nc: t ;Eir freqyc·:mcy of 
occurr<~!lce j,n the 80 D. aruanus sa.11)led. - . 

Co _ c)ods 3ut Ann ·lid 2-;b 0 ) 

Entoromo:cpha " O~,1 Foraminifera 1~ -' I,) 

BoodJ.ea 11 ~ Bryopsis 1 c<f , 10 

Hy~)eriid al1,?hi _' ods 7% Sphace1aria 1~ , 
Itf ,nea 1,1-'0 Schizothrix 14 (less than) I ;J 
Galothrix 3d I;;v1gb;:,;:a 1% (less than) I;) 

,Sn;:,;:ridea 31 

Table II Aver'l. Je percentages of various orGanisms found 
in the e;ut of the ~. aruanus specimens sampled. 
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Alga 

Cladophora 
Dictyota 
Spyridea 
Enteromorpha • 
Padina 
Calothrix 

• 

• 
• 

Acanthophoa 
Neomeris 71 • 

Polysiphona 
Gracilaria • 
Halimeda 
Boodlea • 

• 
o 

• 
o 

• 

• 

Pocockiella 
HyPnea 
'3phacelaria 
Bryopsis 
Laurencia 
Sargassu..!!! 

• • 
o 

o 

• • • 
• • 
• • 

• 
• 

• • • 
• o 

• • • 
• • • 
• • • 
• • 
• • o 

• • 
o o o 

No. of Cora11a 
with Alga Present 

• 

• 

• 

• 
• • 

o 

• 
• 

• 
• • 

• 

.9. 
• 5 • 
• 4 0 

o 4 • 
o 3 
o 3 0 

• 3 • 
• 3 0 

• 3 • 
• 2 • 
• 2 • 
.2. 
. 2 . 
• 2 • 
. 2 . 
• 1 • 
• 1 • 
• 1 • 

• 
• 
o • 
• 

o • • 
• 
• 

• • • 
• • 

• • • 
• • 
o • • 
• • • 
• • 

• • 

• 
• • 

• • • 

• • 
o • 

• • 

• • • 
• 
• • 

• • 
o 

o • 

• • 
• o 

• 
o • 
• o 

• • 
• o 

• 

Relative j~bundance 
JO_llinant'~ Common""" Present ,;" 

• 1 
• 2 • 

o 

o o • o 

• 2 
• 

o 

o 

• • 1 • o 

• • 1 
• • • • 
• • • 

• 0 
o 

• • • • 
• • 
• o 0 • o 

• 4- • 

• 2 • 

• 
• • 

• • • 
• • 

• • • 
• 

• 
• • 0 • 
• • • • 

• 
• • • o 

o 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• /.j. 

• 3 
• 2 
• 4-

1 

• 2 
• 3 
• 3 
o 3 
• 1 
• 1 
• 1 
• 1 
• 2 
• 2 
• 1 
• 1 
• 1 

Table III .3urvey of algae growinG on ten coralla of Acro"Oora 
HeT":;: (,:,) "llJprox:i.ma tely 50~~ of -:e J. \..~ i.n:: t ::> of ., J 1 Hm l!ove:C'ed by tile ~\l Ga 

(**) i\,p~)r()xi!1laL'J.y ~O;1 of J e'~,~l lart:.> o_~ J.b"; 'o\,l)l'ed bJ tho a::. c;Cl 
C:· t, ,;.) Al..;a id.en ;~ i .fied on t 3 cOr' lllum 

Organism 

Portunidae • 
Xanthidae 
Cope pods 
Foraminifera • 
Hermit crabs 
Holothuria • • 
Caridean shrimp 

• • 

Sponge •• 

• 

• 
• 

lliombus ••• 
Mollusk egG CHses 
Cypraea moneta • 
}L1.jidae • 
AJ.phdcJ.g.e 
Hyperid ampl1i~)o , 1<.> 

Bullidae 
Annelid 

• • 
• 

• • 
o 

• • 

o 

• • 

No. of Coralla 
vrith Or(;anism 
Present 

.9. 

.9. 
• 7 • 
.7. 
.5. 
.5. 
.4-. 
• 2 • 
• 2 • ,., 
• t.-

o 2 • 

• 1 
• 1 
• 1 
• 1 
o 1 

• 

• 
• • • 

• 
• 

• 
• 

• o 

• 
o • 

• 
o 

• • • • • 
• • o 

• 

• • • o 

• 

o 

o 

• 

• 
• 

o 

Total No. :;ount ed or 
Relative Abundance 
Vlhere not Counted 

• 
• 
• 

o 

• 

o 46 
13 

• present 
o present 
• 24-
• 11 
• 20 
• COI"2l!On 

Ly • 
• common 

5 
4-
3 

• present 
• 2 

(diffel'ent fr~.)j:l anneli 
in Dascyllus foods.} 

Table IV Li st of invertebrJtes collected from t en co:rallJ. of Acropora 
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aruan1J.S I,ns !lever seen in tile ",rea no3.1' the beach Hlk1.'8 -C;le~;e algJ.'':; groH in 

abundance. 

i:nt,2J'OllY(,:JDa aud Booci.lea often float out over th8 reef .fLtt H'lero 

3nteroi 10:£' )110. ,'Jere observod 5 ,::m6. 12 i·I:1rcfl and :::, 17, and. 20 June. Cnly 

in(J.i.lh~u (1.:; , l' _l'i , ',j"~ in s·c.-).nd:.u,d len[:;th frol:l 22 'rIFf]. to 1~-5 mnl., cont",ined an 

o? 

i,1 n'Lne of t'l.O ten colJ.cctions. Foraminifera ;J,n';, CO)"- -)Od~3 uere ,recent 1n 

u ~"l '.' ' r. }"I.:.'"l • 
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~ L . I. 

, ., 
OOi.I~(); .• 

l 

0'] '" of 
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11" 1' 8 of Fish 

,;1.Jc'!11us a1'U2. n 1..18 

Abud'ef dllf 1 el.wozona 
AVo::;onidae 
Jcar:l.dae 
~~l ,::o eric!' G 

I'iu',yneJ.ox .ilol1. ~ 
J cor'(xHm()L'~:f; k ,11 c." ;i 
Lut j 3.ni';.J. '" 
~ C'l ' y]_ -}.d'le 

:1hinGc:J.nthltS J.cuJ 0''1. ~11S 

J~ ... 'c~r 1 .'1.::: '1 X"UCl.! 

Abudefduf lr!'.1.cO Z ,)na 

A~)oGon:i.c1::>.e 
Elootr}.cb.e 
SC:J.l'i0.?e 
Gobi idae 
Phryne],c,x )'ii,,':J ,'l[; 

L!.':.::;.'i':l ~.e 

ACC'.n t: :1.1:".':1.'1 c: 
C :'L:"l ;_~ ~ .'''~ ".;:'~ -'-, ~lJ.>:~. e 
:'lur,?enidae 
.scOl'rnenoi:-les ].eel J or/ ';i 
~L~~:;as 1~ ~_:')i~t~=:;s b:J;noe11~' : i s 
SJTlZlut:yi.da8 

: . .; "II! 

• 

1 st D21)()l)u1a ~ion 2nd DC;')(n 'ub.t. i on 

• • • • • • 

.... 'r .. ·1, , ~" , , 
.----

let. . " l , .: . ;~ ' -

lA8 
1',,'1 

" I , 
T 

8 
6 
I, 
" 
~ 

1 
1 
1 
1 

• 1 
• 1 

. _-_._._--_._---_._ ._---------
Ta~le VI 
c lrs :) 

FiJ~ 1 8:3 foun'; .£. l::'U/U,LtS in l ' . ) . .' .) .1 



Standard 
Lene;th of 
[i"L:3n 

67mm 

~5mm 

Food 
C1' .;·1.niY·8s 

Bryo'x;is 
For .'::·l.ni£'era 
try- ~ ','ii .~. ::::::,ili)o ;.s 

Entcro'lOl'nha 

C:J.lo c;1~'ix 
:JD;rridea 
~11tGrO!!lor·;·)!lCt 

Cop )0.:i.8 

Table VII Organisms p:c-.:sent in the C:.iC8stive 
tracts of :Lour Abud.efduf 13l.1.cozcna. 
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.~or lxccr ::'()C ()vc-c·y. This HS. '.3 :lono in o~o;.:;.or to ocJt::d.n data on the rate 

J.i1d co;, ;08i Lion of I'l~:-' o)ula tion. ;)ine cOT:lJ.la ,·rere r:~c overed. an;:,. sover2..l 

i 11 Table IX and '{1'e listed by order of tho (l.o'.tes of ::'.1:":-;1' L1.~;t l..'ec,)Vo:-y. 

In the first de[.!o)ule. t:i.011 a tot"!.l 00: 56 fj.shO::l \mr,:; celle ted. 

D. al'u~).nus CO',ill'l'ised 68;~ of the total (,rable V). r~w l)l'O)Ol'tions 0; ':~;1e 

of tile c):'1til'(J colJ "ction (Tablo VI). The r~covory of C'} ,;:.. ;01': .110. (Tc:tbl.? 

yielded a total of "'~2 fiG:1. Recovery dates variod Ire 2 to 7L~ d'lYf:> after 

t'18,"irst depo:I.Jl11o.Gion ~'Tith an J.verJ.~-! of 36 d'lls (Table 11.). In t'le fir~:;-\ 

r,:covery col180 i:iom, 2. aruanus aver:czed only 36;:; of the )O~r)llJ.~, tion. 

Hemb(~rs of t;le fc:'~,L'ics Apogonidae an~; Zleotrid-3.e CrabJ.e V) l'lera found to 

i2ake up a lal'~e:(' ~,)ilrt (14~0) of the )o:,)ula tiO:1 ·/;O,:.i1 they dic.:
' 

in '(.}12 originaJ 

co]'1ectiolls . Only five of t;1C ten fO.r,liJ:i.cS collocted 'del'':; ")~':;:jent in both 

collections . 

The avera!::G stand.a:cd. J.cngt:l of 12. aruanu,s in tiw firs t depopul::, tj 

9 mm . Tid.s averase inclu.ded. th~'ee cOX':J.11a th1 t contcin(Ll no D3.scyllus 

when they ,Jere .,'ecovered. 

Three cOl'::'.J.la, (C, 2, and F) Hero recovareJ :J. s8cc.m~3. time ~md. 

tt-1O of t;18se (i.~ and F) Here locatec~ a t'1ird t.L~e (rJ.ble IX). The irr,:..,;ulal 
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Several observations may be pertinent for SOllk' o:.~ th~~ Gollcctiom 

CoralluFl :1. ]e:1 a flora of Pad.ina, Boodlea, Gracil :."i'l, S~)yridea and 

Acanthophora in the 33 days bebre8n col18~~tL .. ,(J::';. .\ l'.l"[';('; v~L'lety of Ll'!,)l i 

crabs, crJ.bs, 'md shrimp noveo. inti,,) C(JY'c'.llu:'J] . PaC.ina, ;3·,)llcwel:'l.:t ia 'Ulcl a 

til10 0 n t 1. nirst collection 49 d.ays ·previously. 

Bet.'rcen collections on D a l,?,l"e;e (1.5 'n.) Sar,:;aSS1.1.pl gret-l about 

during tho -ocond visit. 

IV. DI:3Cl.JSSIOrr 

The follo:'Tin:; are cc'nn1snts on cne :)ossibJc ·'le~:m:i .. ll,· ( ~)o. :''': of t)O l'C'SUlt 

It ap)e':'l'3 ;;il~'. t bascyllus aru.::..nus is not nGccss3.l'ily (Jc:~)enden t. on 

Acropora Qrbuscula Cor its Lood. ,'13 C:1i ~f QJ,;.:::.l food.s do not [;1'0':1 on t;18 

cor:1.11um. 1';1:) impOl"t'lnt invertebr~ltc food iL:Y1s a ;pecL.' to be present in tl-

hy[)othesizecl th.J. t Ca sc;,rllus ar·J.,J.nus has a cal"l1i VOl'O :I.S 8vol. u 'c.ion1X';;r 



hO;:'ita;e but hQS c:F1D;;ec1. no~'l to J.n 0li1niV01'oUS die'c dl).ri.,:; iLS n '1 !..cl t. 

aru::mus h :·.tc:lin:; into pJ.anktonic LU'V2 .• Lw :fish fe()(} 0:1 'C; 18 plen t.i ful 

zoo)lankcon of the oJ)en C';U" c.'\d.n,~ t:1.:Jir larvaI.ext.stance. rhe mota110r pi.os j 

into reef c1vrellint; ,Pish finds tile juveniles \'li th D. 6iminishcc:. ::;u)l)ly of 

is 8.vailable on t. :1(:; :cc;ef'. As tb'3 ;:':i.S~·l gl'OHS I trle int8s cine, .;rolc~u3.lly 

becomes longer :)l".D.blinZ tn.s fL;Q to use tile 2.1gae. T~le ability of.J2. ~ 

to become omnivorou3 as an adult is ;Jrobably a large c:ontribut:i..ng fdctar 

in the success of tae s?8cies. 

T:le smaller avcm .. e;e st.::,n(k!.~·':]. lenct:1 of ]2. aruanus in the :ce)()~)l1.l2. 'ling 

group of de~)())ul ,t "'. cor~'.lla 3e0m3 +.0 in<ic~,te :.;l:l1; the c1,~lults of the 

species a:co not i. lClily:d to \nizra.te to unoccu~)ip.6. cor~llJ.~' .• 

Gause I S Principle th:J. t fino tHO sp2cies can exi:3t in th8 "ame ecological 

and Abudefdui' l .ol lcozona . The study ot t:j,~ ecologj.cal f-,~.ctars Sef)al'J. ting 
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