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(ABSTRACT |

.

This stud y describes foh intevactions at c/c’am}gq
stations.  We 2xamined tnvitation poses by host species,
prefevences éy cleaners toward the hosfs, lenglh of Hme
;;pc’//nz 57 '7@7(3 /505% n 1he 57[4%*/5/0/4 ) resppnse W t//LS %wawkwg_g J
and  Damselbish  mtevackions.  We é,v/afwé’/ that pre Frred
}205/5 woiu /é/ 5)9@#79{ /855 7[1%7(/ /)05/}7* 0//75/ o /// reces ;L/g
L‘/ezfm}n7 ﬁr a longer 'f/m(/ cm/ ,{57 0y E- z:/c*wﬁe//&

We o?/ﬁb é//f/)@&/’ef(j ‘f%?a‘?é '//;/n@ 5/9@/477& m[ 57{47/7&m M/[/m/o/
chl/f7 /9(7 5/"98&/25‘ /% ﬂerms ﬂ/ /7[5 /"T/Sé‘ {D /Q/’Z%ZYZH?M; W&»

4 /;0 a?/,(/%&%c’/ / é’/% /5,/ v 5'%5&?{9’014@/ /)4‘2%51/»75 /)7[
behavior d/éf ;}/lsﬁwéé%lxzﬁ ﬂmc/ 7174&27/@52&%%/%5%

would a (7;7%55( el 7 /?zvé”ézw‘ W/?ZZ‘ Thien '/é’/?/h C-/(:%Wéy
sl We é/fma/ "7%4?;7[ ﬁ/wﬁécfﬁ/ Wrdsse. J/ﬂVZhﬁ'VZ(
exhibited /17""61%/5%&853 /4)( pcfwa%/l/'s/? /:'7 szfmﬁ
f’fas/’ff W Theon y cleaning Then [y v, and ia iuter
A bers, C/éﬂ/f?fﬁs’ alse /D//zr/iéf /!4/’7{3// C%fag wrasses
7‘29 5m£z//é(/[)/ﬁ££, Q,D//-;/';’M.&ML 3, %C/’}f’f Sﬁéﬁé/ 7 5'/7&?/,.,454;7//7
A /%/»f’/"éﬁ‘/ él//f?()%m‘l%’ 0/ %/;ﬂa« /n ‘7/746 5‘7%%;;; /1’/’/ ‘
&z[ﬂ) ﬁ@s"er'\/éa/ an am/epf/ Success /on 477[ éc:/mfg 740
westablish a shifion dller adisturboncesg, Damse/-
bk et the cleaner Hsh alome wunless thew core/
h&mj 'f@Vr//éM Was jzﬂVa?ajéai/r




AP ‘/&

rwRoDUCT o [

/%nﬁ 0geanis s exhibif e phenomenon  Known  4s c/ammﬁ
@mb/bs}s , mm%ha//y benetiiia) fa/a'//ém/fz/'/g p/vtfzb//)fij bod for The
cleaner amd e/l %@//37 for e host ég remy V/}:77 pavasites  and for
d@;ﬁ,» Nz&ts This fmrﬂ’aé)/& bé/lawbm/ W/apfa’/‘/‘bm 5 We/// dacamem‘%fz/
‘é@ff&gf/’/b/\/y} but reln f/)/g& Wl research hus been  done on a%aml/'o
systems,  Tather study is important  because céavn/hyy sy bissis conld
be qui fe 5/7;”)/‘//65{147[ b the marne 6605175/[\:’1%. For &xam/o/e/ Convadd
Limbaugh (/9¢/) removed all of e c/czmhf/ Hsh From a reef and
burd o marked reduction iy the ovevall Hsh popu ltrom 5 and  The
/2/77;1/’/7%7 s Mﬁ}é;//z/ poor D! 7% (e,g, a//sms—gdf /mfya/ frus y
wlceveited sores.)

Tn the waters near D/mvarj /’3%047 | Jawarco c/ezmmj sym-=
biosis is a common  occurrence. The following fish spesies have been
sbsevved as cleamers : Bluehaad wrasse Juveniles, ﬁ/eam'nﬂ y‘oby ) Spants h
/’)0(7#5/0 ‘/’myem/es/ and Bicolor dumse/Fsl Juy'en//ef, The ﬁ//awmﬁ
hae been observed as host species ; Cresle wrasse J j;/zp//g/)/‘ parrattish
Mncess pam)‘#ls}b %ff),m/ pﬂrm/ﬁé‘/?/ Vellowhead wrasse, Red ﬁim/)

Blue. chromis qnd 'B/Mdﬁ/{ (¥ = most comrmon )

Tn order 1 gain favther /hs}{f//)/' oty 1his f}z:sc/ha/u%ﬁ éehm//b:f/
we eamined fish idevactions at cleanimg statwns. 5[)@1%&4//\7 , we
compam/ i fation poses between z;//}ééyew‘f 5/9@5/&5 . e also
5/2441%0/ pfe;emoaes éz{y cleaners fowards /705;7% /) tevans 07[ hﬂf% 5/134’/‘51"/
size and hoss Joup spe,  We //117 po Thesized "f//cy% pre/éwm/ hosts
would reed o spend  less Frime pos/@ and  would receive cleaning for
a longer fime apd ée/ more. cleaners, -n ap/ﬂ/f//om/ we obseyved the
ttal time Spen bﬁ the foske at The statms.  We hypthesized
that this ime would ary by Species  1a tevms of flz 115k o of
predution while being  cleaned,

Other fish often infewact with hese a/c’m//}/z7 statrons
for éxaﬁv/D/é , Some fish such as j;?a//‘c(j //761//;’2/67[5/ /é((,/é,s. 631’//1&(
trampetfish cause 1he  stations 10 be dspersal. By dservin 9
507% /figﬂzmz/ andd w’f’ifl” /c /c// {/ Y /;"M/OZ'CZJ ¢/, /57{45”5@/76@5/ we. /)j /907%29/%&0/




that r'«i’ﬂm/ﬁy successronal paﬁ%ms of behavior will  oceur
 ovder to reestablish the cleaning staton,  Another mejor
itevacton occurs witn Damsel fish.  OHen 4imes the
cleanine 57[%71/@75 Gqreé /bwm/;/ i:VI 7%@1? '7[61/7’ / i’ar'/'e,s, We

hﬁ pothesized Phai Damselfih would aﬁf’rz‘s’snﬁ/ intevact

W/7’7’l C//M’m)/f Frsh m/hﬁw ‘ﬁﬁ poagz;/ a ﬁﬂff&z 7Z %awarc/
eir ’férrfzygizs (ie, f@é{//z/y.)




(Merons)

Ths study was conducted over an - 013:?7 penod) (2 /H/69-
3e/p) dt the 'Fr.\@mj cone| reet of Dﬁsc"ouer7 Boy , Tamaica. Al observeiong
wee mde i T vieen oty of Meoripy 3, with e okl it colfectin |
e ot 10Ohs.30min in 12 dies weth SCUBA.

Dy collechion s dme dT ey daning stions wth 7 bulk o
T dita cominy Fom Mo of Tlae stions. 7?1! sy of e skitons accusread
ond corotl hedls v 3530 of witer, e of froe st skibogs cccuirad
& Qamselisly Herones. Al sie of Hae stibns ravanal) dt 7 Same plre
&!‘x{b e 5‘@97 peciod

We. chserved) nottabon auses of differel hst speces. 1n onder
?»\ues@q‘{e claner prefeperce Br hosts, we magured pose Time, Cé’%ﬁm;@ durcition ,
au~<9 N o d&’am@{ﬁ o Z/l(:)jT ‘o Véﬁ g{é@'\ﬁg “0;93& e " QS "ﬁ*é% * mie ";Ei'i“vueﬁ\
who e hest AT stnikes o e o ey it & dff@t/\ﬁﬁc e dbned ﬂc;/é?;mmj
dunibon s tle fime fle Cleness SpeiT c/@m@ e host. We ako leskd aT
e “bkt‘ "“'ﬂvv\(f 5(78«/\‘1‘ al 7i€ CIE"QU\{ : $ﬁ?iIDV\ zwL“i‘ﬂ we &1@\6& o he 'Tjﬁ ime.
bhweon a&k’rwb and) /‘é\’f{ua:"\j e ()%m;iz? ghibon vicinit 7 indudki clitzndng Hime.

. Guglgzed "o e, cleunyy fime cud) Tolul e 6 Thice lopl Tl sfes
Croke. worasse | Stoped frncoss Rursthsh, and Stophoit. punsThsh . We nttor avullyzed
dé’i:u/\@dxf) duredon and nunber of clamess ®r " gz ( 1(4/\3? Gredl wrsSe US.
Skt Qg steed Greoke w/asg%an& gioup sie [ (ol wmsse in lacgee grvups
(1520) U5, Sl 9O (D"‘ﬂ )

we. obserjed Nt dsturbances of T o(e:m;y statoas and creited
detarmnees 57 Swimming ﬁ*"\w“‘f}\ shins whle Sotmmg qud b/b#‘f:ﬁrilﬁl&? a olie
kafe. Kbk Fo detudbance o masued twe o e refun of e Blie heced)
WITSSE. Cl@m@ fish ot Ppot Te coryl 5/\6”0(9‘ e I‘(‘ZTLWV\ of e Arst hosT
31 10w e wehien o e predshebane number ot hosts. Fraly ve
nokd ek, of domselfih Qggressin Dueedy Toh tn T vrmity of The
C(Qum&\j stechon.
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| RESULTS |,

Part T Tankabions 1o Clean

thst  #ish wai%:hj to be cleaned strike a Vawér‘7 of
poses to “mvite” e claner Fish o remove. Their pams;/eg
and detritus, Tn onr observations ) Crevle wiasses most
aﬁm posrzéwfieJ "fhgw%/ s /%’ﬁd a/ﬂ Wwin ﬁ//l an &"Mﬁ/ff/ b/)'/'lﬂ/(?«fﬁ]
45 ongd 40 dleﬁygfﬁ (. Fiqure | ,/) '#OWe(/éV/ on occasion we did
se¢tnem e on eir sidec 50 That The cleaners could veach
thelr 77.4&/’0»/&: | Afins, 5?%/0//('7/;76 Princess ,and 5%%/9@/ Decrrof -
#ish 4l /70%/ with theiv heads up ( @Wfs 2 and §;> Mz’mﬁ
Hines se 15h did nit veed 4o pose becanse the Blaehaid
wasse juvenides would begin c/gmw}a7 as ey Swam ‘“574&“0%3//7,
Blue, «Zﬂn@g 5//%7,0/7 5%7);9}7«55[ inthe station %ng/;? The same
/’;‘)05'/-/7&:’) as when swimmintg( ﬁf/wm §L) On heother
hand, e Rec hind .57‘%%’%/&;&%//1/ posi t10ms rfselt
betweerr The cgm/g,/ holding” iteelt jato place with ifs
vectival fins. The cleaner’ gobres are Tnen casily  able

-t wgve 1om (:'iam/ /?éﬁ?ﬂ/ ;w ”zé 7{2&& /Wﬁa/ﬁl‘ Aﬂdé ( ﬁj&ﬂéﬁ;)
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Figwee | ¢ Creole Wrasse &(;,\w;@_p_;ﬁiifgmfzﬁarm} and  Binehead Wreasse

_ , A\
Javeniles (Thalassoma bifascutwm ),




Frawre 2 Lhonl b SIV i
Bapre 2! sfoplignt Parrothi ( sparisoma vivide') and Bluehend Wrasse
%@ k“nﬂa\a 1,570\,/\/16& ’b\ FL&%C«VA%\AV\’\ }

J uveni




Figpre B Princess ?owvajﬁ(:tsh (‘3@:m/\g ‘caev\\otv’(emg) UW\L\ Tb iehesd Wvasse mea

( Thalussoma b@ggg@.kum) Stviped Pavvothishh [ seavws crorensis) £ f)&\\hﬂs
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Fige 4 Blue Tang ( 0canthurms  coerulens) and Buehed Wrasses

Juveri !@ (T halo 5 ovwaa l‘iﬁ%;‘é@\.ﬁ@m} _




sovn denie )

”{;",%\A"b??j @@u\ Im wd L 3;_\;1(“\“?@}{]@\\5{5 wjﬁ@g and Chearnin (}} 6\9\0“\ ( Loore

. R—




Reoulty
Pard T s Vose Time.
Table | Shws That Sfophgh} parvolhish  bave Ho shoviest (. 435e)
pose fime.| then Striped and Princess parvottish(1.52 sa\a), Creole
Wrasses 5/9@:4% The /Dmc}eg'/’ —711}74@ jin a pose /56’,76&”’@, 1/0&,/,77

C/&Mg&/ (465«:5,) Q(/\émzﬁ J(ﬁ‘{&s)(;ﬂlet’@ was @ ﬁ/f]m:f(cam%’

dlference bebweers e three COW}/;ﬁ;V‘Ea/ species. (Table 1.5.) \
We had mauflicient data o compare. tangs , chromis Reclhind
and Ve//mu/’vfm/ Wrasse 7[,'\&/4 :




Vose Time
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Kesoits
et T Clagn Dundtion ang) Uumbor of Clavners

In terms of clan durifon Guble 3)  cleaners &?)0/1‘752 Sy f)z%‘(awﬁ7 less
Time C’é@n@ Creoke wigse. Than eher frncess / Sh)petﬁ m./y@"f‘)dgﬁ; ( T=-957
p <o o6t) or ﬁ@p%ﬁ paw@“ﬁ@s‘s\ (t2 0.0 < 0.c0l). Pinoss /SW,M‘
W"“@T\Q’al’\ ded ot S ﬂ«/ik%flﬁz deffer faguy SplhY prshiyly an Ferms o C‘/@n@
duscifion(t= 173 | (3'7&05@), Cleaners ab spedT 5 ,4(&,4@.“7& More Tme
Cleaw lcwgg Greote witse Than avele Sizad Gele whisse (=64 2, /9{0'00')‘
We %um) no synifict debfrena in cleaniny durcchion befwesn Crecle wise
in /tu‘&@ A@;T 9% and Grole wisse In small %ﬁ«f)@"’/’) (1= ’@‘5?:?1P70‘05‘)“

Ty ferms of nudr of danes (bl 2) Grol wasie wie clea) &y
,‘5{}/\?‘(@0{“ s dﬁ":wﬂj ‘fﬁw\ ol P/\méag; /S‘M,}Etﬁ pw/@ﬁgl, ( T2=1.05, y w,w\)
or 9“190";’\* puanghitigh (12 “’/6%%(0(@' 0A). Mo, 5‘/@/)[(7//;7‘ panroish  were
cloc,a) 5\1 5“5;/\161‘02«7’7 mar® gy han  Prinesy / Wpé’ﬁo ol (t=3.0 / ,J)("& o)
Tox b N0 sl dFra® fornd) in Nuwbr o cleangs for eker

g L4y, p7005) or G wrgse in

lags 05 Qe ) G worusie
05 swall gy (T2 -0.4 p 70.05).

Ebw% 6+ F d‘sk/cy br 5mpl¢3 of man clagn dbwﬁm andd) M ber
of damess tor %o@ai{’) sl S ,~Clr\(.9 9P Sige Cq?%’;@héj,
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hesulls
Part T2 Total Time Spevit af Staton

Compuring The total Lime spent by indivicina ! Fish
at a cleaning 5‘/&72@7 shows great vavialilify betmeen species
Table 5 6“/7514/5 '7[/;161‘7[ 57"0/0//5/4/’ ang/ .57r//)e(/ / 73'//455’55 /?awrof{ -
ish Spem/ the least fime . Their a Vf?dﬁ& Times weve 6.4
and (0. seconds feglm‘//a/e/y,_ Many Fimes These species
J‘ws‘% swam Througly The station | and ﬁzey offen fed om

/

T (j/,vm/ n ‘ﬂigbffﬁé, 5?#»7//&2///0/ Blue {Mloj 5}9@/7% 3
/’Zé/é/f[/ﬁ/ 5;%;/'7[ time 17 The st 74(}/4 ( /2.5 %CGW&%)

Creole vimsses Spent am average of 419 seconds | while
the one observad Red /)/’mc/ 5’/)@%7[ o fotal of 2317,
/97/}7:/77/&5.

Using a G-test for 10#”67446;77 dishribution To compare
the bl e gpent in the station | A7 e Creole wrasse,
Sophght parvoltish and Prancess/Shipad parrotfish we
tourd a ﬁfé’/ﬂm//mmf difference. between The d\/fs %5’//6%‘%
Species (51;2;;'4%/ P (j,ﬂo'/), Table 4 and 7‘771/%&2)/
show That all of e }Q"/V;Lg’sjf‘é%%// /Qgg/ /JcZ///WZ//IS/fe {cfl'//l/

7970 of The Styp)isht pavrotfish spend  Jess Pran 20 seconds

at e cleaning shiton,  Whereas , the amount of Lime

| %oén% v e Creole wrasses was more C’/V//"’?/j dis it o/
/)@,/[Z/;/gﬁ//) 75@,@0;45[5 ﬁm(g/ 3//}7)%%/[5?5 ; :




e
r
2 v i
i}
== M\nm —~
o 5
= = % = -
Ly - —
: -
; - - e e
RERe == == £ o — :
™ R
(w
e ¥ — NWA
g - of == S
o “ ! ALt L& e 3 i
= I o
- ] £ i i
s 2 - &
Ww, 1% Ko a R i
B - g "
S £ T ~ > =
< - ¢ -
S -
o
= 0
ﬂw ab_.l BT e e ot e
’ el F OO
WV & U
& ) B -
-t s TR -
S - <1 — T y
= v -
-+ 5 =
)W I e e e o s vn o = =
Y : - P e e T o W . w4 1 e et o e
h S0
| oM NS
v i © »& Lo
W..vm g = P R e -
H el - 7 —
W , J‘M A P ad e S P
o J ey T
— " T~ —— t g 3
4 H B T e e -
P = > . ,
) H : 2 = = Py J
2 2 = ) N
\\.\« > e < = " -
-~ KXY \‘x‘l
) [t B
e} g s
—
|
Sl
-

Ta

to the Centimeter

1O Millimeters



3 Station

Spent «

I
N A =
k <
| Y T
5 5 :
3 3
T et ) >
Q‘u i
- : ,
Y
= -2
S A
1.3
(e
N
= s A ;
iil
< N ‘
;-
o =y
o -
A -
Y
g : g
: Y
2 =
! y
¢ = fi
5
< <=
o
: 1
o
o
5o :
e W
2 2
s
AR
Ty :
- el
: i
i : :
- 2
u .
-
Ty 5
2
T
s
= )

e,

LA otod T

1o

zisa

X,

SO,

[}

e
=4

P

\VXT2ZBRR

entimeter

Y Millimacters fo the



Cesults
R U Disturbanees

C’@}A% 5‘%‘('})@’3 AN CXIC{SS"O\/U[& d},’h[)%(o é\[ 7%? Mf%m of Clg;\k'm'\
b wherens sove Foh pecey auld) swin ey cose 1 e Stihn wt?‘{m‘f
\‘AS‘?\Q odx‘fb o dsfwhome e pridsene of o B specey smed o st
o Shihon Fol fhat wge OBore) wuphe A dstrloae  wer Bary uc[c;/
Aellpw Jouck, Ve”mv‘a'{l siqpper, Iadsp Paniets, Ped) hndy | ) 7/24@@7 “sh.

b ditobie was demctriad b % mpd dypos of & Ve kab

an) 1o densy. e Posh Wuel, dspesa) upwardly jaway Vo e conyl eed)

by, Affuse sthaol overh @d). T

w7 (b ese s /‘f?j@d\i/ﬁ T

i \
d&mi\) Odais N leff 7Z€ cargl Aead- M%‘?&iﬁ‘ﬁy would reone)t Faselues

ouay dye. 1 dbmo Wl rercuihg on He ael. On 1% ol heud), o
Blelead winge Cnas waild usuall, disp@p dbaqends wh 18 ol haedd)
Thy i ot otmmed b b Aadi, o) 1@ g daowy T Iné snpotd
/’ wmedeflely afte 10 dshibrpg, Tloe” woe moy wmstn@s of dwse(Gh gy rsson
o wnds T Blocked) wirse @f Mo hwer Hho dwddy iy e o Bih ey ees
Mrsth would roR oo e asl A cnl) e 5/@/7‘; ey Ho distrbang
Yo Bl ke whsse would Ten pon Yo oty of 1o conel “ad @) bob
Aun) . e} /a host Sh, ol N\(kd‘/‘qbl?/ q G wisse ol pefeen,

TR sucnssun was ticly waylen. Upon Deshrbia, (S C(Q;m}D S?%ﬂﬁzy\j , 0
found o mecy Tve for | Ol relua of 7 5@/@5 wesse byl bed
o UWspand (54 66) @ Ve wetwn of To fist Grole wase o 2 389
Gonds (9. 226), 0@ W rhun of TR predsiubam Aubyr o Al o -
S 923 soondy (5.0 2.9).
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les, It
Rt I <DQV‘*§=@“\C<L\ lm‘?lemzt{\&ﬂﬁ ‘U/ C/ECN{\; B AN

Fue of % sy c/mn}\j Skifong we 97%460%’2;0 wee n dmgelOh Frrbonds |
wﬁ’ O%@\ﬁf’& d%dﬁsh Qj@ %55 G 5T 9@/) Itgla.'f /760/};9‘%%’«;' [ i Pf{,/\(b{‘) /oY }Cg% /
Stped purdtish, Rk Auddy, Bloe Teng s, fock heaahes; and Cloon wmse el
e “/6 U/&v\()\y of 7o claqa )‘QS Stolon. In adw‘%,\m i W{ﬁ;l, werg
Obseroe) o ttercet f@gr@wwiy wily T cleaning #sh.
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