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ABSTRACT The effect of Niphates digitalis morphology on infaunal community structure was
evaluated in 55 N.digitalis sponges between 40 and 60 feet on the fore reef of IDiscovery
Bay, Jamaica. Numbéfgbf individuals.wese associated more with the interior of the sponge
than the exterior. Thd community structure was dominated by Ophiothrix suensonii. Number
of individual organisms was positively correlated with maximal surface area and inversely
propotional to minimum oscular measurment. Presence of predators and prey on the same
sponge were negatively correlated and sponges with basal atrial openings had significantly
more O.suensonii individuals associated with them than sponges without basal openings.
piurnal and Nocturnal observations of sponge communities showed fairly stable assemblages
of O.suensonii, hermitcrabs, Lysmata wudemanni, Stenopus hispidus, crab and fish species.




INTROPUCT ION

The trmbinod pressures {W substnie fmy{ ol /aﬂz/b%e tim frove
/7%&[(4%1@ affeet Ma ey of flo 0vghn 1S S of o éﬁ.’er/ m%;ﬁ Tlese pressures
have produced  Coun Hecs dadaplafrms bud hohavises. The ovs NI s
Hud [ive om omd ingide  gprges dwe One LEA wple oF aeptating Fo
Vi ot W@W’M’fg . Wethn 74/;@@, §W«§w &W%sz/m;‘f//f, Shove 1c A
whole  ecosyetern i teelf oncompassuy pavasides, detr Fovores
/Dw,f(za%wg. TM&@ mfa,zwx/ ovganiSims  Mry Le m;cmgw;ﬁzb v V%M?/
Contrmefevs In {ﬁﬁﬁf???‘ Wk é’”ﬁ Coichas~ twed Bathmart /iﬁ?ﬁj shovred
Hud the Infauns! commun 7y of Treine Spoges o meteed  dperse, with
4s ngp vs DL taxa oc:c:W*mj/ ny  OWL 5,%%3,18, 5’?@% are able
7&@ §U/ﬁpm«~f Sueh L5y Fes Ao #o Hoi /074/:75;20&/ pnd  olveriica)
/,aw/wgl‘%zﬁ% Ph?ggé%/ /PW@/&%/&M s W tn e atria ol My -
gmajl 0 stia ol CAMA (s. gﬁ‘imj/@ Foric ity as & /p}*‘f’ﬂ{@tﬂ o deferront
M/M? 4lco /07/3@%4601[ associnted éwfiﬁ/zxm%/ m/;zy,zﬂ/%;fbég (/@W/ﬁﬁ/ /597)

(%&w{[ﬁ/ﬁf 4@9?’) 7?’% W/’O&X/@ CS{ 71&‘63{’ §Wzﬁ/€, «Eﬁég[/g%{m& ('/V}//
be bect wndor stood wihon, e GpIage — ordanisn.  e— OVgAISHLT

(71/3'5{/1*@/1 i t(:;;m N {’”\% {Jen Q‘Zi; ?}95 @V‘Qﬂ, & j(ﬁ;%’? / M,f% , %j mej/f@/ g;g /»S. (sz/ ‘e/z(ﬁ 2/3/}}}7 )‘!{Z(?

Ho effect of spmge moypliole g fhe ovgasigms e Fhe i

Subseqront iiteydctions. Based 6n nformal shseriatiors of fhe

S ponge Ni P/Mf e s digi talis g itS  assiciated  owamvn /%j of /
I Suspe ct fhats z/xxzmpho Zmé/?/

@r’iﬁll% g%mvﬁ , hovm it crabs o g&y“gmp )
pl/&ﬁs 4 &W?ﬁ iwle In Commy g’”‘f“g structurc.  The relatiomship of

3@!}6 gm/ﬂ? e owea owd Atovn - © { 08 ctrlav (Wm;}z?, Seeyn (lé,,
é}& “HAQ é;m,{;gjz é?%/é;'zm/?/ﬁﬁf ﬂf%&%ﬁ&fcg 15][ —ﬂm& §;VW-?X/\/§’ W/{JV/}%@&F?/?/ /;/;




f“@ééu/‘?mq #o ngém’zgz,%g t;y{]%m 1 %pf)%/q{/g,‘;?@ YZ//%YL e /‘Wfﬂ/?\l//"d’m%/g
will be asgo vated i Th Spovat s sf 7w~myiam Qm,ﬁ,@(/e, Gveh |
pwfﬁ@fw{/zxa,m{) He  tevabiraf lsn QT/ WMesermn | & Vf@g,éz, paw-ry ol 4
v ik 08ch Lo~ zwmz%?, A lave +e niogt provistnced ﬁ/‘%@ o
o nomber-of O GRAISMS pseotiaded Wifha sprage. TS pelatinachip
Shoudd  joro nde  sub gz/mvzé anl /WD?Q’!C?Z oo Stealles— enitrance )

Rased o The -ﬁmwg/ ot the Spovge 5 offery e {Mz[r;)twm// mf(jmzwzsim s
r{ﬁmﬁ@j T ould QX/S%&QG]L meve. O‘sfg&w/?);(m@y m Fhe tntevioy- V€. .g.)(%{wm,
Q{ Jflu 5f’@@aﬁ Tn %Ifz ese, dwerse ovwm z/zm"}s‘% phore. ‘ﬂﬂffwﬁ e Mf& vina |
3;;&@,@{;% %a,(;fﬂ vy stor Indfasea | g’pe’,@z:@ ) T wo wld Cxpe (;% e ho ﬁq%wg
wsspirdime of predetocs ot preg. Lo also plac o observivg fhe-

J{WJ / 4 fﬁL‘*f act M%*Z] f%zumfwg @(B fhag}myﬁz&,, CEWI UV s man apemp t
‘%@ %H‘L‘W“ videy-stond Fhe fxmp@vm//" BosY S‘Zé%z/‘

METHODPS

Fifhy- five Niphates i s Spoviges Lefpoern 40 ol 60 #@%
were gxcamuned 1S G, betwen. M mch. 1—F 1991 at three
c{mﬁa mf ¢y %ﬂs: ( LTS EFR - M 2.) at [iscove b-ﬂga/ gﬁ@ , jmw rea
Wwest Tndres. N ‘ df*ji‘(éﬁ-;[ iS5 Was choSen becamnse i1 has ove A atvral
Chaisber— 1 whrel, e et v nter i o VISible wnithoeud Aostvictior.

A SS@C/{? «?40 J{j ()kﬂ?»&mg?m ¢ dne Casy ey Seon fngide ok prtgide tho 5/;;7{“%,,%‘\
Tle, Aiston At Con€ Shaypre | rqht [venden to TBY SPTIge R
Avwowis ioms flat ave £457 fo mrasore oot 7o f ﬁﬁ/ -




i Spmges weve  wmLasired ﬁxm«aﬁi Fop ?é@ baton, of atrivim (/4/5“)
éwf /@/%?“/LZ«Z /f) toril f/%/ii(%z? (é*‘f) C){ 05’5«5‘6/&/}7@2‘) 'FWK bglke/ OSCMZLZW«M

: ﬂ »7 , S fdﬂé/
. . 5 Jia s ﬁ({é/zyf? U‘«e/{{ Lol LEV é)(, }?m‘ﬁ( N }?
&{7?’% Ing Z/ﬁﬂ?/@ < 5 14y Vﬁﬁ[ VRS (}’ ) W

‘ o ~ovap SUrtace avPR (SA).
Armesig covy ( S) ?{@ ﬂ(@ﬂ{f’ v ind gﬁ” ?}? 7f

W= m‘m%ﬂ/ww? Q&ﬂm[ﬁ@/ d{%@iw,gl/wk
o f[w Vit
O 0Scuiven -

—y
¢ D -
»ﬂ,wwww—-ﬂw"”/ 4///4 % g
g A— széww MM//)
™ L
L{/% ///ﬂ,.w“k* A Z’
R V/
vt g- 2L
ahvial e asure Wi s 5
Ny / ; 7
opening R wam jdoselited e
, | -
ol 7.
Miphates digitalis

Assrimine Had 4le oscalim (s an ellipse -
Gnel M‘@/’i}}?g@ 15 a shcenred C»Wr/ey @:

Ma‘j?\ﬁl’ W§&{gfﬁm@{f 15 dowpvegl bcﬁ ‘{;ﬁﬁ/)yg ‘
fhe meny, of the two elliptiial yueliv (Ae-B) CA

it
-
~
e
Zg
o~
N

2
T
)

cudo vatasurerowl (s) (s drkom ) m@«é by in@
DIAGTEAM L. puthaserean Hewrom whncly sT=rt+ HeX

In M/ ;%z I Zéif Sp‘ﬁmfﬁ?g‘/ d%m%@wém§ p {“ZA»? W@,}(zg%@@%& Ql[ k1 Op@*’“”?»
at Pe buse 6’)( Ha atvivm s wkd oo each spomae examined

Hee Numbeor 0{ VHAN S Aeir locating (inside o~ oudside
of spmae), longtly (@ bngth acvoss fle cutial dus wis Ve as
o 1 dex a’(f by HL{ ot ;K;’rz,ﬁ) e 5;[26(6;2:& prrere recovlesd K]m,g/
sthor 0 Zo%ﬁ/z/’w@% wns  suck as #ﬁﬁ(f vy belosiov O abnoy el i ties

14 (:?P'@%'}Q Wi»&‘;rpzftm (ﬁﬂ'ﬁ‘@g/ ( €. Ef‘é\jﬂ]jﬂlg{ Alsragin. ‘{‘4&? S1a. ) Loerl a4 Z & Mo %@ @e t




/ﬂw, Selovdd p*z?w“{’ @]‘7 ‘{W g‘fiﬁgﬁ mvolved examin j;,%ﬁ/ 4»‘% Sponges
W -cif, 4t M1 oad BEFR %;\%@5 o Are fore reef’ %M Hvee //{Mj
periods  aned Ot mght poiod o detervting fle Conssforet -
o stubility of each  cpomac’s s | MMMMM;‘%?. Devfime
tol V?;‘&;ZﬁﬁM, shsecvativn S wevt  Cowpaved v esbnllizl, Aar Z?»
é@&ﬁw‘ - PP Levins, Kl weastrenenys 0{ the g/@ﬁﬁ‘”)&?g_ e
nssocinted vy wse WA Cvnluaded as ih e previsug 57@%{3/ ,,

(ovieleatina petficunds  WOE vsed fo vmlvnde SPOre
Suvfoce aves Me4g LTI S S nmber of oy gani Sims [ 7[;%%,”_
Sepoote N/fwgi;/vmy, Stvdests [~ Fests  ppere vsed fo octullis b
Si?i’/‘zlﬁ tamce. v W;’éf"ww‘, Soms 0{ nvrmbess 07@ bz’m‘f‘/ le Stms
SP’Z%?% Wity oper a-d closedd atvie. Evaluatimas 0(
predutfon gpeces [ cvab species | Sfewepus bispidus frcle sp ceies)
wid  preg ( Britile stovs, Ophivthric &%’f@“mf) weme. tompnvedl.

nvmiiy ) M/@/ ,

RESULTS

e fwéj reetcey Aistr bttt of fhe snvface aveas of W._ a9 tn/,
s preseded gl Spemge surface avea tanged from
15~ 832 tm? (X = 136.5 L 175)

/m ¢ distribpfion Q{" f%’{MM,Ma} OVELA OIS s pmﬁ{mﬂ@éaéa (w *ﬂ%
M¥evioy aveas C{f@g?f)

%,W, e ][ 4 %D%ﬂ ) g*mgﬁb{/?pfﬁm] OvenIEmSs. comprised oF Cuemsons
britile st (Ophiothriy sausoii) oot b species | Bed (lesn,

| | / A N 4 'img/
glrmp ( Lysumate wwrdemann; ) fobidae, Be Lok Cael Shvi

4.




(?TL@’&@}?}Q Jﬁﬁﬁj@@’%&) , CWE/Q §p&@aﬁw ovel, ”{:;8723 g/)ea@,g\ NU’M}M'S o{)

Ov (ZWF“Z'I%(M/?§ /@@/y{« sl “(Z/j”‘ii (&”“ Pﬂ’?—? ﬁa’@{{z&?@, o l[) ‘:{(r{\ﬁ!/i [17‘(\;%, {,M,ﬂa\/ Péﬁzfi /ﬁjzl m’i
I< ??fﬁ&@mw ™ —ﬁ I 5.
Th hon gfﬁmﬁmﬁ relatimsh s @WM Spmae ,gzxw-{;m/ oveoe ovd.

0. Sromgemi Sire, el E&%Mm D guamsomii Sies wside ol qulSide of
spoges ot @,@;‘,@a%@a{ m ﬁf} 4

W §f(ZM¢{§C@M {“ WV@%Z,@ %c vﬁ:mg QQW% SW}Q %%«V%w&e, Garea el lm%/m/
‘hﬁ%f iinmloor- @{ M%ZW‘“M*@@ sl Nuwther o{ C)’T‘%yfxzﬁgﬁgg wdivideals age
?BW/%&V&_W\V = WC:K’“(? 5. R flev relatlonships of su) fﬂcz ore6 Iy wz@g»@,ba/

(,wmfe/{gﬁ.{m{ v }L“(‘Lz’? éﬁﬁ"ewsz’z@/m 05th /mr LR %ad P?/iﬁ?«%f Ve ﬁfzzé/ ol O Svemsayng)
Individieals  wae  also w%ﬁwwy (peool wd 001<p L 008 (figb)

’ﬂ,\@, evenlietion m\@ fla presemce of 0. snensonyi_ Ll (rdeals o
SW/%QE (ﬂ/{%&,, é{fw:% ( @)aﬁwz;'mﬁg VS, §;%’%gz/g, m‘ﬁmw{* gm op@ww\%
L as Ezﬁh;{ caut witlh mve dividea]s assyciaded ol pone s i,

(FPeane—s -
P ° btrivm base

g elosed

Jrmne

7(0 E”“;‘UE@’?&WW Qﬁs‘ﬁmofzw{‘y FULM G

fssoctded with N. dgitalis

P boz

pwd? gp{z g WOe hvtr {ﬁm{,z/;&g M g1 W?ﬁé whore 4 redatovs occvved
o all cases,

i E*ﬂfz pre &(ﬁ“?é(fv“ o pﬂtﬁfzﬁ%wf

. .3 . ] |
5 b Ophitlvie Senson; -
(v @&3;sf’}é?;{é&d&%«g};};&e o oo valoe)

uﬁ//KX{ Lt \)/ e no Al py

5 o o
s hee? Mgt o

e })/\ ﬁz) v()‘ o %“’ Ny 7 0o \S\QK( aAd .




/&gm% sz g;W?ﬁ w@m/zzm'z%g Studied ﬁv 3, %ﬁg/ Pzﬁwf&h

Sponag eOWMMUNhes rewmsined ,
%Af {ﬂé@‘mz ﬁ?vmﬂaﬁbmﬁ,j ’{”Z”f, Avvatr o 64 % %
Q{ {l@e gmwszf%f P:Q,&/"OTZ
/M - O{W W 2. Cﬁ%’im«wym;%eéf Vﬁ//&ﬂf v nuwhbers 0{ Q SO E7y))

*vaw y&wj ‘{’ﬁa 5@,4 . SWie AsSLS %Le Ve Wl Vaviattoms &S mvth 4s
{ P .,
T —Z 0O Surengpwis  |rdwviduels ﬁw one  wessremat  fo fhe WEE.

Shirimp  (Lysmeta, wordepenn ) in dwe spenges £ 10w apert
et foed  Fo [ive v both mlw@\, gfmwf,’[(; we S S na Zzﬁ/- o a8 o

P{A ‘z.*ef”
W ?\J“ggz‘f);/wm[ @‘vz'{.(/w{{ L;zm wWng Mﬁ“%’" Mo c,,évgzmw, , 1 J(Z'mf s g'yec fﬁ c

bond  wks neoticed . Mase) o{) fhe  Spovges had  uuilav nvmbers of
[ f?g ,7[7&/@/] %gﬁmf [Miffi,; {'4) é'H?/VS [/u%dz b %& . 5%!{ ) ya C':bm/g; Ly

0‘ g"/”m,w{,%ﬁ%iz' S

{mﬁ 2 on flo sutside al ingide 0{ spoviacs. S Mp e %WJ, "

SpoaRs A4S d%f‘w?f fhe dar), ond . ME Case, A Gmmég/ cen {;/g fhat
- L] 7 J L. b0 Tt e, / o )

had e wmaned af 1 N A < IQV‘ move o

'%1/\}43 k&?@ﬁks {/«Jﬁg SELar (/H&g’lL 0 {i&@ v i)‘(f %Zz,@/ 0%0@/@[%@,‘{ MJYH’? 7"{—8 (v S

v 124




;%ScygS/OA/

W/ff /v i%iﬂ// /74///937?%*? S8 &?( ‘/’74? §}7/ﬁ””‘ff§ﬁ 6{5 a /?W)%@mé( e LIV ?77”7/?%/@,,0,{4%
/s & Z/{/&fﬁﬁy%%ﬂf 'ZW/ 7%7 ‘ﬂ”’{ ﬂ%% 7//@ sz’ﬂ(/mﬂlf%j ()fj ‘{Z‘% qas s}z‘sc‘m,%fz/ |
i #’b@ffi;% vt ’fZ@ 2 g/%)zfmgg“ [M %Q,fz,/z;m /\,/[ {;ﬁ Z) /]Zz s

0”%2’;& nmispns
yop vecessanly 4 divect  correlad Lo Fo preda >

OZ)S’@V‘E/Z/M 5.‘?7 (’\$

/@w@ggw@ J /TZ Vmwf be f lat m?mw Sirs Gt A ediy Hro g;gg&vm/

ot it o fle Ccbona
shmetirt 0{ . ﬁﬁ’"ﬁ' b éﬁé ‘Z{.jiﬁ(iﬁ (s Aowiingde A %}1/

[ smem&orii] (S O /7/ ager crafed vl

(ﬁ Vi *%716)"’
77&4 LEVIIRIn Y ;é%

Ophivtheiie  Swom ol
AW L is ot YC}“’X pnside the G v (Faplan, 1T62). W.w“?ﬁ

0{ fhe devactions W Py fle Spvnge CAViven oy b m arg (.,7[

fle pelatisustiys L bt pre consnd Involie Phic boritle St

% Nﬁ/&z(/ lev~ C (ﬁg{”)/ //77»”5«&@11 Lo O éw%/lf/ ﬁmfg

@ZR sed D o 7 love
j , > ‘ . o blocopoed
Was QTLIZW!@M‘#!/{ {ﬁ) ‘F?Z‘Z}E (/ﬁ}ff&/w%@ 5 %/sz 1 y/\(//»(é?{zl/) hj;m}f C%?{ib& fé"’/rficpaé)\g'( ii//fij
(7S,

" Tw S n—[ g S;)W»«%é‘ %W}a% ) Here ot Coprtan {%’g% poed!
crmb spectes . A | Hhor4h %Z;M? weve  hover TAomtified  as dnect
PW{, abocs g e () Suensovil  pOP lecfom g l}x@ﬁf@{‘{w tovreladion
of pvey prsence s g, pswéw\"ée% 0CLVY™ 541::&? mdicate Some relationgl. .
The 0. Crot st iy Le #ble #2 recoznce fle presence 07/ Predato-
o5 oo (VR bLs ool 7@ ok occu Lt oy aléd

§}@@fza,ﬁ.§' wd Leave Sprv v
entoectoncd, all

Le Hhat 1 fhe sponses phine preclo or-s et
by file Stues bad boon consimad , thus hegating, Gy /M)Sﬁzéf/f%z;/

61[ é”/ ’u/Z/ he Cﬁ‘?/é - 4 é ol 727 7/} J&Y{( Céé “f Loy P esla %{/g/ﬁ :




(@"’OC‘&{W%@’C‘@/ ()‘f: 0{ agz%gﬁ@i/ oA Z""?AWW”\ZL 65‘”“57‘/%%&' WaS  (pwikites
; D
with 4% of sponges withlsvensnsi) also L s
% {.@;/fg o /me//& 7Zz #w o0 éh Hle 5‘2% 3 [z 47
- L

herup 't Crabs  Was v geeu, Most of Fre hwand obs (o-occoin-y
o ) L (gt Al
with O Srngui were less o Ltm in @’“7?[1 (stel) @%771{ ).

MW“ZV Cyabs a% 7[‘/?{ Size /QWDZyméNfﬁj /955""3 [ #/le /Zﬁ’@&/?zb&ﬂ pressene

v ZZ/;‘“‘? v Ch Z@‘aﬁf@"“’“ Lo Al §%ﬁeﬁ/§ , ﬁA@ Lovmit Crzibs VM% /" ﬁﬁ% ’
be fiokny e unlin briile Stavs 01w uat sty D i
Hee  glclreland canals Gl otve MsF Lraluaded it Tlus 5’7‘%5%“’?

,ﬁ o presonce of g%;wmffy gpemeg | Sea [iliec wd  hevan 't cra b
g’/ 514/ ﬂ% 5% &{ 7@4{; S}'f}&%jxi as A /?/g:‘?é;; ‘%&5 7Z 7@\/ szé?»f/; ,,,,, O’Vﬁi&,k] S
horin, : 5C & , ) 4

i additrrn o The  Clproftiisc Srecsyar. Preseoce of 6&%@%?

sl ?fé/m res ay i Areade the SPonges as Sifes ”7/ € ltarne ya

In gﬁz/@fz;ﬁz@ ‘;“2}‘ wid  olrSevvia

(;[4 yl V’M’/)
‘{{ Z‘EMZ{Z o S,
(;é/i'//&é’{ o (L/"é’% ZZ/‘é’wf is b ({ ﬁf%wmca tr € {leg QZ[ é/i; ;/ﬂf gjém\g
it ey gé”ﬁ”' tvea, mdicayes Hat the O, suoviema;
Wi, st be Select ;(} “a Spoac based 61 ifs Sie, [onflooy o,

5/2"5574 ///ﬁ%f (e (f/ T[/f" “"/} 7’ZZ’ A !fvf"//z 7@0{/ vl /;ng,%%/é

Sty T/z" co omes  Uian
o protection ( {L 0 4) 7?‘% Strny la f;/ i S/2es of [ Svensenil
’

{usyg ZL/«.(:, st f{é /m,m/} e ”f; o 2;6(1 Jot (gzi’ fﬂ"/@é ’ f/@’fr}é ‘?ZV? w0 {4’2’4?47 M/{)f éy()
. / , ) ¢
vy S22 celecd v éﬁf 7 tdators o brcllle 2tms 6u Fe «fi”/?f'm/;,?ﬁ f

orcber gm’/ﬁé e /ﬁw’m MM/ /gé &qva | uti P zatt zf“g/ 7% [/ Wp iy yﬁ/m S

by all Sre classes L b file chos, e aditoidane s of locatia,
o @ Spmege at st toell vnceS00E Worle by lendlow (194]

92@ pored, %Z’% ( éﬁ Vi / Vie gﬁéﬁwﬁ rettained s bufos Sy ZC’M 7/f) cleg 179

! ’ e S 3 5‘7~ - } . » N
He ostia of the sproge (Fedioy | white oftor relutinics, .

4




M///’ [ / s brcu / ;‘m /!//; // uj;,Y 4,‘_/,_, {:‘j e O Clalar Sty ) @“(/[&7‘/@2/7 CZ”/(;

P

]7 / ol AZ[ / ch /"ﬁ’?fﬂ(f MC&/’S (MZ //[}S Ce‘iw’“«f - !Zg“?“f f/ M/&”*ﬁ Af’%w/ reloser A /f/&g
pedution pessona o0 fhe britl hars o e point Tt aff sive

Can rest on Pl Cicferion . W f[zm,{f ZW”“"?*

clusseg ,
T f/?sz[;f/{ cireas Lo /ﬁf['/ Sty idtwiihears

;% : /*r//,/// , 77 //ff/ S

] s

- ~ 4 1l Ao Sk 2ot // ’//‘
S / BLS // . {’{/ o Utiebor O [/’/ pia ol At G RY, e Comtinag g e
AN ¢ H
; A o ) — e .
it / P / 7 / '//A,/" <’f 20 ) )/. //'} (/;/’ e /// [§ /Ei ¢ ;} {j/ "> %«7{/;;%/‘/,%?”@:
/ { p I .

a/;»/! »;’,f'/ o
/ 7

ol ylven e i
WF“" f 74" ‘//u ez f’f the S TrEnL
7‘ x:’:rgmwﬁg (0 Tff‘f‘ ' ﬂ”w é’f/wf KM f‘-{ 2oy 00 ij m;w‘%wf bial v

.

0 & /fz roTeL t4.0 L2V { o N’/% '

”f vdiviclaa e on ifly‘fs”:}f& Lt g kool Sty fr@@

Y v v N
b b, Suvviwel ¢
o e [

[y

furten oadd B el 0G0 ln~ Cptastin f/ aLe ¢ lrcsyies. 1, pa 9e z )
.// g

ﬁ / %/f’?%fj; fi ‘f Zgg 74;5 TS { /« 74[ Ji2 C !’,7; ¢ !’L/"ﬁ
Goves, ﬂ{ Hoo (oo edatiin s Aue

Gtk ’“’?’é"“ %ﬁ(i?‘ﬁ;wf;

/”‘u

f/”%f G85sCiaded Lo 74; ¢ T@ ‘" tagl vt ilen g/ f .

7 3 :
bar =3 ﬁ{ ‘{f’ﬂ cty gy
3

fzj” ”} 5t /w/}/’ﬁ/%f %2“’ 7//{"7}"’; f,f 7[[5“, 74 Z*f‘m ff/ﬁﬁff PR

4 Fog f ¥ . - F ¥ ; +
f 1R by, fat /y vogpti w;{ i the atview, lbace all lovse
é{ i /% ff/ﬂ i%fﬁﬁé 5 Zas 7 o i (2RC f{;) ‘/ bt | b A1) - Lass 7‘{/2' {‘;‘fﬁ /;,9 Y /;?J «% »
218 ; s
clumb vp OV fhe fepostd Sides gt ?{”y@; flrs  Lact sosy

fo'Move lug, /d fm to Suligtinte 7o
3 sl

f"?z /’%f/ﬂ* féfﬁ widi o  dn fcape z’/,zﬂ e A ,/z{_;/

g G /Lm AL GpAs sy
d

g)?/ ﬁ(/j Qﬂ?j\/’ /jf”‘zf"v/ E{{({;/ ergft//’/c
'ﬁ«% K}T’T 7[‘{*? /3’ g ;} ‘

o A s

"

~
Mid
-




ot [ : ;- "
W;Kﬁ /?/Fi { 13y /ef' / / //fﬁf?g’/ ’a f//’ i ((:}7{#({(7, & {' /[% ::%V;’i i']wf/? (ﬂt/ﬁ oy ;{:'!}/f . ]L , ;/ﬁ (:[f/ﬁm} . I}?

i (7' : / P 7 o Ty ;
“ .7[({ . {g} 5 ?Z/ 7 e L& 07 %z() $ %}VM' O P pasi 2/] ;A //Z i A /7 /% / ﬁ ¢
‘?L?{ 7 SpTweps YORMsue- J il e }? «1 T/;%f ‘(M‘f A Leuti 7 7 2y OF '%/:ﬂ? (’ 74 . %/;,f

77/1»?, é,li?%/f/’ﬂ € /(tf’ wey 1 RVl }f/ Sf/g/g{‘{; Y & /j({lg{;ﬁ s e 7!5{7 T‘%’B yi /W’/f f&’/ - «'QT-

it hetmeen gprveaes wld Seibstoede. () Suow

ﬂp!z jo thrix  Suon:

7 ¢ s } i ’ - o :
‘f'l/{f’sz’, o ,,27//% oA it Able 4 ’j‘/ﬂ Yo Ll by ’”f ﬁ/‘}@ri

3 -] 4+
N / # 7y e Ly poat foF L ‘sn
f:ié/‘?‘ ¥R fAres-2. %4%9 St 7 b P f% G, 77{(‘?' / /?g/f & 7 ZA?Z‘[ “ /f'j;ff”

ghowed [ Hle b V T/:? v A “4 741% . Weas Ly T o 7
ff m‘?,’d// Al &sz Z ’f‘/ﬂ{??/i; »f? ol ?/f P {j ff'”i/tf/f T{ f ey %3/:5, 54/;{/({‘//; 5;/{:{5-,»)%,

Hoat fhe ”’7/[‘”/” mc}/? cms Ao et lave specific divenal o A
actyvita { lbehayin f?’f’ f” 1V ¢ % (e e ,ff«;fz/%ff//'zé &t :Zf@ 2"'/ 0}";”’5‘
Wé"“ paalcn PR aved  measire pronfe G £ Mﬁ%% ;/e*/ S Tae ppeoya
Conely 2t LV2 [j?éﬁ?wiwa{’A ?éz /f/ffj P4 g/g“[;/ﬁ ¥ VY VY r;f»”;*j .

Ahis stuly shovs quife shrangly. fat fle tuorjolislogy -
é‘; f(f? r:oj,/ "y ,?a /;tff [ f:%u &b ?‘ «{?{«E’Z’f‘” %{7{; M/N?/“‘%‘f%

&

Cowvievt ey f‘*// g?‘{’zﬂ@,«g . %I/?f <z, 77” 25l g;/‘f/ / g e MRiCLOPED ?K/‘/Y e 7{5 0 < ey
¢
Cpan g Té PN | 74‘9 /&F od ﬂ?z[,rﬁ; /ﬁ!/’“ Ciger Lt f;/g‘g{?ffiﬁ (j(ﬁ s m 7[ lo.
E} /{x ;")/z:}w” Srre o Ok ?é”?f?é /)[7‘? /jf%f;/,z ,,; . jj ;j e g{j‘;g'ﬁ,; ¢ ffﬁiﬁv%;ﬁ q”&'”&g
s owlse Vavnlle n o flose Sproqps  with flo porestnce. gf
lpu// 7(?‘;/ nfff”{(:q; 'f’?« }w L5 Co 6 f[ fﬁz #/f . ff ﬁﬁ};ia ) [’ i)
)

ﬁ"?l] AL Bty
{ﬁv’/;’[ LT 7{ ’ / ) ‘ !
FARS R S S VYN L&l LA pe e - 3 y
te TS bre o fle if/éz;;ygif /fﬁf’hw{ #7[&{?& i |
(445 F N e lE DT s O?}ﬂ/&ﬁ
/ [ &) 4/.;»[,,’;(Q

2 ‘ N %
i!{!fuﬁ%ﬁfg f?fg'u;;;/,,»'f: it fy(( fM,{Qf_’gZ‘f_/“;{f%%/{f{)
~ 2

f;"'piﬁ" f;'- 71’ t’i/

10




i

ot

side,

out

N
74

>

|

L

LG

L3%

15.1.;‘2“

6t1%

707
60
5* 1

m

%1

19

(01

B

/],

%mﬁ\ Spp.

vl n\w@.

Henepns hispiduns
N Samaly %

Gobiidae.

L

Swaeta

7o

v et ase ;

mp)

hevmi O m\mmu.

Opleiothviy. suenseyii

N. SVeerges b m




! L
{ o s @ o gD
v &
= 2 1
g 53 ;
L= L
««««« i ey T W N > :
5N,
[ el =1
PTNE :
- d = = 3 W H
- S : - §3 o , IW
i ” = mEE 2 - < e '
— 5 = g S
R~ 1 i !
rl,w\\ TN w\..ll b A MHWW i
S T B
- , : A ¥ ,
nE ! <] & ~B
. = Lt

]
|

W
R

spovep in relation 4o Sponae Sw@c,e aven, (cm®)

e e # « 4
- [ ¥ S S - ﬁnu w_
& R I -
R = g Sy a @\ z
e = e e o 4 ® \ W T
¥ i H e .\\Wﬂusux = - - & . - £ .ﬂ
e el aag ST | &y
{ " 5 RN s s —_— At ﬂ,,,,,.A Lo b
‘‘‘‘‘ H 4 s— = R Lk . 3
< ; s — = ® ! ) S "
. gupa | P & .z
= : ﬁ%:,i H -4 S o 1
SENCSEY & 4
: _,_ 3 9 \ & o :
= B 4 e TR - @ ,.,M -
m Z Eicisa E & ,, E
. SEa ! M,E,HW; B et AL - K MM M, s KW =
i N0 - 3 o
T L o 5 | ‘
mNHuEunnmm ; = .... - r ,,,,,,, ;
,; R ,
: , I iy R S .
S EEEEE YR " 4 : “
- B0 D O 0

b 1.554
.54 1
242
| @F+
[.58¢
[i2
040

5
4

N

2
!

At 4

4
|7
Fam

S0 + STYNGIAIGNT 3o A2GHAN N -

= S




nb, individusls 4.5 |

FIGURE &,

Nobte: of wadividnals 1 rebtion o Surdic

jeaRivg

By
LET T

tovrelated wirfl >&,§\§W u\&\x\\ﬁx

Mmimyrn.

)
e

S TS

30

A e R
Surface Arta
vainimyns oscubpr dimenSina

(e




/ f“f m‘f Wor s f/;?T,/é:,,f,?(j

‘fé//} &g,

sepina it

, 7 P At oF Wiche
5idrs "é)‘f’f 17725 A gﬂw;y of
)f 09@/; POy, ( Eclinsder i"“”/"?"‘ : (’)F’ZMWMMMQ

Cpeiies

/ » [
T j//:?{/j A,

. Se “ﬁw’“z ¢ {Juhar g@-ﬁ;? g{i’ o Whest Tudies Ciféfim Q

%fﬁ»szfff , {:J”/z:/‘ ff:;} 8"/?, K ,g[:’,«/ fi/f‘ /j//f/ﬂ, f% e {r f’pﬂﬁ(“ 61{?

’ s £ vy )
*{/’,/ 67( 1] éﬂlgw gﬁﬁv o w/vfw Fwil{/f} v f/{rt";{,,»’

Hﬁiﬂﬂ‘l {-’T/?m F 6" (f(j 8/{?;‘ ﬁ 7. /{%S ';\*; [ zf{,"{({}” ., ﬂ{‘ O f;is )‘ [ fi”s?/,w{;/ (f[ fe”fr;/(’(
/5 f} f!i S s /%(4 5}?;#/1& f;‘fﬁ’ oo gf,’;,(y;«?/&

=

/9




