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Although the systematics ·Of Western lndtan ocean 
marine ftshes is tolerably well lmown there .is very 
little information as yot a:vallable on the bi·ology and 
ecology of f.lebee. In the coa&tal areas of Kenya and 
Tanganyika (Latttudo l'O 35' s .... loo 4o• s.) the East 
Atrtean coa.etal current :runs northward at all times .of 
yeal" • .forming as ·tho north ~~~ing . bran~h of the So\ttb 
Equatort.a.l current when it strttces the Afi"ieau ·mainland. 
As a water mass that bas beQn for a long period of. time 
at the surface it is 10\v 1n nutrients (Newall, 19!;7, 
1959)" In addition stable upper water- layers with n 
marked the.rmocline ovt;r mcOst ot the yea:t Mll 1i ttle ar 
no upwelling ttouth of tbe equator allows little addition 
ot nutrients from deeper and richer water lny{)rs. This 

I'GSttlt.s tn an area that· can tn no wa.y ~.called quanti ..... 
tat1ve1y rich ln animal or pl.ant lite; but the eea as a 
pro1H))in flource plays a traditional ,and important role in 
the nutrlti.on of the coastal races.. The . tradi tionnl 
African ff.shoey ts cal'ried on in almost all type.s of 
habitat from mangrove $\Vamps to deep banlcs of forty 
fathoms ana over. but the main bull( .of the fishery is 
based on thcs& fishes on or a.s~~;ociatea with coral reefs .• 
Tbe complex bioooentJse ·oif the reet !beems .an oasts ot 
11\'ing matter on tide coastllno. The prGsent .study was 
undertaken to describe the fish fauna of a. typieal coral 
reot and tts .relationships to tbe coral tacihls of the 
bottom. . Tutia R:e.ef tn the Mafia area was chosen fol'" 
study, a& it had a s.1de e)!Joaed to the _.open Itidi~ Ccean, 
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a.s well aa one aida completely shol tered from wave atr.ion. 
;Thre(} tran.seo~ta were pf;)gged out down, tlle three sl4es ot 
the roughlY triangLUlar reef • mui t:h~ dominant orgmd.mau; on 
the bOttom, 1.~. tbtUle covering lat"Ge area.c~.,:' an.d tb()me 
spcotas d(1ternd.ntng bottom structure, \VCft collected doWn 
that~ tr.a:n.seccts. quooratsn 1 Yard fi'HJ~Bre wet"$ lm·d down 
tllG t~wseat·s, and the tlomtnan'b corals • algae 1 alcyonQria 
and spong~e noted with m; est'tme.tion ot the ~ea of thftf 
'bo.t~om they oov~rred. Collecting of !fishes by a s$rles of 
~xplostons was made down eaeh trauseat .1. at:; well as tronl tbe 
!"4i):t~Jt of the ~ee:r and tbe Mt\:tf.o ArohlpelOi{to by expltllllve~ 

.oott other methoc:ls (see App(:)nc.U.x X) e 

Typically the East At;rlean coastli-ne is lined by a 
fringing re~i':, usually ot' not. great width .< ~ mi.le) .•• All 
trtago$ of the fol"ttUltion cl a *'bunt chann$1" by et"Osion 
behind ttu;, ree .. f c7~st at*e seen~ ll'rom ol.>servat!ons nn the 
.fringing reef of the easte.m Zan·zt.bar ecnstl:tne • tbe s()utn .... 
ern and eastern tmtl~rwnt~r coast slopf!.s of Tut1a Reef a.re 
similar to th~ .sut"'f e~posl\ld fringing net, and th~ dosorl.tr61on 
o.:t these sid~a c&n be oon:et~ered 'tJ'Pieal tor much of the 

i:a!:'lt A:frli.:uin coastal at""ea. 

Grateful actmowledgemt1nt$ ~e made to Dr. J ·~v~. G: 
Wh~eler ~. Dirncto:t of tile East African Fllsh.e:rle$ Researob 
.P~g-anizatlon lfhere the work was canied. outt ~. J·.F:cr. 
Morgan$.1 Mr~ Jf.,s~- Newell ••. and Mr. F • Wil'liams .al.:an o:f this 
organi21a.ti<m fo't willing help with ·field wnrkt mui to 

Pre>tessot' J ~If. Day, ''hose enoout>agenten:t. and crtticiam bav~ 
been .its mainstay.. Tb.anks are also un~ to tbe. local 



-3-

M~er~ D1Aroy Sbell <>11 Exploration company fer ·training 
in <Jxploei'Vc techniques, to J.J1os Ann sobwoizer toY: bel.p \11th 
Jll1?dcls tor Plates 1 and XXXII, and teO Cdr. Mallory •· Chi of 
.Ry(!rographer#- Ca.pc· Town. · · .. . 

I m:1 1ntl~btec1 to tho_ toll()wing specialists tor 
t<lonfii:t1cat-tone: Madropora. and ~iillepora• Dr. d. Wells 
(com.ta'l Univorai ty); Aloyonar1tl-. Dr. Frodorick M~ na;ycr, 
·(U .,.S • 1-Jntional Museum) ; Scn:anldoo ~- Dr., d _-.F .c • Morgms.; -
Sphyroontdoo nnd carangtdao ,. ur. F. Wil.liams; Sbarka on6 
Lo~hri·ntatul,• Dr. d .F.G. Wbeeler: scaridoo and tb~· numerous 
ftttnil:i<rs of smalle1• ree:f f!Sbos 'tolten ~ ex.plosive·s.. Pro· .. 
fessor- J .I~.n. smith-- (1Uiodes untveTsity); ond Alg®• Prb­
,tossor w.E. Isooc (Capo T.0Wb University) •. 

• >' 



Tutia Reef' li:es on the outer octge of t:he Mafia Ajfefit .... 
po·lago,, tn so 7• south .Lat:itu:de (Plates 1 & 2). t<'\llft~en 

mlles ot sha:ll(Wt water (mostly s .... ts fathoms in depth) dotted 
w:t.'th reefs and 1&1ets ,separate :tt from the mainland. fhe 

ruef 1s separated bY a narrow clulr.m<;l half a J:ntle ''lde from . 
K:U>on.do neet to the N.orth, ·to the West tbe t-eef faces the 
mainland ao~~nss the. Sotith Mafia Cbtll'mel, and to tb& south 
and East tho nott~om. sloptts fairly quickly to deep water• 
th~ 100 fathoms linG being :ro&.ebed in about q miles. 
'rhe :t."ee:t therefore eon.,oins oo:ral slopes exposed to the · 
Indian ocean to the south and Eatt, ,ana more pro tooted 
slopes on its weBtam atut northern .edges.. Tb$ ~a ts 
domina-ted by two main faetort'i, tbe period:U:a monsoon wltuts ·• 
&ld the n·ortn flow1n.g E :A",. Coastal current. l"rom November 

t-o March tho north.....eaat monsoon rinds blow • usua.lly Forco 
l-3 on the neauiort scale~ and tend to slow down the E~A: 
O<>asta.l Ctd:"!'ent to # ,...,. a mots, From. May to october the 
stroogt!r EH'Jutb-east mons®» wibds blow (1-"orce 2-5) • .and 
this, combtnod wtth .a -ocmtple·te:ly clockwise wt.oo system in 
tb~ ttorthem Indian ocean :rf!sul ts in ,m'l aoco leratlon ot tb.e 
lf.A·. coa$t&1 Cttn"ent up to at least 4 knots '(NGwell. 1'957) .• 

tr.ida.l ·•ar1at1on 111 th.e Mdia area ft-om nu:um low \fater 
springs to mean high water ·springs is 12 ,.4 it • • the mea~~ 
noap di:t.fere,noe being 4.2 tt. ·tbe main cu:t:re)nt tht"ougll 
the gap between M.af:h1 and tile mainland .is northerly, but 
at Tutt~ Ret:d! tttlal rnythaa d.ond.nato. .ln o. series .of 20 
minute t-~adtng.s with an Ekman current metre (supp1emeJ1tt'td 
b1 some .24 flour 't"ea.dtngs with a CfA:rrutbers met~e) at all 

stag'l!t:S/ 
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,st.agot:l f>f the tidal cycle f1t nenps fJJ:ld spr1ng·ra, Mr .• n~.E(. 

Newell tountl :ho curtents exceed.ing l. knot &rQ~d Tutta aeet. 
tjf.f Mange Rot!f the main wa:t(!i'" ounent was north~w<tste~ly wt. th 
a rave.rsal to soutber.lr (ith c;,f the total :ourr¢nt.) durblg 
l3bb~ 

on all -taoes o·f Tut:tt;t J!fl<!:f there was. stl"a.igbttotwa'l'd 
lao0 reversal nt ot.U1l"~rdi. frtom obb1ng to flotJt\t~g end yt~,. 
·!~l.'"~!:t but the wegtem fo.et Gb"Owed clocJwd$e ohang:Q tmd. 
not m:ti .... c.loQt."Wisn B$ ·tm tile noYtbern .and eoutllem taoes. 
olos~ 'tC) tibe rot'llf' ~dge this patt>Otu be.Cf.ml$S mot'\e omnp:le-. 
due to rntl....Of.f from tbe rae:f .,. The strong .G :A~. ooasta1 
Current re.sults tnin.Q;rtb.e:t:'l:y ou'tl'e.nt ot water tbrott.gh the 
wllole at'O.ld:pe:lago td ttl t1da1 Gl.tft~!lts to Md tn>m the 
~ahnllow araa trup~w.impo$~d on this tlow, 

Sal1n1tN1 tu!'bid.it)t and tbe et.teot. -of tbe Rt11'l,j.1 Rlv~r .• 
W1 tb tho Ruftji !Rlt'Ve¥" tn noN.a.l flew $Gltn:ttt~s at a.ll t·imes 
ot ilEHl]) and sp~1ng ttdtu3 wer9 takon ar~und ·Tut1a a:eel rlurtng 
June 1956. Sal.inltte.s >Vn.;ri.ea from 34 •• 7 .... 34.95 p.ts/thoucSand. 
Tba lcwer 'Values well"() obtained .after some hours ~bbing, wb:en 
water frtr.n the $hallow ;inshore a,.~a Qf th$ southern t\I."'bt­
pelago covered the re~.f~ m:ltl the high •~lues wecre ·obtained 
afte~ s0111e pel'1od of tloo<U.rtth wh~n tiie "ef' was c01r.et-f)d .in 
water straight from. tb~ open sea~. 'fhe range (lt s.a:lini ty 
value$ fromj wato:r ,(j.f tbe E,A.~ Coastal current d'U.ring the 
fi)ru!" is about :M.6 - 35.,39 (New,E)'ll lOS:o). The nuttjl DG'lta 
wt tb it' wlfle tnangr.OV$o St'fa:mpa $'!d. t'J.omplex. ot wlntiing cb.armelo 
ta clearly the result of tnanr chf.itlgas ot course. At :p~e$e.nt 
ttta bulk of tlte wate~ entets the nQrthe'ftl 'pnrtlon :of i•h!f) Mafia 

arehipol~go, and even f.n $pate does. not tiifE;ct Tntla .Rtlef,, 
Tile l>tritet bas bt;;en al)l:e to sr.,o the tu:()a flfom an .a1lrnp·l~e 
witb t11e Ruf1j1 RtV(ll'" in full t1ood 1 trbon tb.e b~ silt .. 
laden wat.e~ xrou.r$ !.rom tl1E) tl&lta. Mt\ tn'oves ncrt.bwN"Us f.n a 
g1g;nn·t:i~q bl\"own tlt:ron.m iu. tbo tnn.er half of t.he notthem 

Mafia/ 
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Mafia archipelago. outside this brown water across a 
clear dividing line lay the typ.ical blue tropical water; 

covering all the southern reefs~ Niororo Island reef, 

Sbungumbili Island Reef, and the outer reefs of the North 
Mafia area. Du:d.ng the four years of observation, even 

during the times of the "short rains" and the "long ral.n.s*' 

at the changes of the monsoon \Vinds, such muddy water was 

never seen off Tutia Reef. At present Tutia can be con ... 

sidered not to be affected by the Rufiji• but it is 
possible that given a more southerly entrance ·Of the 
Rufiji into the area duri.ng the past ages, 'l'utia and the 
southern reefs may have period.ioally been affected by the 
Ruflji River, and suffered retarded growth or death from 

silt and low salinity. .In this connection it must be noted 

that Niororo Island close to the Rutiji roouth, ll.~s a 
flourishing fringing reef, the dominant corals baing huge 

'beds of Acropor~ hxacin!t!:.~• much Seria·topor~.hystri~-· and 
rorites (~yt?.area) QOnVexa. This reef has not the variety 
o.f the outer face of Tutia Reef whi.cb is exposed to the 
swell• but what effect the Rufi.ji Riv-e.r may have on it at 
exceptional floods does not prevent a high percentage coral 
cover in some areas. 

On Tutia Reef visibility below water is seldom less 
than 15 ft., and is usually in the region of 20-30 ft., 
and exceptionally may reach over 60 ft. 

Wave action on Tutia Reef.. During the south-"e"~st 
monsoon wind strengths of F'oroe 5 and occasionally Force 6 
occur. and the southern and eastern edges of Tutiat being 
unprotected .from the .open .Indian ocean are exposed to violent 

wave action. During such times it is impossible to use 
fr.ee diving equipment on the exposed areas of the reef,, 
and ships cannot approach the reef \Vi th safety on the sea ... 

ward side. At this time of year much coral, mostly 

~cro'Ror~/ 
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!.R£Q}10l'"fl . fPFtn~~!ft and A r~IT.¢~'rJ,~S:i s .e .1 s broken by Wa\l'f3' act-lou 
attd. masses :ct· lOOSe fl"'at"Jil(mJS \'f.a$b Up attd dQWU tn th,e ~lilt;r,~O 
Gf th:e f)uter slope • Aft~~ St!<ih a atom a buge :platfortn o1' 
A~ro.».orasnicita.··::ra.~- 5 ft~ across was nlso 'found to·m U"' •d 
,- ·r • 1 ~-·_ "Q!lii:6 ii:ljlt;M ,c;.-~ ... ~ a ~ ·r 

lying upside dmm. Whe woete:nt and northern fnces or tb~ 
ro~t -l:i~e :sheltet"Gd tmd~X"· !lucb conditions o'VectJ. at h1gb tide$,. 
·md !n bad storm! tht.t 120 ft .•. ,JJ."~·v: :tvtanib1no wa$ able -tc lle 
saf~ly at anchor tn th~ gap between rruti.a and t<:ibontlo r~ots* 

pro·t(1otod bY 'ru•U.a Re&:t :• and tUldorwatel!' Ob.EJ~rvatiw vtae able 
to ShC)W that wa:\re action wu .«;!Sight and no C<J!:'Als were ·bf:!ling 
da.magtu'i on t.hti tto:J!them and. W'$Starn reef edgefJ.. tn the 
no:rtJ.l . .:~ast monsoon ·tba !"$rtf 11GS -to the lee of Mat!~ al1d 
Ktbo:ndu iis:tanas, antl Wilvil aotton :t_s .n&g.l.igii.ble. As men~ 
t1(m.Od by CJi'O$SlMd. (1902) glt"Qllnd. $Viell$ f.J:",()m thQ' ::tndi~ 

ooeau. are unusual• and on -Jutltt (in the .N~.E~ mon-ac:on} little 
2 tt ~ wavos t1.x+eak ~n tbs .soutb(Jtm tm.d eastern: :taotJs ef the 
rQet ,, and the norih:~·rn and westom tooe·a a:rn flat calm. 

'!\be Tanganyika and .Kenya c.oastt? ~e trttt;;tdo tb.~ uet1a:1 
We stem tndtmt ooem1 ! oyclGn~ -ar~a, .altliottgb oc<HlS!onal · 
t treak' cyclones ml)y .strike this qoa.st ~ IJ?ht! tw~ most :ti3Ce!lt 
tJf' these \\Ver~ tho Zanzibar oyclono a~ 1812 .and tb.~ tirdt 
o:ro:tonc of 1962 (s.ansont 1953). Both were sbort-lt'll'eajl and 
oaae~d veey tsolatE)(l wind a;td. sea tlattulge. They -oanu~t be 

con·sidered to lu!l:ve muolt e:tfeot on tb.e .ccastltc.e • tutd. ttw 
lack. Qf large "nG.gro...Uaadsn .is pra10funtably due to ·the lack 
in this a.r.ea. of ve~ e~'\Yer~ w'l:nds. Sm:alll,er oor()l rockt),• up 

' to a tt.~ acJtosn do occu.rj :tu:1wover, end lli"O 'foun.d along ·th<:J 
eastwa.rd ·reefs,. ·The·se ~ presum.nbly small .oruiJugh te be 

·tt1rown ttp b'f $t~ng s"'.K: munst1oa td.:ndr;, on rrutia Re$f a 
wi.dtJ b()ttltler traet ·ir~ p!".ose~t,, but &$ d9sori'bod below· this 
~~~:,; oonside:t'~d to be chiefly tbe rnsuit .of :erosi()n, ~d not 
l:rav.e tb~f)wn 'boulders • 

B~/ 



If, 1,.h~. ~.r~g~ ~~ .. TJl~~a. xt~'~: 
over much of tho T:tmganytka. znnat bar antl P&tnba o.o.:Elst~ 

tile present root entls on the lan&rara s:ttttJ at a ~ltltt of 
ooml rook 14 foot in bo$.ght abf)VG tbo pr~s~mt reef flat. 
In n.n ~a like the east coast of' Mafia the wall may run 
unbrt1k<.U1 tot 20 ml:lee, with .a. l~Yel ·plain rtnUling tnlarul 
above it.~ presenting an upper eurfeee wl!tb Gmal1 depreesf,ont 
tm.(l upstandt.ng 1 .. 3 :tt. l.lOulcler:s. ln tb~ d('presslons 'ttf tbl:s 
Vbl1' rongho~ed stu-faee 11Gs u r:toh $Oil·~ f)tten used for 
eu1 t1vat.ing $Qit~:s ot" pow.pflt.we • .or supporting mm1e:tute'ly 
dense btl$h.... This s~erns to bo ,an ·old(;)!" reef flnt• tts 
rough~n~tl $\U'faoe oaused by dlffe:tenti.f1l. wea:tbe~lng.• morG 
de:ttS·0 cordt:t ~ema.in:b:tg longer thtat tllE) matri~ oot•eoa ibem .• 
Gros.a1an4 ( 1902 J tcund matt:Y corals on <tile 14 ft + reef tn 
04U~lbs.r in upright .and growing posS.tiOl'l• .nnd ;States "lt is 
:tntG·:r.a-$tlng that :lf tbe ·(h~ean returned to this lo~ol la.rg(l 
areas ot the Qaat~nt pa.ri.s of Z~f.lla.t- Qllo Pesba tslands 
una ()f th~ mainlUJid would b~ submll.lrged a.t high t1t.oe·n. 
G«rdinGr (193l),, nfte~ W$J:tt .in the Mal(U.vea and tb-G 
LacoadtveGi· tho Cbag~a Arobtpel$;gO• a:n<l the Mar:;o•me ail(} 

\ 

s~ycbelie$ Islands~• f(tuna nldane~ tor a cbQ.r!ge tn sea .level 
of at least s .... 10 ft, ant'l tb.at thts ohange was tho d&mlium.t 
o~us-e of :fo~tien ot thtj islea of ato11s,0 :and alen that 
suub a. Gh$1ge: ts evf.dant over most of ttt0 i.sl.cmtls of tb~ 
nqua.tort,al bolt•· with 1ndion.t:tona .cf· m~>re cmnplQ~ ohan~e~ 
of level Jlorth Md .JS(Itttb of the info. lat:ttu4es lS0 _.. Feye:r 
(1911) tound that Aldnbra bad ovt:r r.ttu:tt of t ts· 1t;let.a a 
seawlU'il cliff of 16 fotft.~, and plates ooll":nl$ !n this Qlltt 
in llviug poaitions,, stating tt.on the top \'lt th() oltffs.~ 00 

·pe:t!.f(:Ct were; they• that tt was a1ttieult to bQlteve 'that 
tb~y were. long <lead"" fbi$ was· 4av1<len<!ed t3V® mol:*o ·ol,e.urly 
.on Astove;,: whe.-e tbe ~l$Vatlon was conutdGret'l t(). be ••pe't'https" 
18 teet ~, mtd a.t Aasumpt·ton most &t tbe island wu.s 12 foot 

above/ 



abov~ $~a. .l~el• 'vi ttl a ridge 18~0 foot abov& .aea.level• 
wi tb n'ittt1Y oor.als in the posltl()D: ,ot growth. Stkcs (1030) 
f(}tmd raised boaohecs an'd cav~a at 15 foot above present 
sea level M the sottthat'n ltenya ooa.st, wn:l"b Ctio$\V~l1 (105.3) 
t;ttgge·st s may oo du.~ t.., a paueo in ·tbf'J 4rtlp in e0a level Gt 

th.(it on.set of the GEiial?lit~n pluvtal, wbio:b .he o;uates 1d. tb the 
1aat (Wnrm) glaoiattons i Ce.$Wel1 .oona:!.d$l'S tbo.t tbe 'bUlk 
ot t.ha t:t1ovated t"<:lefs in tlte scutttel"ll K~nya eot::Gt wqn tomed 
dn:r:tng the s.eoma .ifit·er,<pltWlal,. :tf1;r two· not vory cocnnotng 
reasons• (a) lwt'laus~ thiEf ~u$ the lon~Se-et ·O'f the ·tb,re~ li:nter-.. 
pluvlal·s 1. fi:iitl (b) 1$oause th~ apparetlt m&.!dmt.n~ he1~t ot ·tbt.~ 

r~(tf is tnnst~ c-losely matcbed: by· the se.t.JGn(l .tnti9tg1aot.al 
i$eS.~l~evel ()t EU~Q'pe. The tbtru 1rltcrplu:vtal fl;ea :t~vel hO , 

CQtlSid&i,r& to nro:~G b$en 30 toot abQV'o tb~ llli(HJ~Xl~ Wb.t,tn .e tbtltty 
toot .,oral shelf wa~ out which oan. be s~en at Me'baua, ad 
on .l ts ~o·t're.at flrom thtr:; 1·eve1 as tile f\'J.l'low.lng p;tuvl.al 
approached a panse cattsed tbe -e"Qv.:uil Md 'baoobes ·:re1'$!"1'&d 
t<o .a;JmV~ Oi ct•k (19M) ,tn:nmnarle'as the info~~tton. M 

:r.Ueea. beo.cb.6S on tho ntJ:ttne•, and e.astel'b Somalilad 
couts~ on the ~orth«;trn oo\Q.St tJ;t~l?o :te t~ca~t~r(}d ~vtd~noo 
f:O:t' a 5 .... 2l'J ~tre: ralsE!d beach at tbe bf!:gimd.ng ~f the 
upper p1ei:etocene.~ on tl\~: eastern coast there :t:s :Q il -~ 
24 ntetre bsaon., .and unotln~t' slight one at 2 m~t:res. ln 
spit~ -of tbe fao't 'that e.cra1 ~efs gr,p ·tm. tl\erse ap¥J$ts n.t 
pr~H.;ent• th~rt; ts no ol(u:~r 14 lo·ot r:·a.teed -eowal tn~aoh 
desori.bfjtt fJtom the ~rea. nutl.cb.er t-eeently (19.$8) -d~ecrtbes · 
existt:ng 8\nd. :t.atacd <.Jor.al g~owths ()11 Madagt.tt9Qat: ad. n~lt;J:\b1:>ttr• 

tng ~'renctr r.u1ad islmt·us. on Jd·adB3tUlCaJ" l'"&tsad cCnral. ":efs 
ot any height ~ ·0!11)'" found ab~u.tt Its bOI'tllU;lm ttp •. ~~~e a 
t'ESe:f of tttun-41y .10 .mirtx>esn is present,, tla.t~d 'OOtort\ii tne 10\f 

lev~l ~lf the 1aat glQ(Jtatt.on (Gu:tloher op~ctt._),,. tfh'tlre: is 
ao di.$t-inot:11fe 14 loot Ie,nte.rge4 fttd! tlere: • ana ll-oh$ on th~ 
:test &f Zttadagasca:r. GtU.l<the:t 4oseribes no 41st:tnntiv9 
14 ·foot beach an the Oomo.-o gt"sn.l). 

It itJ/ 
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lt is then oloar tlla,t a coral btane.h of about 14 fo.ot 

ia prosont over o. grea:t deal of the central and w~stern 
Indian ocearL1 as ev.idonced by many islands, and that this 
oan bo olearly seen on tht~ 'l'.anganyika coast in the area 
.cf thi :s survey t on the I tali an Somali land coast,, and in 
Madagascar., suoh a eoral benoh i·s not clearly 1S<~a.na and 
on ·~ha ·soutn('!rtt Kenya cua,st a raiaGd beach of tld..s 11eignt 

1tl f,outul. nut 110 wide coral shelf. F'r()m the extont of th.ts . 
older l"·cof (Enst Afrtc.un coast.line to tb~ Mal·di·vaa} .and its 
grent longtbs of lovel n·speot tba emergence of tb:ts reo.f 
seems to be duo to oustQtic .anti t1ot to toe tonic moveuu:m:·ts. · 
The aat~ ot the reef ie p;r-obably upper ploiatooene~ and 
1 t mt\y have been forrde<l du~ittg tho lMt tnter•pluvia.l (uhicb 

correapond.s brontilYJ although probably not .emc'tly \Vitb the 
lnat European intorglae!i.al, vtde coolte• 19.57) or towa.ra.s 
tile llog1nn1ng of tho oa~blian pluvial. 

This raised reef hns playod. a great par·t in tho altap1ng 

O·f the east coast of M.a,fia Island (Plate II) J Olld .forms tbe 

basi a of many of tho bo0t of s!lta.ller l$lands. Mafia .Island 
t·tE;elf' is not of co:ral origin, but is mostly of clays. sanely 

' . 

clays and subordbtate limestones, all of Lower r~uocone 
marine origin.. on the landward (~dgo of tho island some 
smnll P11ocena mnt>inc detri i1al ()titorops l"ench tho aurfaeo. 
·rt~be seaward edge.~ howevor., is all composed .o.f Picistooene 
to recent oora.l reef• as are the small islands to tho smttli 

and ea.at (~lnent Island:~ J1bontio Island • Tutia H.Qot, Okuza 
Island, etc.) Although a. rotl.Sonable explooatio11 of the 
shallow Mafia aroa may be t11nt it .io due to silt deposl.­
tion .from. 1~lle Rufiji Delta, fjhia f. a no1; boruo out by the 

dedp hole d:till.ad bY the D'Aroy Sh~ll Oil Exploration C,ompn:ny 

on Mafia. I stand 11 Wbora it was found that mar!ne detrital 
l1mosto:no lay .from too ft .• below the surface to s,ooo ft., 
tho .island itsolf being a sl.ightly "posit.ive" r:rt:r.uoture on 

a true/ 
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a true continental shelf (Dr •. R .• E. Lint·ont in litt.).. 01\ 

this shalf the smaller ialandsand tho long ~astwa.rd edgEJi 

·Pf Mnfia. have been forr.tctl fire~ as reefs by r,rpward cora.l 
.growth auring tlle Pleistocene • and later em.er;ged by a 

.. relative drop 1n sea level. 
\ over most of tb.G Mafia coast the width of tbo pr:'Ooent 
rt>of flat ave:t•a.ges 600 yards 1 with a :maximum of half a milo. 
Tn;fs is typical for mue1.i of tha E .. A. coastline.. on the 
Zanzibar east coast th.e reof flat wldtb is slightly grestor, 
varyil1g from ?s to li miles. It .is Crosalan.d•s view (1902, 
1903) that the present reef flat .is duo 011ly to erosion of 
the 14 toot rocf ~· and that n() growth ·seawa.rds lla.s taken 
placo si.nce that time. Whether this view ts completely 
correct ta doubtful:e and will be discusse~ later.. It is 
cloa.r 11 however, i;hat in some plaooo muct:t et:•oslon has 1:aken 
place, and the southern end of Mafia and its :reefs pre.sent 
a vory clifforent picture from the typical it - i m:tle flat. 
n:ere Hewo ;,. t."hole • Juani (»ld Ki bon do islands, al:l forruad 

'Of tbo 14 foot coral be:nch 1 give evidence of much erosion, 

and the reof flnt may be up to 2'! mi loa wide ru:ul over. 

There soonts no roaso11 to postulate better coral growtlt in 
this aroa resulting in a wider roof and tho altern.ativ~,,. 
eros! on of the older ree·f • seems ev1denootl by the d.coply , 
undercut cliffs.; :f.allen rocl"s on tho Gouthern ond o:r 
Jttoni :and Kibortdo Islands~ and tho few 110':' isolatect u~tlcksn 
of tho older coral beig;ht 'that atonc1 hero and thore on 
the ra.af flat between IClbondo an.d Tutia .Reef.. At Tutia 
r~()f the d.ecay of tho old coral bench has proceeded. further, 
forming a plo:nt:d flat, with tile older .reef pa:·eaent only 
ns boulders in the boulder tract. 

The :r·eef na exposed at spring low t1<1e is rcrugnly tri­
angule.t" in shape (Plate I) • with lung northern and south­
oa.storn faces:' an i11ourvoa western bay, mu:l a short 

southern/ 
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southern boulder tract. 

1i'his im 100 yards 1on.g 0 and up to no.a,rly so yards wide 
at its greatest widt1l, div1Q.bd by a. low neck into tw:o portions.; 
a shorter wes.terly one m1~l n longer south-e·ast{!)rl:~r one.. The 
boulo.er trnot averages 8-9 ft.. a.bo'VG datum, ana. til a nighest 
point on the ;. .. eef (10 ft. G· ins.) .occurs at about its mid(lle. 

'IItl.e t:r.act i ·9 comll{}S$u .of a t1umbl·ed mass of bouldGrs of oor1;11 
o:!'igin ,,. mo etly d.. -. 2" en aoruss t some 3 .ft. acrose ·• tb'ose 
nn tho centro o:f the ridge being immovable (this portioll ' 

wi.ll be called the 'bookbone·•) .; bUt tnoac to $oaward btd.ua; 

loose ( aoG Plato .Xli) • In some places along the reet tbe 
bacl!bono o-f .rook h$ier to seaward a steep tmd urulerout 11 ttle 
cliff of li ·- 3 tt.; s~ooa.rd ot wnioll nro foutHl' the lt:>ose' 
boulders • At others tbe fixed bQuldet•s. :of the backbmltt 

and th~ l·ooao boulders merge wi. tbout a. clear boundary. 
After severe stoma t many of tile boulders o.t· t.bo louse p\'Jr .... 
tion are moved, and even oxt tho backbone boulders~ow signs 
of n:toving and broaktng. on tne reefWard or loe si~e of tbe 
bacl;:bone the tract oonsisto of smaller loose stones and 

dead ood brol<en co.1"al brash , v1i tb some sand. Although tn 

many areas of the typical E,. African fringing rcu.~f;s oocaeiona.l 
boulders are preaen.t on the o:reat 5 .in no otb.or area. was such 
n distinctive boulder tract .se&l1• '.fbo southa:rly ston.nf;iJ and 
occasiona-l huJ.trioanes do not seom to throw up O·oral boulclors 
of any lal."'ge sf.ze on tho reef cres·t to form the larte ond 
otu.:u•aotortstio nncgro-headan of many parts of tho Paait1o. 
If tbs tra<!t on 'l'utia is from wave throw. bnulder·S it must 
be .Q.ua t'O oi.ther groater wu.ve notion boro than on the rest 
of tbe coastline .or to morq vigorous eo:ral growth to pro-vide 
unstable oorn.le in times of r:;torm;t o;r botn.. There seems rto. 
ro.ason fo.r greater wava action on. Tutin than on the rc·st of 
tho M!t,fia .cioast,j or ~an tbe reef 011 tbe ~nutuern tip -of 
zanzibar It;l.antl to talta two oxamplos ~ yGt no such distinct.ivc 
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tracts are formed in these areas. 'l'he coral growth on 
Tutia. is .equalled in richness at many otbe.r areas vf.si ted, 
so an unusually large "store" .of coral rocks is not .tbe 

raison d'etre fo:r the boulder 'tract. It .ts most p:robable 
that the bulk· .of .the boulders. on this tract are der.ived 
from breakdown of a,n older coral bench, with small ad'di tions 

from the existing coral reef at periods of storms. The l4i ft 

coral bench. (wh.ich shows marked decay at I<;:ibondo lsland a 
few miles .to the north) 'is the most likely source. The lower 
rocks on t.he seaward side of. thl':) boulder t.ract are complete-
ly co-vered in a felt of .short, chiefly brown, filament.ous 

algae, and above this • .half way to the. crest ot the ba:Ckbone 
a f~lmy lithothamnion is dominant·; although some algae are 

present. The lithothamn:ton does· not seem to be. so v'igorous­
ly growing as to help in cementing the boulders togethet-, 
but must to a large e.xtent pt"otect them from erosion. 

Although shingle .is thrown: acr.oss the boulder tr.aot t 

and toms a narrow strip behind the batiltht)ne there 'iS no 
indication o:f thi's widening and mo1ring .inwards, nor are any 
spits o:r tongues formed.. With any wave action strong 
cu~rents move behind the boulde~ tract scouring away loose 
ma'terial. Although there is loose shingle. on the surface,, 
the steep little bank that drops to the reef flat is a ·.f.irm 
slope •. not the loose overflowing type o.f Shingle rampart 
that is charactet-istic of the moving Low lsles rampal)'ts, ·for 

instance .• (Stephenson (}t !.!' 1931• Fairbridge and Teicher1;; 
1948). 

Boulder rampart$ of this type.~ deriv.ed from breakdown 
o£ older reef formations, are described from the Chagos 
Archipelago by Ga:rdine.r (1936 ),~ where similarly only few 
negro heads are found:• F.rom the work done by the Great . 
Barrier .Reef Expedition on Low Isles,umb.grove's work in the 
East Indies (1931) and from work on Bikini Atoll (Laddet al, ,........,.....,. 

1950)/ 



195(J-; ., a rclat1onsbip between violent storm. systems au\1. 

h'Ottldcr rnmpans :is sh{)\ftl•, the .rampllrts only forming 
(Bikini ·t· Low I ales) Oil the . si-de of the reef' ·r~here perl·oa.ic ·• 
Often Wi•d<tly spaced heavy Storms: or Jtttrricanes Strike, or 
being higher (East Ind!'E!S) on such. sictcs.. Pre.sum:ably decay 
uuo t.o_ .solution (the_ rnmp~.s 11o w1tb1n tile tidos)_ and 
borint; orgnntsm.:s. must a:ttnclt. t.hc boulders O:f snob tracts.: 
·but on Tutinc tbe 1:1.thothamn.1tm and probably also thO .atgai 
1"clt that Cl>Vers many of the· boulders gi~s. considerable 
protection.,. and theac boulders would :not -decay· as qujcl(ly 
as thoao on ·the middle of tbe reof :flat stUdied by Ma:yor 
(l924a) ., l1fl(). eaiculntoa that a :fi'Vo pound rock w.ould com~ 

· ·plctely dlsi-1nte:grat-e in fifteen years. 
Boulder rampar-ts. t:r Gard1nc~" s ~eduction and the 

pr~sont one anl correct, can then be. :tomed in. two d!'t.feront 
vnys, .. c1'tbor being U'D.'V;e tbromt or "due ·to -oloor mot decay,. 

The Rne~ Flat 1 

Tho bulk of the exposed po?tion~ of Tut.ta is an eitr:mn.e­
ly level t-ee~ flnt ••· ttld.ch lles at about 2' -3'' above datum. 
"'Just behind the bOn:ldor ·t.ract there is .a slight devrosslon ,. 
not; de11nitn enough to be ea.11od a moat,. wit.b its level 
a'bon't l :ft. o.bOve .aattmr.. No living eonls al:'le· pre-ooxrt tn 
tt •. , Jmt c flN.' bmllders up to '18" across lie scatte1'Gtl aboUt 
;otJ. a .roek;r sur:tace .eovered iD,; thin aand., wt.th patches o'f 
11 thotlulmnion att.d occnsionttl growiiJls o:t· the algn 

. . . 

!!l9!:0Qlath;.r~u: ~lathrpttu.s ff Tbe general 1mpre~si<On 1s of a 
ban'en fl.nt:. From 'this 4epro$s1tJD. too lflat rises gootly 
&vcr .30fJt ynrd.s -to .. 2• 4'" nnd ovar ~o next hun~a, yards· 
to 3• 3" above t'latw. .. Etten a btmdred yards from the 
bOnlder crest tho typicnl .:roo:t · ~la.t tloies 



facies ia found. Tbis is a crambly su,rface, almost complete • 
. of 11tbotbamnion forming litt1·6 nodular masses •. laced uttb · 

·small chnnnols up to a toot trl:6e and 0!-8" deep. These · 
11 ttle channels are fl()Ored w1 tb solid coral rock• .often 
stm.d cO'Ve·rod .- The flat soems to be protected by the 

11 tbotflamn1on 1r.om much decay by scourln~t. chemicnl weathtll"­

tng • or infaunn. but the ~-of.f from the reef top erodes 
the intricate chalmel system. The extremely l·eval suriooe 
of tbo reef flat ·• which over lltmtlrede of yard.$ may only vary 
n forrtnchos in height. suggests a balon"Ce .of tho· forces . of 
decny and growth,. and u relation. to sen level. The 

· ltthothamn1on tonds to overgrow tho channels. and ecourlng 
ac:t1on and other :roo tors attempt to crca.to moro chmmels • 

. Timo .o1 oDOrsion is presumably tbc limiting faCtor. to :further 
growth ln -an upward d1reotf-on. Living coral is absent from 
mont ()f tbe m:arf'nco o:f the .reo:t flat,. bolng found only where 
it dips toward its odgos, and ln. shallow pools towards these 
odgos.!. 

The SDlldbnt"Jcs 

Tuo sandbanks, joined at.. their bases lie tn a curve at 
'the nortb....ttost point of the rce:f. tbc top .Pt the westcm:­
lltOSt and highest being 9•2" above tlatum,, with the anst.ern ..... 
most ~tc slightly lo\Ver,. 

.n: T,be .dominant, Co~a,ls o:r .. tho. UndG1j1ator Slopes of ·~l'l~·- no~e1. · 
· . 1. · !~~"P SputhoJ!l Ed§e pt tho, npcf . 

'Ttt:I.G aide of 'tho roof faces on to Ute entrance of tbe 
Sonth Mafla Ohan.t~ol .• and ts exposed to wave action. of tJie 
open Indian ocenn. especially during the strong s.E. monsoon 
winds,. It shows charaotors difterlng from those of tb.o 

northom cmd weeltem e<lgcs of the reef,. botb of wbicb ore 
sheltered froa navo action. The immcdtatoly obvious 
di.f%ercnces a:ro that this side nf the reef is the only one 

that/'. 
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thot hao n smooth seaward rock s:tope bel0\7 l·OW apr.t.,ng tides •. 
ona has 'ltspur ttnd groove". formo:tions .•. Animal populations 
also 'fih0\7 immediate· nntl obVicnts d1f:t:oronccs,. for example 
the largo .'rurbo marmoratus •. (the Groen St1Bil shell of 

commerce) ·is common here • oo·t is not 'found on the othor 
sides of Tutia.. Tbe fish populn'tiott * in pm:ti.cular· the 

JitmbCI"S of ;1Alt3~US !*Ohllr¥ the bl®li 'tl!iggerfiSh !19lie~~tlfS 

J?.naons, Variola lout1 end ~Erion vtro·scens. :among otho:rs., 
·_is larger. 

A trans~ct (Plnte ·xv) was1a1d dO\"lll the ~oet face witb 
its first pog (Sl) on the highest point o'i the bouldor tract., 

md wlth its las-t peg (S6) at a doptb o.f Zll'6" below datum. 
_Using a rcctmgntar .frome .2xl yard.G (Plate Xl1l) ({Uad:ritts 

':1 rn:ni S4Uarc wer.o ilU1t'le (i;OUD. tbts transect t<O peg· SG. Below 

·this obncnations wore made to 51 ft. bolov 6atum tlbicb was 
considered tbe :toot ot the rcc% pr6per-. 

AG UGUfilly tlofifttl(l• tbo ;seaward slopes imply. tbe area 

from nbont mean l'()W . sJiring tide& {Manton 1935) "'t"O- ·the ·end. -of 

tho roof. Hero this £one ls. divided 'l:Oto 3 portions.,, the · 
. soawnt"d Algal Zone ·• tbe S.pura and Grovves Zona and ·the L0\'1cr 

coral Slope. 
The Se:awn.rd Aln:al Zone.: Peg Sl to .Peg sa CJ"':OS:OS the. 

-&& tl Iii I 

Boulder tract \"i'h:ich bas been previously described,. Pog ·52 

· .. stands on a 2t6" doml coral rock (sc01!11ngly emtmdtt~ti in the 

roCk slopo,) two yards to scnward of the end of tbe Boulder 
·'l'ract,, the base ot tbts boul4cT being nt about the datum JJ.oe • 

. . 'The· So·nvard Algal Zone is a. 200 :tt. slope extending front tbe 
root ot t.bo Bou1dcl" Trnet to 5'6" be101'1 datum •. 'fbtr surface 

. of tlle slope i.s for ·t.he 'tlOSt ~t .n mootb bard pavem~nt-, . 
. w:lth 11t'tl(l t.rrogulm;i.ty or pttttng •. It docs flo.t seem to 
be wealtoncd by infmtnn,: and :t s nlmo-st 1~ covored by 

11tbothw:mi4 and fino brown ·ntgae~. A :few -seattored rocks 
are pre-sent•- 'be1.ng m.ostly :tlat ;Slab:o, ana o. few well set Small 

boulders/ 
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boulders. Loose st.oncs are presumably thrown ·ap ·on· to 
tbe· bonlde:r zone.. A :few feet before peg 52 a ·Sparse cover 
o.f small 'tnfto o~ ttie brmm. algae Turbln.aria ornata and 
T,. deourrens' begins.t vb1·oh 1noroasee :.f.n. density sem:tard of. 
sa until abottt 12 foot: from s2 there J.,s almost complete 

cover" i.e. no rock cnn be soon through tbe waVing ~ronda. · 
. Twards S3 .th:e algae· become $pa.'!"ae lenvin,g ·:ttat li'tbothamni~­
coveretl rock bet'r7ctm: tbeo • and occasi-onally a thin wrf,aco 

·cover :o-f santtt. The dominant alga b,ore is L• oma:1;!• 
OCaaa!.onal heads of :!-.•. -cqmbo~a (see Plate XIV) are f-ound.,. 
with a feu mnll heads ··o"f P():rltc~ sp. (probably :P ... · 
australionatsl about 7 1ncben .acro~s., and ··oecasicnal. tufts. , 
nf tb.o .mauve o.leyonartan, Cestitnlaria sp •• but tbc gmi.eral 
1opresa1on is cf ba:!'ri)l'l; sparsely covered .rock. 

Thi-s soawtlrd Algal Zone· correspond.~ to the 'algal ridge' 
o.f LaM et ol (1950) tu their excellent description of 

. ~ ........ 
BU.tini Atoll.. ln both eases tho level of ·the 2one ,1-s tbe 

snme,c bo~ing ftb.ero 1ow tides just cover. and e:on·tinuing 
some feo~ below this:,.: and in both cases 11t.hottulml11o and no1i 

cor.nl bear -the b.rnnt ot tho wwc-s~ · .At Biitbd., however-., tho 
11.tbotbamnia grov JlplVM\d [into folde(l_ masses forming :a ridge J, 

and not t.mly an encrusting shecet, hence th~ use tter:e of the 
more. gonernl 'algal zone• not. •algal ridge". em Low Isles, . 
Great Barrier Reef". tile •first, huncJred f~et•· of 'the som:a.rd. 
slope as described by Unnton (1935) ia equivalent to thls 

. 2ono. but ,at Lo\7· Isles the area, as. nell.as algae. contai~tett. 
··ccrAls .. 

Tito Sftlr'f ap~ Groi1tfos _zon.,.e: ·,- A fCl'f yards ~ se-award ot 
peg. ,s.3 the V'hole aspect o:f the bottoc channcs. AbYUptly. tbe 
bottom becomes un~ven~ \7lth o. typical pat-tern of 1,ow longi­

tudi-nal ~rs, at rigll-t angles tn• .short line and parallel. to 
I 
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Tbey a:ro usually 8...4 ft. hi~ (occasionally b.igbe:r) 1 sepal!"atod 
by growe$ 3-4 ft. \'dd~ ( qceasloa~ly G · ft.).~ The first f,ow 

yn:rds of the ;purs and tbe grooves aro of doad litbit.rthemnion­
ct>v~r~4 rock w:ttb n tow liVing oorals, but 11'\tiug ottral eov~r 
tnc~\eascs ~npt.dly and w1tbtn e: t~w more yards tbe pet"oento.ge 
cover :1 s .eo - Sf.$;. with ~b~ tops of tho '$put-s and· t!toet of 
th$1r sides cQ11P1otely covortld•, but ttl<~ flooJ's ot th~ greaves 
typically bo.ro {)f living ccralst mil, often wltb loose oOJ>ol •· .\ , ~: 
frllgrnents or patohe6 of snad. (Platf:l$ XV ona Ull) ~ TI:UU:Jc 
.otlra.l franment$ a~ most tv of: b:ronohin" f&ms of AurontJr.a .. ~· · - .J 0 · _..,, ltf'P. ~: ~.- moor I 

1'fbioh seem to bG e:xten·sf.v~lr damogod during tho' s .• E .. moneoon• 
tite d~aged colrmles r~g<meratiug during tho calm perie)ti of 
tbe N ... E.. monsotm. At the towa:t· OJ'J4 of this ~one tche spurs 
and groo-ves bneomo lt\,as mal"ktld-1 ueualty with some ()f the 

spur$ bQtng 1cst 1 mt6 othe~fl bacomtng lower and wideJ" oottl 
they ,merg.e into e raot"e even bOttom ~tU.Klribod .$$ ttle I.owtlt: 
Co~l Zone •. !ftte ,spurs ODfl nroo1ttla Zone 1s oh.aracterlfJ0d 
by a ~eat vn-riety of oora:ls • dominants being the .ebrub..,like 

~Ct'!!,J?!f& oom.t>o,~; ~-•,,J!ali,f,JI\;ih wJ)icb here forms flattened 
senct"Ustlng sbe·ots, and seldom tbo hi.gh turretca tom it tattce 
in calmer t1at~r (Pl.at& UtV) ; the regulaJ:" pink shrube <Jf 

''*tz.!~ell~Ffl' .. ~et~.t:4fe• heavy pla'tfol"ln-liko growtbs qf !! .. r'flJ:O[Q. 
seoalc; Md. eaped.a1ly wbeto ·the spurs nntl grooves are 
flattening out branched maGsGs ot ~ .• ,,_~"es_ul~~-'h A~ •. ,f!Ji?'~fj!­
and -~•·· !,~P~9.J!1 th~ last two in patches up to so ft. lon~ 
aa 1 t5 :ft • riQ.o ~ 

Sonward slut1e .t. Loifer dorn.t ZotJ'o • Below the BrO'O. of ·~ilffilt_l!iilll k:C - . . t 1 ... 1\. _· .~1:11\i:tiiil;t.NJi!l. li il-_f .I lf!tiiliPb1.- .. f l .. i. 
'spurs e.n4 groove.s .ts a ttelatively mnootb sloping nr:<ul tdt!l 
4 '\To~y high pereen.tage O'OV:er of 1111tng coral. Tbero ta ai~ 

d1$t£nat junoti.m botwetm tJds eon.., and the former m.ao, but 

~bo grooves nna opnrs 1le ita tb$ ~a o:t atro~a wnv~ EJ.ottcn 
and are: not torr.aed in floepe;r and calmer l~V'!ls,, Tho .transit·ion .· 

ltlY $0 ft. to ·set.tWar4 oi tht\1, la'St. pflg on thts tra.ns~ct (s&) 1 

in wator o.t u.pPro,.timately tour to :five fathome in cl~ptb -~ 
Tbe/ 
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The area Showed a number of differences :from the Spurs and 
Groove.s ·zone in coral population. !prol!or,;r;t paltfer: is .still 
present tmt. no long(lr as abundant as in the former zone;. A·~ 

. -
socalo, a dominant .spooi.es in the spurs and Grooves_ Zone, is 
almost completely absent, as is £3t.rloJ?b.ora ~rdBft; great 
patcb.es of A .• .fomosn and A. florida are· st:lll CODII!Ion (Plate, 

XVI); tho dolicntc plato-like growths of A.,. hY,!;cinthus 
. (Plate XXV} tll"& fairly common~ but 1n one layer ana not tiers 
as in sheltered N. Tutia. wh.erc t-ho former were not seon nt 
all !n ohallcwor· water; and _hugo plnt1:orm grt".Arths of ft.• spici"fcrp, 
up t.o six foot across arc present (Plate XVII). Occasional 
holl,ow-6 ot broken coral brash arc ·pl.'"esent .• and o:ttcn broken 
P,tcecs are covered in encrusting coraili.ne algae. 

Ao tho slopo deopon·s to 60. :ft .•. tho ooral thin~ ont., ood 
tho upright tubes oi: 'the sponge Tbnonella swlnboe(l.t and· the 

' large open cups of Aurora !'!obos~ollata become common (Pl.ate 
" l lj:x• J--d? ~ - L g-.. J • Aidi!Ji 

XVIII). A small branching Porites (close to f.:. mprct~ -~d. 

'to be descrtbeti by Pro1ossor Wells, Plate XVlii) is common 
in patches n foo.t or two across. ,Seriotopor.a hzst:ri,: is 
pr~.smt. as ts A. 41versn., mul mnall tuft.s ·of alcyon.nrians ' ' . 

arc common. P.orit.c.u; SOl'.llali·ensJ.s l.s fnirly common , more 
than one hoed of ov~r G ft. being .seen (Plate XIX) , This 
spocios bas a low flattened form he·ro·. unliltc 11is more up­
right :form in shallow water .• with n rugoso upper wrinct> and 

,, ' -

no vortieal .faces .•. probably duo to reduced illumina:tlon .• 
This'· ts most probably the roason tor tbe ·sin.gle plrtte, or 

.. rosette·., fom ot !\!.lll3!r~llthus il'l deeper ltator;. \"4th no 
examples· of tiered growth. At this. lleptb tho coral thin•s 

out ,and much of tbc bo'tc~om 1s smu!y '(Plate XX.). 

No ooope:r obScr'Vations were made than 60 ·:ft. The ~o:rol · 

.ended bere and deeper tbnn. thi·s tho bottom appeared 'to be a. 
·&"cntty sloping plain,, much of it sandy,. with some patches .of 

fine/ 



fir.te t.a;llua from tb~ gt-:0\fing .ecTal above tn tbo f-om (')f ·small. 
(1 !nob) rounded fragments. The $:tmd .su:tfaoe "'ns distit.tutly 
ridged, ino:lcating current aot:i.:on. 

This a.opth limit to tb.o ltv-.ing zteof i:s typical over 
the l';U'>aa stu.di&d; t t 1tl not ·nsun1 f~r the ltv.tng .-aef' to 
oxtond below 14 fathoms~ ):t a.eems uow :definite th.at tld .. a 

· 'ltm!t i.e dtt~ to ltgb.t:, and that t·or flourishing :reef #owth 
brigb.t illumtantion is uece.s:sary (Yonge 1940• 1968) nlthottgb 
coral$ oan ltve in pf:ror .ligl'lit cr d&rlmesfi ana flf.W~ co_.r:os­
ptm:ttingly tow or no $Ssoolatell rasoxoothelloo (Dnertlen, :1002 1 

Bo"bma 1925; Y·onge .& Niol:lo:lls!:i 1931). Ttu~ oiretlt.ls·taut•;al 
<rtridenoe is ntriJng thnt tbe, 0ooxanthe1·1ae m:>G the eataf!le ,of 
tht .light limltat1on, 'bu.t the pbya1o1·ogioa1 reasons b.a'Vo not 
yet been eaequa:t.oiy elucidated (N.lool 1960) , 

2 ... !fbe,Jt!,~~P~. P.f!-2;; (Plate III) 
A ·tranaec;1; won lai.d from the base of tho s.outhetnmont 

~®db.anlt across tho. ·~balltnt wost<Jm btiY• TbG strongest wave 
.aot:h»a· tbe:t .effects tbi.lii oor.a!l .. s.lope would be dtto to tile · 
viol·ertt but Sb<Jrt-lfved lin~ ·squall13· that mveGp ac~osa from 
the mainl&ntl at '(:tlrtain tim<,.s of YQa:r.. i'he~c tusu~l'ly la$t fer 

'about 30 minute~ w1 th ritul strcngtt:u~ ·tn the: -region :of f';ol"ce 'l 
.. (Beaufort Scale)... Tbt;! ;fetch is 14 ~~ilea,. aua tbe wttter 
shallow (av~rag1ug a - 15. fathom~),. ano. the t"esu1tant wav~. 
nctttm C(')U;td batt(j ~elati:vcity '11.'t.t1e ~tr"en.gtb. compal"ed td.th 
pc·oan $\'+'¢11s ln. th& s:R~. mon.soon;. ~ ·F.rtrlkc the sontb face 
of t.lte r.e0t .•.. 

rJ:he W(H3t<rnt bt1y ·is ChiU"b.CteriS~d by R tbin fritlg~ ,g.if 

l,iv1ng ,,foral <tnding in a 1\'ulluiy floor with isclatett., otten 
1argt1 ·Coral blocks· scattel\"ed about on this floor,., 

Peg w .1 (2' 8" eb .• d) wa~ ·placed at thG junO:tlrm of 'the 

smtdba.uk md a slJ.ghtly tnc).ined compacted rock slope cmre.red 
in mf>st places by SPill'SG" s·and. A mGagre growth of ·tbe alga 

Pad ina( 
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Ptld:lna comm&rsooet ts ecnttei!"ed on. the rocl::: ~ vthtoh l·tt\ver aO\m 
·•~*i·--. '· il llfl $ · · lt J t"'m_z&; ··:~r 

becomeE1 combined wltb tuf'fa.~ of :f .. Ufb1.n~.~-~-,o;rna1!• .Altho'"gh 
a mod~ratoly smooth .slopo ,. thtl rock has sutu1-f1ll·ed t:lrtumles 
aad depressions and heu.; .no lithotiu.tmnia covor. lt, bGoOtD:es. 

lnorE"ulsingly co-vered 'by· patches of sand towar.ds wa (2' below 
datum end 180· ft.· tr.·om w.t). •.. small head$ at t>or.1t&s n.lt!stral1a .· .-_-,._~.--.-. -... _An~~~-, 1· •. ) 1:1· · ·t-

· g·n ..... 2 • aoros$ wor.e toad just b&low do.tu.m ana were fat;rly 
common ne~ W2. These wer-e usually not rotmded, bttt many 
had died above and grown outwa;rd 1 mak1ng ride flatt.~ned Mscu; 
w1 th growing edges and. erod~d tt)ps. At W2 a few 'butts of . 

':t'F.~~~Af1,!t. Oll~~a ·rare found, but f!l!ltP:' ~~ not pt'.esnnt.. lso .... 
1a.tod elumps of oo:tal are also 'foundi (A.na).itara, ana a . ··u~.,-~ 
shrub....habi t AeroporaJ as well as the fleshy ol"ange .... plnk 
alcyonar:ian lti topb}"ton on ·dead .eo'Fal) • 

nolQ\7 W2 the petrChil<S (lt coral become m:ore .common with 
stmtl betwaen titem, some being up to six foot. aot:oss, and ·tho 
OOi;-al¥3 here are gt-otr~.ng on olde,r orodad dead col .. el., 
llQ.ron(Jl .. a op~l)nsa,- A. florida.:t" mld A. formosa w<.lr~ t;>l7#!Sent, 
g-rr,~ --~-·~~·- t±· •s·- r ··-wrx .. ~l'flit?JQ'--,.,_.,. •. ,.:a••-~ 

lfith A .. Urtermedia C()mr.lO:nt a pateh of th& latter 2S ft .• long 
~~ Jf nW)t t_t n· ~ ·••J ,. · t · ~-

lying .just off the tt>.ansoct. Jklcrttst.tng sheets o.t M~nt:i:nora. 
' ~li'i\t!M- ~.lil . .-a 

e!Dttraea .arui small stu"Ubo .of Poc ... lllo. ~r.a ve .. rn:to-osa wet"Q 
•.•~- •·••*'IMlfliit; ·it If· · t n ~ rr liiio~~&I!O····· ',. __ ·tt •. ..., 

ll't~.is.-ly common;. In .sp1 t(! of tt.H~'~ee attached co:rnls the older 
iioed qoral rocks .sbowea. bar~ pfltohes ,, and lla.tl alSt> a number 
o·f alcyoon)tla attached to them... The tr-rm.sect between. W2 .ond 
wn (the l~>.ttQ1" 4: ::tt. below dutum and 98 ft. 'from wa} lay neros:s 
an c long.:! to pntob (')f coral. otfll'"t1ng 42 ft • from W2 and con­
tlnuJ.n,g to e ft.~ beyond wa~ It wae at its widoat 15 ft. 
wt th a ana m.ll't':Ountf.:tng 1 t. .. l,l ving coral <.ttJver avcrag()tl about 
30%0 tbe oomposi ti(lll o.f the corals being pimilar.- to that of 
tho lt.Wge 1 rQ.clt 1 at t14 1 deaoltiblld bolow. From wa .... W4; (lJ&e 

ft .• ~ the ln.ttor 6 ft,. tsel;ow datum) ware first fifteen yuods 
of small eora.l patobe~~;; tn:t&:tspersed ·with sand• tn.~n a. cleat" 

sandY,/ 
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smuiy floor until a et.nglc large massive was reached (rt4) , 

en. old massivo Por1t~s about 6 ft .. in diameter. fhi.s ma.sstva 
rock, is typical -ot many in the J,estern bay. The original 

massive .P .• l•ttoa,. is almost eompl(!te}y overgrom1 11 but a "f.ew 

pieces of tbe ·orlgtnal colony ~ro .living (Platf":S :XXI .• ·XXII• 

·xxrii.). Tho att~acll.ed corals includ.ed .A. _ irret;ularis. 
A .. bumilis. -A. nana.. A,. irlortdo:" ~.· palifor.f\t· a firigar:...lilte 

Por1tos close to P. mordax (to be clescribed l;y Professor 
.,.;.....-__,, rua_ tt · · 

·wells), Ser:tnto}!orn ~tzs~rl!• md. at least 3 nlcyonarians. 
_cenitula..tt.a, ~ithOfhJ:ton. ana Lcmnn:lla. 

ll5 was ·place-d. Oil a simil-ar massive lC2 ft. away across 
·sana in 8 ft. of w.at·er. Deyond: thls no more coral was seen-, 
-the sand: sloping gently ·to the South-Mafia Channel .• 

a.· .Tho NAri .. hem Reof Ed_tte:: (P:late III) 
1 p- aU · _ p_n·•·_rW..t 

The reef on it-cs nortb.em s1de faces .Jil)ondo Reef aor,oss 
a narrow channel reabhing 12 .. fath~m.9 in depth.. This .. pnrtion 

·Of tho ·reef. is cbarac-teri sod by a steep edge • .in placa.s n~ar­
ly vcr-tical'J 'from shallo-w water to four· fathoms., .. ~aced With 

a. ln:mn:mt groWth of Ac:r,oilOra · byaeinthus and in: some plnocs 
.~rnmra ~ormy,s.a. (Plate XXV) • Lacls: ot .Porites heads . also 
'typifies tllis_side of tb.e reef. 

'.A transect was marked out just east .of t}le ·aantitlantts, 
n.bou·t a third o:f the way along the ·channel fr'Otn its westum 
end. Six pegs weTe placed. 

F:rom Nl (l:ft .• 6 ins. above datum} tbe bottom is· a barren 

smooth sloping pl.aitl -of crum1111ng .flat 1!'ock and_ sma11 (6 inch) 

crmmles and O:cpress.tons.. A tew amall massivG Po1.;itos species 
- - . 

are present,. Tu.rbinaria is .f-ound but uoctJ not form beds;~~ 
A sb.rub-:formed ;!cr.oera. A. hwnil'i.s• wa.:r fmmd. in hollows. 
A few .sp-ec-imens or tbo .sponge PbyllO~J!!!Jia foli_asc~s was 
present,. Below N3 ( 5" lJelow datum,. and 86 ft. 2ins. fiom Nl) 

the, cover o,f liv.f.ng coral ·increases,. and alcyonarians are olso 
conmion/ 



·C'otlim:O.n 10 The first ll&tciu~s ~f Aorocr.o ... :t-a *omn.·sa nr,e present 
-d 1!! ·~ll!s"j;. Iiiii: .... - • .: .. WIIIf44' ............... 

Gntl ~~t8Wl?.~i;!C!r:; (in. iti3 tUTft!tcd fonn), r!D~t?.lw~!~ .. $tS~t1:~ 
ant\ St;u:lonora mora~~ are f.otnld. ·wnere the t"eof dlps mOcrf;J · 

X:ft~~ ·-·~·-- ,_.'4 - - "'...... . . .. . 

ltlfd'kedly (3ust. b~yond .N4, l.l~ baluw datum) tb.f3 t"ioal tnal(;)s 
,.f t~o nt)rt1'JA3rll reef is uevalop~<l• wt th 1nr~e patellas .ot tb~ 
J;Jtae;sb<wl~, ~1r-m~~lh many rvar{ls aorr.u"Js atul p3toh~6 o:f 

A~ bVAeinth:us, wi:th ltfi·tte othet" coral. l?rom N5 ( 6' '4" 
lll '1!1 ;· • ~- u·~1a. ·r --•••"' 

'below <1atnm) to Ntl ( 22' I") the .slt>pe is· at ti,rat st()ep" 
lltid t.ben abruptly levels out-· be$.:n~ one .ama.z1·ngly 1nxurl.ant 
trotl of :!..•., ~l:~2fP!~P~ (Plnte .XXV) 'ritb il() othet" Ct)I":S.1,s finding 
a foothold. In ·some plhwes th-are are aloo hug~ bods o,f' 
A~ . lftu~mo·$a en the eto:pe • At thG foot ;t'Jf the slope tb:o 
,.,. : t· T l!llll!:i~il!•r· at a.tAil ·. · . 

A.· .• . tru:~e. 1. n<tl.:lll.s. stopa •.. and there is itl sftme t:as~s a 'thin frtntn'll ,.. n . 0:~~·•••• st 9 - . ., E)~ 

of otbor corals (includbtg ~.r .. ~i!~D.! ttnd ~!.~!lR!F!..!fiti•r~ ' 
{f'lat~ :XXVI)) 8$ tb.e scntty tlot}r .t1nt'b$tts .out and s:topos to 
the eontre of t11e nhtmn:el. Nt> oorai bra-all was seen on. ttd.s 
:sana slope• 

Al tlibugh from a Sllt'Vey de.a.ltng only w1 th l:'elatitroly . . . 

few :01£ the dominmt coral,s· t.t ·ia ·t1ot po.t;Jsible to d~&ori'be 
in d.etnil the .distriuut:ion of eaQh sp~-etea -on tb0 l"&e(., cu-pr""' 
to.in speof.~s show d·efint te pattGms ..•. 

Til~ vot~" solid plattom rrrowtb of A. seoalo (so solid 
.. if ' . ~ . Jl$$''1!5: .- ·_-_ --- ·~ ... -_ ...... 

it ls rll!f.fioult to so11eot a s•ple· without a beavy bmtl~t"), 
.i-t~ ·alm~st I"EH~tri¢tet'i to · t~c soutbo:tn -slope.~• and to the 
el;ull.low spur and GJN)ova zone of this slo·~· .I.n th!s ~~a 'i:t 
is one Q.f th~ ~om1naxrt gr·owth1S • lt w,as alan fc-wd f;\Ud ·;te.· 
oot"'dod o.s •pr-Osent' tt1 six foot of w&ter in the w~ste:m1 bay~ 
bu~ not l'$Ocrded from th-e no!'them slops • 

. t:.'\.er.· o'l"to. ra .. b:!e.cint.·. ·b.ua tf¥ fo:untt on all throe sfd~e .of tho 
Milill:wr-"•f*tt _&:;.. .-~....._Milfl~!Jt!·~· r' jl · 't Rnt~• , 

~oof" bu:t .on tbe t30t:ttl:u~t"'..l face tt a tlmitetl to deept:nt· wf1ter:. 

on/ 
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en. th~ n.,rtbem rot~lf . eug;e 1 t t·s abtttldtmt and t& found as 
aitell- ae about a f:oot beluw datum ( t t was. .ne'fl'(ll:f! seen 'tilth 
it·a nttgBs e:L.."'POS(t6 ati ir; thl{) case with A., f!!'r:!!~ at -e~treme 
low spring tides) • . In contrast to this~ nn tbe sotrth'Qm . 

face t:h~ s:pl!lcies was not t;teen tn shallow water ... btt't was 

fa:t·:rly C()tlllltM at the lower end ot tht\\ sr,ttrs atnl Otf"(JW()s Zon$ 
:ln &bo:ut 20 tt. of wat·e~ .. and wa$ ~eqt'J)"dod as .comtlHln 20· yiU:ds 

be1ow S6 ln tho 1f.lwer cot-al znne. Wf.tb tb:t~ ftu.gi.l~ speo1tls 
.lt. !£.s pa~'lttlssibl.e t() a~tn.tme: th~t the o*"uaa :of this dtstn.-. 
lmti® ia wavn action. ln th~ l'festorn bay t t was prns~nt 
tu 8 it •. t>t wntez- south <t:t tlt6 tran&~ct • but .fona~d no 
abundant t.~ .. C>G\tlus~.. Mtt.yo~ (192-t:c) toun.d that ~·~Jll~cip~~~ 
was an im~tcnt ~lemant itt rei)f tomo.tion in Stmtoa. It{)' 
aMetde;rett that contUtltms ~~od tor this speoit:ts brclude(l 
:treGttom from stlt• ~on.stder.abl& cur.re:nt, and uome p~:oteotton 
1;rcm surf., al1 ot whteb c<1ntltt!9n$ al'0 found on the north 
·~dgo (rf Tut1Eh 

Tho mas$1'v"e tornu~ of Pf.):rttes. ,,.. aueJtrn11en.s1s. 
' .~ ~·-~. _··_, .• ~- la.';.'il¢''(.. -: ... _.'J'Cili!il:il' t• ,,. 

p. -antnal.ienai~., ana J' .• :tute!\.,. were almo~tt absent t:rom t!:le 
.1 t n ·• (z · c-c•r_I·tel!! ! . . m:• ..,....,.,. -__ t w·- _r_ · · ·u-... 

northern reef t'ldge t · .n,i thou.gb ot~mmon in the we stem ba,y and 
abundoot on tho soutb..,;;w~atem point ·of the ree.ft, -and p:r~sent 

on the sou thorn. taee • These apeot.C!s • .Pnrticularly 
~- ·So.tnali~n$1G • rGaoh buge proportions in. sh~l'te.rod wat{n" ... 'r rl J. 'tt ts·a;a, •. !illll)i il r- . i . . . - •. 

tild1Vidna1s e:i.gh.t t-oot nud \\Ye:t being seen in thC~ Gbblt~r 

of the Zanzt bat' olu.m.r.u~l. .t and. la;r:ge .$peoint.ons found at 
:Nturot-() .l:sla.nd1 -Do;rd,ju Island~ Sef·c neef .and in tho bc£¥t . 
ohmmo1~:; t;tf tn(t enstem Zon~RSiba.r f~ingf:flg l"cQ;t,., . Wnere con .... 
dtttons are good f·or vigoii:"QUifl A_· . ., hyaoin_:thua g~b wiltb 

· ·*W:iat.l ~ 11a1 'II: AI@, - .. 

ttu.d:r val"Y ta$t aroowtb .Tat<:l -eompru:•od to that of n~aa~iv~ f!ttet>!Qs 
'(_Mn~ro;r '1924b) 1 .develoniJtit hi.iHltlS of tllass1ve Porlt~.a 'W':Ot\l.d sonn ~ . it'· . t> · . • .... ~"~", w-: !IF ., 'N 

g$t Gtlothe:t•tn.lt' a'n<l b~ ·unable to grow.. · 

-~rlilop}l~~~- ~.fc:l~., ·found ·On all tllrcc si<le:S of tbo t-eef 
in/ 



.i~ f;bl\l.low wat~er, .$tid tUlpeot.ully eonttnon itt the SfAU~.$ rnt\d 

Gt .. oo~as Z0.1:lG of t~e snuthei"B s~aw'!U.'d slopes~ was li!tlllt~G t~o 

t;h:allmv wntfJ:t· ~-- and not . f·otuul nn tbe lDwor Beal'tal!"d tJ1o~s of 

the scu1»bf}rtl re~t ~dge <!. 

!!.~J..e2~~~.-.!jPn~t.! (Pl.Qte. mr) was fotmt~1 a.t the ·f~'Ot o;t 
the ~rtaop nortt:v~m r<Hlt alopr, i11 tne tvestel'1l bay tn 6"""8 It • 
. $Jld onl:r in t1cepet> wator of th'fi lower ond of th~ spurs an4 
Groov()$ Zoo\$ of the s~ttth~m face. W:t tb 1 tt frngilo. tipn 
it is pr()suma,lJly \'tory J)t'one ·to aurf d.mnage. !he -elot:J.ely 

.1t"alated utul heavi.el" bodied !i.,·!~:;\r$It.lf\ (.Plate .XXV!t) was 
fr.nuuJ in shal.lowe1" waiaar\, tli.e a~cimeti i>'lo.ted beiag ph(fbl)· .... 

gr.npb~d in VGi:7 sbn.li'l&w water 1 (about three f-oot),, tn the 
westom b~. 

An ~~.to:resting ()filiflOion. ~ th~ cc1lcct1ng on fnti.a 
RGef ia th~ iaUllgO'nll$ P_·~ritO:a.tsvnar:iea.l. V' __ , .• t_s_··!"arl!le_· ..• ~l_._ 

:l_jr,E'ef.'l 'JIMT!k-llti:W . .l·-~r""-~~ iliJ.l\iii.A:~;'~tMJ.-il:f'li 

~onva.z:a and .an unaeoori bc;ld s·nncins close to P ._1 s: )·· fausttnot i"iici!iiiJ_....,,~n :~~;t: ·, £-- - j£"" - ~t Ju._;,J ··•··~! -u) -··-- .......... :llitt 

were abu.ndtm:t in .inner t"eo:fs lilto 1Sefo Reef~ and Nio!"orn 
lf:Jl®d, and b.,t, tb~ zan:ai bar Chantt() 1 . ·( Pla·tc VI) ,. a.u:a ,~·Gre 
Qh&-l'Mtarist1c. of tJUCh Ghel.te.red reefs-~ It ia .tJ.iffJ.cu1t 
to m1tter.stontl tbeir absence from th~· westom buy un<l no'l''them 
fooe o:f: ~tltia rteet. 

Of tho ubi,quJ.tons spect.e·s on tb·c reef mentJ;on can be 
aM~ ot· A. fo~o.en .• A.. ir!"'£aU1at'is t A. oor~~bo!IUih A·•- J!alifertl 

-~fii!-"MJ!I U 11;"~,_11./f;J.;.. ;,'fi]i Iii·-·_ --lt'flf ·-~Jlllih.•)!. J!!l I_.: • fil i4JII lltliiKt;.... ;i ~t"lij' -~- t · iili_ '1 __ F\4J_ ibf ~"j~ii@!lAI!* 

Popil_ 1.,-nnra vcrrl,!c_ o_ s~,. ~()_, r1_ tc.~ n ... sp~ af·:t. m_-..._·._ .... o:r,.tt •.• ~., .. J;tll,d 
--~--'- .. ......., .... ~ .. ·--~-.il· -~-~ ·-~Jif!' ... Mtilt' -- ·--~- """ . 

!!tt .. atto'e,;q'F,'f\ .!l£.S~t;r.lf • 
Althongb no a:tto:mpt ~;as mt'>de to make m (udu1.ustivo 

eol1~t:!.en b'l ;eor3l apeo:l.eJ$ 1, ·tlla satrthorn slopo w;ith. its 
-vtgn~()UG · gr"''fth .and large area ~u1d pt"QIV() to lla"''e 'fihe 
g~Batost v.a:J."iety ~f r:orn.ls. The nortll~m tac() of the· r·e$ft: 
tiltb~ugb. ri:eb. tn nor:o.l g:r"owth filth its 1\u~e beds o.:t 
A,~, t;.l{l£.inrt}l~ a"ld /t,• ,tn~"?r::!!e t.s poor in speci~a,,. as a :fe'\7 
·spec"ies cover s~· wide areas! llet'O only G :spe(Hlos were· 

(!Jtm.:std-ere6/ 



eonsiac.r,eu to be ndominnnts" ,. as opposed to 18 .on 'the 
W4l'!Jtnm f'ace • a.nd 30 on the soutbem reef face. 

It i.s :interesting t:o ·oom;paro tbo . nu:r1bn:r :nt ~·~rliett•:a 
.. ~spcoies from Inbaca Island, Lourenco Marques 1, '11stoo by 

· Boshoff (UJ!JS) \11th thoso fvcm this &rba,. Do.nhc:tt llsts 
11 Acrnnnru after v~ey fttll eolloetinth ·and here 2G Species 

~ ~ - . . . 

·wcirc recorded o& ·i,mportan·t clements on. tb.o bottom. 

' ' •, . 



~arili.:ner (1936) haa l;ftated that f.rflta his work ·on tbe 
Maldive$,. 'Laecntti~~s., Oha.gos and the Masce.rone regt~n tb.ere 
ar-~ ;ln.di<U.lti.tJns that. tn tlie £o:tmer three at"ens 1"$ttf .growth 
may· be taking plnce 11 but. that In the south .... weS:tQ:ftl Indi.aa 
ocean th(ilf"& is somQ evidE5rtc.'lo .of decay o.f tbo el(i,.$ting. rGef 
,syst•s•· This be bti$e& mainly on th• pre.senee o.r absGn~e 
~of a l1tfi!ep-t-o ruet (With tt.te 10'0 tatbOin lJ;ne w1 ~llln aoo 
l'&rd& of thtl .irbef c;;dge) tn the l.at·ter regl:Qn .• Ct'o~sland • 
(laoaj lt;}Ol) .after spending a y~~ .on z.anzibnr a.nd Pembu, 
aleo eonet·do~ed ttu:tf; tllt"l reefs that b~ l9ttld1~d were i.:n a 
sta;te o·f decay• t~n4 that tho existblg rit1\b of tbo :re()f flat 
an4 the bOat clU\lltlGl~;t wllr:B .sol&ly ~oauct.s ot tb() ·ilec.ay ot 
the ol4er (14 ft:.} o.ora1 '"e:r 1 antl not flue to :seatt$.~d .growth 
of tb~ p~sent f'aof. ClV:ts.s1~u1 had unf.t>r'ttrn$tety no know­
ledge of tho ~et 1:talow th~ surlaoQ except What h~ saw 
tb:rongh ·the wntt1r from boats~ His main stat~tl ~ensan lf()r 
sooh laok of groW"th was tho woa.ttness of tbe surt., W"i\ich w~out« 
be unable to tbrow ~P coral fragments tt> fOJ!'$. reef con""!' 
gl'Onu;;,.·ate:& or fissured ·r"&t edges. HG· was also tmpr~sno-d 
by tbe · '!ao.k Of et~onQ: null:i p.,r.& #ilwtb .at. the roe! e~dge rt ., 

(l;e~· b~gimtin.g. of ·tho se•ard e1ope$l), md f~lt .. 1:he lack 
oi' eemoutt.:ng tt.lgae to be also· .an tndtoa.tlon .. Qf th~ f.no;b!llty 
o:r ·tb~ re.ef to grow ;senwa.t'd$~ Otd.loher (1968) fot¢td,, 
·(U">ntr~ to Gardl:ner''s stat~m~t aboverf that bc,tb at tba 

oomnt'$s (Ma,yo·tto I slan<l) Mfi at Europa x.slan.d sta,fip~'fa) 

.t4l~fs w~.re· :precmtt ... He ·oomtuJ ta th:o oonolttsi·c!'l that !ltl 

esuent1a1 titforQtu:se ot' ht~tus ls ,o.pparent betw~en pru;t and 
lll'e'eeflt t"eof tmi1cl1ng in tb4 Wholn a1:en oonsf.ut.t:r:od by bittt, 
::tt 114 al:So· ;of tntor~st to ·note ·thtd~ at l:nhooa flour!shltti 
lt:vlag ~eets (2& s.,, the m,ost aoutb(t.rly roofs tn Afttoa) ha'Tfe 
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been s~en to dtlve:lop w.i thin tbe 1ast tourtee:n years 
(B6$ht:l~f, 19t\S) ,and growth ~ates uf 20 ~m. in J1t~Jil~"'rg. 
venruootla 4tt'ld .Sty:;to-mo:r.a y:.fstl.llata in s months wen nte:Q:s-uretl ··•·r lf JG¢··'·1!"'_':tr·~t ~~~ -a.$; rl' ., $~~~ ••. • ··£' _ '·tq 1 ·: u· · ~- - - - -. ·• 

Lndd !! .!l (l9'GO) also come to tb~ cm:tclust.cm that Dlkint 
Atoll t,fJ grnwine4, 9Ud eee fiU ~e~son to believe thnt tbe. l"'Gtfr; 

of ~-nwtb ham oht»lg~d.~ 
The t~ !(Jf' lnfomatt.on that has been g$t!l~r~d tn: 

thi,s tJ~illY wll1 not pi:"ove .ot dt·e}):r'D'V~ that RQf ,grcwth has 
.or b.aa ».t)t takeB p1aeo, but eon .eupply someciroWt!sttmtial 
<tv:ldeneo~ At t1rl)Ssland has d~scrlbeti, th<:t oldot' 14 :ft, 

· roe( :sbol'ffl much erosltm. tmti~rc:nli c:ltfts a.d. ftll. blooits 
.at m~v plaC'tss 4<twn tb-0 east ooa,t., f.lct ·th~ lea11lt ill the· 

.- Malia «rea. support thls.. Ieolu.tod blocks on Jibtmdo I«n~f 
$'UtggG~t tnat ()rosi.on ho.s boen otmsidetebte U1 pin.oes and 
tt irJ clear tbat tbe pra.aen.t reef· ·t.lats rat"e· -auo .at .least in 
Part to erotd.:v~ toroaf:h 'T.be rook in ttu, Shallow u".u o·r 
'two 1d.des of Ttttia sh~s lip$ of dooa,, and $-a additi·on 
the il1.Jl$olve P()tit:t:t~J blocks ·in the westem bayv$.:tb.the1r 
so con«~ cnral and aley~nnJ:'i® C<JI'V~t • and e.:rcded aut>tacec 1 

:indicate deqay.~ Yet :on the $GUtharly sea.vra:ca. slopes • 
,.,1\tQh from obtfe.rvattons raa4e ~n .z.an~tb~1 s eAst ooost ·seem 

' typical o~ tit& .outer ~dt1;es of east ol'Ja$t "ei's• the. algal 
·~cme gi'V~G no indl(,u.ttion ot ~.r~si~n Wid !s .not we:ftkenetl by 

infa.una• nna oar.a.J. "*owth it vlgo~ous in ·the spure 1114 
.groo1tas acne $14 tile lowt'l~ oorul ~011e ~. In udf.'l1tie>-n ~t.mlellt....-

ing of bra~ by' algae bas b(Jt:m. nettn on ·th.~ seuwuft! slopes. 
Th~nc Ob$e.na:tt·<•ns sugg&~t ·that althonp)l vigor.oua nu11tpo~e 
gr't.'l\1tll t" not evideno·eli at. th~ ~·dg-., c.f the seaward $lopes , 
therG is Jlti f#"ea' erosion on r.a·&fs with 1V.igo1N'11US ~t.U"f .actiott ~ 
Md p:robably ti®I~ ontwora growth ll.s taltlng pla.Qe. stltd1ar1y 
OJ:"io$s1an.d1 :s sugg\'lJsttrm of· tb.e ;()l"igin o~ tbe twtnging roets 
I$ probably an ttver .... e1tttpli.ticat1on,; · &nd tb~ p:r~sent trtnglng 
reefs tu"() i;ltl.ofJ both titO ou.tttflg back ot the 14 'ft • fossil 

·ne~l 



Hof ·b)t (lrosiou and to tho outw~tt gr:owtb (tf th$ e1dst ..... 
lt!t.a ~eat;. Ol"os$ltmdr.t' ptoture t)'J! vast aeoayl1$g reufs 
$ttu:J~'a a. vent mu:ch tltaggorct~d one. and ltt is ptobable 
tttat mm.v t"eefs in S ~· Af~ica alfe undere;olag seawQ"(l 
~,.rowtb.- . 



Collection of fishes in the Mafia Archipelago aron by 

a number o.f methcnl,s (hand:""lining, trolling • underwater 
spearing,. explos:i:vee, ·baSket traps., gill. nets m1~ trammel 
netS) yielded ,just {llldOt" fOUl" thOUSOOd: SpOCimeno f Of whiCh 

2,152 wore from Tatin RGaf. ' 23;3; species were ttJ.entif'tea 
of Vlhioh 192 wore from Tlltia Ueef, Whore most of the 
eollec·ting was dono ,. 

Although tbis list is certainly not nn oxhattativo one 
fot- the aroa,. or· Gv.en tor the small l'\ccf at Tutta, it ahtnva 
a rioh and varied ti . .sb. fauna, \Vld.ch is predominantly Indo:"" 
Pacific, with n vory small (11~) endemic el6mont. Compar­
.ix~g tho list fr.om Mafia ttith tbotJ$ of Inba.ca lalond (Stn1tb, 

Gab:te, 1959) it is tomtd .. that 64~ of Matia fisbos are also 

present at 26° s,. As one p:t•occotia soutbwnrtls down tho 

Atrionn constltne Inito-Pac1f1o spocie.s a:ro. groou.a1ly rotluoecl; 
and ondem1cs to Afr.ica are more important w.tth the gradttnlly 
lowering t''Gmperatures • 

As an indication of tbe variety of such a tropioni t.auna 
it is interes.ting to compare this area t.vitl1. its 23B species 
with the total list iri l>lymoutb ~ta:rinc l"auna. list (1957) of 

l?'u"spectos. 

!~$ .fl-..,.00~. pil.~!.t 
Thn reef fla.t at low ti·de ts dry apart from shallow 

pools ana its winding l1tt!lo t'Unnels. A few amall spacios 
bthabi t tho so nools and tho eol Siderea piu.ta (Abl) 

.1;.11'· ~I!IBlli) H 1)_'- ! . ,. W til I ~ 1 i± ' - · 

is abundant. At bigb tide number.s of f1abes come over the 
· flat t f.Ul.d the rocks of tho boultlo.- tract enow typtc~l t,cotb 
seers from Soar1d feeding ooore thetr algal covcu."1n.g bns been . 
eerapcd away. Tbo wh1 te tipped ahnrlt !J.'~!l~P!'~!>!. ,P~l.?l·~!E 
1s soan ,over the reef top t often in shallolf wate}."' of ono or 
two toot. · 

The/ 



The. $otath~rn .. T:tansoot: 
:.ru all 684 apecirnone ~f 98 sp~oies were taken on this 

.:taoe of the ·re<dL, tnclu<U.ng f'lsbea trolled at the reef ~tlge. 
on the seaward Alnal Zone the f.lsh population ts sparse • 

...... iiUt_ I ··-.!!.·- - .t. ij 

Collecting by a.. charge of ~xp.loei.ves brought only thr"EH.~ 
"'n•c·.,;(J:l\ a.:anonu:metus b_ oY··.·tan. s .. :n. e.mt.ba. 11. st.es Oh!V&O!\'t_··.era. and 
g.l:'g • t ·· · · · · · - ···- · ·. _ I •r·r ·n_ -_ v·n ..---r -·r i\IW1 · · ;& - • I;; · ;. j 

_Act\ll't~Uf:"}ltt, td,ps~QQlS. :pa~u4owtst~~· J!lylgiio•~.fJ ba.s 
has been :seen feeding i.n tb:is .ar:aa, ana small shoals of a 
Lott¢tnld and oooastonal scartds ~e net unor.u1nnon. 

At the begin.nillg of the :;J!ll:ts. ~d. (Wroov~s, 'Z~te t.he ft.sb. 
!Jbpttlatio:n mattes a fJttttden .fmd drmna.ttc ohangG , Am the flat 
seawal"d Algal Slope merg~s into 'the Spurs an4. Groov~s Zone • 
with the bottom betng thrown into tclds, and the coral oover 
ln.creasin.g rapidly., the ftsb fauna sudd,enly enlarges • and 

when th<! centre of ·tbe Spurs aud Gr~vves Zone !t.; reached it 
t~ eatremoly :rich and vari&d - sc 11\Ueh so that it is ditft.:.. 
cult to talk ot "dontbumt" · spe~.itHl. The \bottom and ntido!;o 
water ia ;a kal~idoaoope of tisbes. A s.lugle $xpl;Otd.o!l nt 
ttl$ aeme magnttude ct tt:te ~charge that collected :a fishes in 
thtJ S~awarti Algal fflopf3 here (betwe~n A4 and A6.,. P.lah lV) 
Fielded 101 tishes of 42 speol~s. In md about. thEJ goral 
heaa.s are nu1ny ot the mnaller :fisbEHH !l~~QJn:tp om;;r_pnl.arl~ 

and other Ampbiprioni.ds; Abud.efduf1ds J Cha~todonttde (:ln .... 
eluding C • mtttp;~~-,$mu~, f. ~ez,rt and G. ~J>ttatd.e~tll&) ; 
P-~40hlrl'~t•~» fot-f;;t<Jri perobed lln ooral. beads;. the smallet-

rook eoda poJ!~PR!l!?.l~s~ ;.~~·ius •. !!~ill.§.f~.:J.qs, E!•mt! aua 
.! ....... !liepar,· 1rt coral. sb<l.lter~; many llolooetfids end Aeanthuri<ls .. 
(especially A,. pi&roJ7p,tit, Otet:».(h'!llaettH~ u s'f!r:i~t-~s. Q.tld ~ .• :s1;ri;op~e) • 
. scar.ld$ are common, ·especially J{a:)Q~~on, . .,?a:.,t~:r~~·on. Tbe 
larger predator£~ Y.,.F,_r>~~, Jop.~~. ;..u~~~~!-ls: ;bo!lf.'f, Aef$;;~. :V.~.rresa~s 
P1e<Jtl"022'u~ ~na•~~at~;f and P!t. ~ttt1D(J~atu$ are common.~ Sh-oals 
~ot. tbe brilliant Ctl.fud.o. cn.erula.urius ahd. the black ·tri.,.'tar .... •·-·- · .. "•t·.,.i n. ·il_·· ~ J •- r·-. t::lft.. 

f1.$b Q~~e~thl~t ~*n_ge~.~ al"e present in mid-water:, ttnd. the 
oarmgtll$ fU·teob_~l~s ann .9 .~. ~e,t~wus hunt along .til~ reef. 

As tillS zone me~ges· .in.to ·tbe ~o1~!t' Co:tal·. ~l~P! the · 
population/ 



population remaiflS rtoh • with 1arge:r predatore such as 

~R~rt?J!!tel¥? . 'autr'tna · (to 260 l'bG. and over) ar:ad large 
s;peoilt!ens ·Of !~~- tnacul,ptJin:' present •• 

Wi.th the deeroaso in cora:l 90VeJ' toward$ tba foot of 
tho reef · tbe. ft. sh populati:on drops. l9 species were t.ak.e:n 
from one exploi!lion at thC! lower <end. ·of the J,.ower Coral slope 
(Go ft •. aeep} •• The little Chromi& dimid1atl1s is abundant 
· • ~~~I.#- • __ -'TR ·1 . Md _ -~··• 

at tbi.·s deptbt Centrp{!YS& .. b,isp~~S!l!• \'P~P'PeJ,ttrus )d-~£1~~ 
ailld $!f'.O¥i~t;,, opeJ"()!~!lri~ we·re .totm:d. Small ·shoal$. ot 
.Letbl"inus nebulosus were seen jnst oft the f.oot of the 

reef on tho tallns and :sand slope. With the complete loss 
of coral on tbe plaln non-e ot ·tbe smalleT ti.shel\1 wt:tn found • 
. llandl1n:mg'at tbese dept:bs )'ielded only ~~;bripus }',~£~S1s-aru1 
the recently deset:otbed. ro~k ood F,Bin~Phe~;l~s. lop~ot?,p~ smttb.e 

. After tbiD cl.ev break in .fauna .at the fQot ot tbe 
1ivtng coral some ba.ndlinlng .in a~epor water .showell al!Other 

di6tlnct ohange 1n popu1~tton a.t about 40 fatbO'I!lS, :When· 
· ~~e .genU.G fflst,1Rgp,tp~~SJ$x t,s f<Jtmd 1tl the C~lder Water bo'loW 
·tho. major tlletmtu3line {Talbot 1960,). r,., *ttu! ana P.mt<J.ro­

. . . ·l:~~~.f we~e taken rrom this depth • .tm.d the large rod snapper 
~M!JP.!S!,....sq!la!! .is oocas:tone.ily .tcunu .• 

.. ' 

··fhe Western Transec.t. · 
'11 f'l ,f_l ~ c"? . - - ,; . • b_ . •' -' • :;t ..,. r 

'Tbis transe()t shovtlil a stmpl«:rr picture tban that ·bf 

, · the .aou.tbo.rly slope.. · AS bas been desert bed, trntch f!f tho 
tran&ect orosscs sa:nd, wttb $tJTM\ large .patches of coral 
bt the shallow ar'<Hl.S.s. and a fetr V&'f/O'tr laro-e Porites oolottieG ~ ' .. ., - ~ ' ... il ... 

stttltl~ as taolttted blooJ's ot~ the StmdY floor in deeper water. 
ln tb~ :shallow ero4etl ·rQck slnpa just below mtlttn sptrl:ng low 

. tho :fish fli\una ta VttJ"Y spar$n • a t~w .tJf th~ sma11Gr cor;;l.l 
t:tabet; b~.iug preae11f't about the tso1att')tt coral. heads at we 
(2 ft~ bel.ow d.aiurn,). Bel.ow tb1s th~ ooral bed$ start. A 
collectton ·by exploeiv~ ctu1rge: on ono o:t tbese heds yielded 
66 speotea, th~ richest haul by a '(d.ngl~ obuge. 11he coral 
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bed upon wh1oh tbis collecting was done was c<napJ"!$ed ·of a 
·Ya:tiety of corals, the dcm1nantl!i* being Aoropol;'as (6 .or more 
spel'Jie:s) mostly of the stagsb.om variety. ln this mtoltero-tl 
water ·the co-rals grow as high as three foot oud ovof' •· ma.ldng · 
_an !cte:rtwlnea ttttlgle of eora1 e·tructures Wb.ose ornmdos bous~ 
a large variety ot smnller &peciea ...... rtotuJr in smaller apocies 
than . larger .and · hQavler c·ot'a1 .fetmnt1ons. AJnpldtl"innli·d$ _ 
( S epeoi<H~} • Abtldetdufideo ('7 $1)$ctes) 1 Acan.taurtds (6 species) • 
Chaetod.onttas (6 species),. so~tds ('1 epeoitJs) ta.brtds (T 
:spoc1es) ~· AP030ttia.e (4 ep,zyoies), Uolooentr1·dae (6 spec!~s) 

were proeont.. ee~ha. l.,~.ol. 1. $ ar.·.g:na.·" c • . auruntiu.s. · . &n.u • -l'<ru tr i 1~1' ti - "p· q ...... iii...,_. , ·" :_ :· 

'FJll!!~~~a~~fJ. fal1~~,,~p were toUlltt ln this. area, bUt none of 
·tbe larger predators . we.ra 'takl':)ll. 

Tbe popttlatf.,onfl on tbe· d.eepor large Port tes blocks 
:1 ~· 111.1_1 hit_ , 

with thetr secondary c<'trat cover "VM'ies q~ite considerably 
frQm tilts.. tl'll-tt numbers ct apec.tea nre venr much less (36 . 

. , ' ·~Ol$e in one eltplosion) but till) lnrge-r apocies mnre common, 
. ...ner ._ . and nttmbers or indi:vtdua~epooi-es muob bigber.. Forr ·c~ple, 

Mmi?~"~'J!I.§ .¥r1Pff13~ t.s usually taken in small numbers. by $U. 

e~plos1vo charge. but i.n a single ob'arge at 1·9 :ft •. lle&r W5 
. ~ 

over a hundred specimens we.l"e taken • ,!Lolof;Je!:l~~us .• !l~F;§l. 
t.s also very common 1n tbis lllftu:i. In the caverns bolow tho 
large coral's Lut;"antu;_ aibbus is ct>mmon and. the brilliant 
. . 1i$1iil •• J.;A,.,L ·1 t I fWi 'It 'Iii ..... 

!O~oo~ntrn~- ,sain~.f~t'!!. ts pr1Jst1nt. !.&t-pr~~ .. .,a,flta, Var;lola 
l.out_i and Mon. o.tans .!!.ran. doou_.·tar. · is Gr.() :tairlw Cf)Wl~OU about -~fiM ' ill mb·tlt·.· I ") tl&z .,.T iii, ]i e- ,, .. lit 6 'ilt i/ 

tlte~e beads Md shoals of: tbo tnnall prcd.a.tney snappers 
~¥t~;af,i~G tu:tyi(1~!1 and !: .~.aiSIPJ:r;a hang lilie clOuds above 
tb:e oet'al.. Obaetodont1ds (<t,;..,,l:i;neolt:\1};}1~•, El~ ~'!"1iap.Ef!1U~• 
q •. an!?P.ti,sint;!~-~- S.·. '11~1on~ .. ~~_a). Abud~ftluf1as and .scarids 
(xa:n .. · .otn.on .biMl_ltd. u.s. x.. ettrt:hJOodon)"' are stlll connnrn1. 11!1>•·• ir ~ r,u1 rt" ·r · ~-·• ··---H., JJizB_ • -~. lfl1!17 ;~~· - · · · · 

· neyond ttw last .ot th~ f~t?!i ;t~.s ~ blnoks tb:e sandy 
floor is alm(;)et b~rren 11 although occas.t.ona11y o. f.ew s-hoals 
c.f }f,!·t~~~n~~ r)¢bu.~.ojf3!lS werre se(;)tt.. rta:nd11ning lrolow tbts 

yif!ld·ed/ 



yielded, o..& on tho South Transoet; Et?t.nonholus le. nJ< .. osus. 
ilidlii.Jcea ..... &_· •a a·-& ·w_ f 1 01o 

Tho . :Northam 'l'rans~ot : 
At N3 the reef flat has dipped to 5" be1uw <letuJnt and 

patohos of living co:ral aro presont. Colloctin.a Ju:Jre y.iolded 

24 spociea, mai11ly Ar.lpl'lipri.onids (Fll.~!''f!l~13 qim!,!l,.ia~~.!, £.:. ,~?!."': 

!.2-~!!JS,~!? t ,C, .... !_l!.C10tl!_!!!,!) ~ ~!!:!9!Jf{l,~~>; ~$'!2!~~1t~t Acanti1Utr1ds 
(A. ltneoletus, A. biCH>mma·tus, Ctenocnuwtua striatus and c., 
~](lei ·j··,o;,t_<J" lli*IM8!1d .. ·- _rn -~·,._,·-r- II" "A ...... _lll:#&t ·-r· ---wlli 11"1 R~Ai-1 r l tcwp I I ,~ 

.f3~r1Gf.l~.u.e> ond soarirls (£.~~J!I,;~op !iP~-(rer·~ p, • .,.9p.,b~~'!• 
~~.~!t!.~fl. 9rz!!1!?do~, .?' ., pipall~.!Jtts, 9!2l!.!P1P~~! .. !1!~!.1~ .. a,t?n,p) .• 
In tbis shallow oornl area Chaotodontids wore only ropreaentocl 
by one species • Lutjonids, noloccntr1d.a and serran:U1a.o woro 
nbsont. 1 and l.~ab;rida poorly repreeen.te£1. 

At ti<t, c foot bolcw dtttu.m the coral cover i.s ln places 

10(~~ mostly 1nrgo al"t'HlS of tho stagshol'n .~.,~. _ffJ.~:P~• and 

th:e beginning of the bods of the plate-like,, ft:• hy;ooi~.Ji .. ~up,. 
nero observation showctl n much richer fish fnulHi:t; and. a 
cht:£rige laid in a bed of A. fomosa yi~ldod 44 .species • 

... lift· !iA11__1-..... . 

Chactodontit1s (£_. t.r1!f1S.P!-.£t:r.p,.s, ~..t-- t?.t.!"Jilani!l!~.!• ·Q. ~antllo..,. 

Cfr~aJi.~~· ,£! ... ~1!*!~M~l.'\tu,~) mul llolocentrids (!!.:e ..... !J .. ~~a1 
!I..:; d~~~!P.!• u •. oa.ur1tmacnll.a.t~, Mlt!J!'!.s:t_1.~ •. ms:r4Jpp.) nre oommon .• 
l .. !J1ll,pher1s_g~!ll~s ·Md !!-'9} .. o~ep~.~u~,1• ,sE!,n~f·~rus ar.e founa in 
the dcopar colt"ai sbol t\lr; as well ns shoal.s of ,!J!I~.Jffil~.! 

£;! ~!!\~.~. .2.,~.1-.!.t!.n y~t~ri~;~~! 1 s fairly common. -~l?..~P!l!h~~!lf!~ 
,r,uac!?s~ttl}!~'!. is found, and the Lnbrid t.!.e!(}J~.R,~~!~.Jaxillnris 
1ta.s also taken. 

In tho hugo beds of A. h:vacinthua the· population 
. ur_ ze· r .el · •••' 

\<'aries li.ttle from the aboVe and roma3.na largo. ln thlrs 

d~epor water shonle ·of Cnosioe (.9 ..... ~!H:YSO~!l!!.!;t C. -xa.nthOllotua 
Cac.slo sp.,.. Ptnrocaos:t.o nts:mn) are present, ... and the roeJt 

•t'. Bil#iW ***' • Ji I Li!liiL·-· ··n ' _IJ A'! tiM'_ llttiileii'li n· ~- #! 

<!OdS f.~t?~.trOf!,OM?.~ Jt'lfi!'2.!.2.~,S,!! and '!f_.• ,.,!Ja.!'~'ll~rl}t!},P, cru:t BO O.bO'VG 

tho coral. ?!!e!!,!l,!!l"iGtipomo .21~£i!..C?.dp.am}ls is common in 
sm<'lll :shoals moving along tho ctumnel &.<1) aro !;~~J~,u~ ..• ~q~.P.t.1 
~nri.t;t,!.,Yt'r.f!!iC~np, ca.ranx molfl!lEX~~a and largo spacimona of 

· the/ 



. the A¢antburids ~ ... , ,1.2,1~e;1np:a2 and ~·, ;.t.~!!S9t'!'!!!:.~. The shark 
~~~riacnodon obosus often patrols this reef c<lgo • 
... ILMF. ·:_ fJM6ii111~ I_ "@J!;:i(\ -zt4_·· ' 

At tbe foot of' the slope the coral .stops , in nto&t cases 

nbr'tlptlyt and the barrfm .snndy fltlor of the chmm.~l is rea.Ph­

cd. occasionally 1a.rge spcoimons of !pineW,lp}."rl~ t~-,$.fi.2 and 
l!!. tutr.:ula have been seen on tltc cbnnnel :floor· t'11111e tU.:ving • 
._, .. _Jttiuiiii( •c _ -

nandllning has yielded !p_ni~!l!hc~}!.~ .. !£t!,.C1,a,.~!l~ and !.• .. !E-!!~inq 
and tlle t1ruall x~cthrinid ! .. ~.t..hF~~!!!i .. Y.!J:'i~tl!!t~f!· 

·From the above doscriptions it can. be soC%n that tbroo 
mail) commur1i ti.ea ha<ve boon sampled = (a) tho coral .reef or 
bi'<lb.orm conmumity; · (b) th.G shallow benthic community ®. 

tbe sand below 1ibe coral reef:; and (o) tbo d:coper ·bantbic 
community below the ma;1er tberm:ocllne. Uoitb0r of tlte 
la:tto.r bavo boan sampled a4oquatoly .tor their ftsb popu,.. 
1at1('Jns1. as it has not been 'poss:lblo 'to uae e':tplosivQs, . . 
Jt"':r·om observ-ations, however, tho aJulllow be:n.th1c oommuni~tv 
below tho reef is $xcepti·onally Tsp.ar.se,. and tile deeper 
bcn"ctbic ·COinnttmi ty gave meagre catcbeo 'vith doap hantl .lin u.s, 

unliko the t.,amu ax"Oa (~torgans 1959} ~ tt'he orum aoa ;rmiagto 
' ; ' I 

commun.ity is not consi<1.ored hore, nlthoaah ttte dolptd.ll fish 
C():r:n)tla.c.nrs. bitmurus bolon.es tu th:ts oom.nn.tnlty •. fl'rom .stomach 

_ F ~-t 11 I'll &t:dtz;lil\tbtt!U .. 't AiU:M til · 

cont(lnts oxmuinod by Willlntns tm:(l Nowell ( 1057) this spcQies,, 
vJtum .Inshore,. is feeding to B(}ttle extent on 'fishes dor11tfed 
fl"'om tho coral '!"oef ( p()at lo:t'\i'ae on<l .1uvani los a:f Sim:mue ,., 

' . '---~·S. 1 i4"»~11Et ' 

llalist1drt~, Dicdonttde tmd other species). 
Evon in such a a.mall a.rcn. as Tutia rtoot the onv1ton .... 

montol con6,1tions v~ enough i.n. different. areas ot tba roef 
to t"Csult in qui to marked differonoQs ln populati()tt batweeD, 
for instance~· tba c¥poscd southern .reaf face and tho shclt~rctt 
north :tooo. Evon botween the northern and western oor&t 
areas, b otb sheltered, clear difteronces ooeur. on. 
tnd.ivi.dunl tranacets, :di fforenoes were found :from shallow 
wa.tor to d.eeper water aroo.s ~ 

The/ 



Tho; first and mctJt ma.rlte·d result ·vtas tbe elea .. 
·rtlati<:m betwoilJl oompl()zd. ty of epGci~s stwot.ure ·with 
POt.'*f1cn1;age Md typo .of C:t>Velf ot th~ bOttom. Thts ·wafi 

f:oa4 (Ill ~o.ll sides of the ruef.. lt was tl.l."st ot'U<le1-y 
tiJeen by· llandlintng ovo~t rteb coral areas,; wore bf.l!Wf 
,oatch(}S wo~e made, and sparse co:Jtal m!'flas, \'Yllor<l fit.'ihing 
.la po().r. Wbis hilUl e.lso ooon mtnl.t·toned for the Reti se.e. 
by Marshall ( 1952). W.itl't es:plos1ve· collectl.ug tbis CQn 

be more precisely $h0\m.. J?l&;te v snows tbe .number of· 
speo1os. and tba numl,l~nt of tn.at·vi®als taken on. the soutbcm 
t:ronsQc.t (}Ompnred wi. th tbe peroent.ag~ cover ot l:!v·tng oo~al · 
fZ"otn quoora·t·s · • 

The re1at1ott:sbip is ctos0 1 and also easily venft$'b.1c 
b1f obsorvotion. r•~or· oxampl~ • nl tbou.gn at h:l.gb tide t'be 
Seawa~d A1go.1 Z011e ( soutbern t~anseet:) has a smnl'i pt>pula­
ti.on o:t ftshos, tile mult:ltu~tJ of small co.rnl fisbo~ ·are 
usu~lly aloae ttl livb'lg coral ht:Ja.ds;, and trom hAlf a doz~n 

fJl;J®ios in th~ soatf'~d Algal Zone tt swlnt of 50 y~ds to the 
spurs artJl GrooveJJ zone wi 1.1 plooa t11s .o'bsenc:r among a 
bcnv1ltl.erintl array .Qf lumd:r0ds of m<J'Ving 'fishes cnmprtsj:ng 

40 ~, $0 .epecies ·• ~nany of thGrn small 1 mak.mg ,a(tequo:te 
asst)ttSJnent ot the .speo:toa and numbe~s pr&sent au a-lmost 
i.mposeible task by obsertation nlMo ~ Exp1ofd.'Ye collect.,. 
i,ng is e6:Sont!al tor fl. r~asnnubl.e p.1ot~.a ct the fiSb, fauna 
.tn ;SUCh an area. 

ln the .spurtl and Groove$ zona of tbo Sunthom 'l'~ause:ot 
an e::q;losive qharge yielded. a :r,ion colleotion { 101 ·r·tslte.s 
·Of 42 species), Coral cover of tb& bottom \vas 3otf~ A 

similar oba;rgG on tb$ N ·-- Tra.nsoct, laid in n btlld of ~prolto~f,! 
hvaotntbuEt~; with lOOfk oover, )1i$.lded 140 fishtu.J f}t as sPQoies. 
r•k.~iil •- N:11t1t~li«tt~M. 

It .is PN·b&ble that tlle tfli'lf1.aia:~r v~:te'ty o.f eo~,al .npec1os 
in/ 



111 t;ltG Sh IJ.l;r$seet Spttr$ aa.d Groo"ffes zonn .allows :tpr a nt&r'e 

. varied :fish population thnn tlle stngle speo;J.es 1n tho a.rea. 
of the N.~ Trftli~Secrt ~~:tf(IJ:n'~d to.,1n sp1·to o.t tt1e etftor.c;ut.ce 
ttl coral oov.(!t~r. I:f this vtet"e sc we would expect .a. 100~ 

. m:bted oo.ral tlo~r to hnve a great~r y;ield tilan eveu tho s. 
Transeot 42 epecles. This oootu:red on tha w • ?Jransoct, 
·whe:ru itl a eomposl te bed of .a; nttJlibq.r .ot spec1e.s of sta.gsb:om ~ 

~OJ!~l:!h w!tll 10~ ,;;,o:ver 1 247 sp~cin~~n'l"~ of 66 speQien wer~ 
taken • 

. IU!n<.U .. inlng )"ielded 'la:rge eatohoe of ~~tJ:ap~s 1lp';l~ ..... o:n 
tiltl sQUtllent foo$ of tbe reef, 'Ve:ty fe\v on the Jtot'thel"n,.. ana 
non(i} tm the western taoe. ken Q.bbu~ we.tll ta.ken by band ... :U.n~ 
.on the northem taca, but not on either of tile otb·ef' reef 
faces~ Tlla roek cod Variola lauti was vecy much more common 

Mli,ili$i· ......... 7 Jl.# , .. ···:. -.·:··1..,. - " 

on the south~m tao~ than. eltJEnvhtlN. n:.ol.oeentru$ sammara 
· · · · ·· · · · •·IIJii••·l!!A ~ -v-~ ftiijd;,•'L t.;,_••~·r·•~..., 

was 'taken. by o::rplosivas on tb~ ltorthe.m and western .f~e$ in 
quanti tr1 ba.t no~er fin the() noutb&l!'ll lit Other speci~s • suon 

aiJ m~- of the Cbe.o:todonttds for ~xarn..ple, are f4Un·d on all 
· · ·Sides Gf tb~ rae,£ .• 

.. The oooaGs to~ the ·dtstrilfut1ol'l of tnost indf;:vidua1 

Gpeo1c-s are probably btgbly o.om:ple~ ~ re1a.t1onshipa tmtw~en 
the· f:tsb and tt.s physical an<v1romottt 1 it$ ·:fe·eding, t~t~ need 
for shel tor trom predators .1 an(} tb~ pl;'ee$Uro o:t cornpet·1 tors • 
Fct"' a Jm.owledgQ of the n:asons for the distt"il:rut:ictn Qt a 
.sf.ttgle species i 1L may therefo~e. be .reqtd.red to !mow tba 
oo·olf;>gy o:f that, spotd.es in ,grt'!at d.(; tail; nea$ons. f'!Jr . the 
distrtbutlott patt$rl1s nl.enti.ort.e:d bere ttrG ,outs1d9 t'h~ aoop~ 

uf th:ts descriptive worit .• 
In soma cases ho.wG\1Ul' whore speci.es were limited ·to 

ottvi6us hab$.tats, raaaotu:J· for tb.cOir di.stri but ion on the ~e(Jf 

f().a.n. be gatvon. !le.f.e~~n GaJi~Er.i~V"'~ and ~u~(l.«.\!.~.!.t£'.~lttS~*!!£!t~­
~rG a.l'W'.aya ro:strioted to (U"eas with deep alleltet'i;. utually 
ercued cnot"al blocks with cavities anti channels,, 'This tn;e 

Gf/ 



·Ot bott<un ts t}"Pi.oal ot &bolta~oa ana ru1t e:..-pos~d roet 
fa.o$~.w and tile westem face with. its largo ·eroaeu ·bl.oolu.t,, 
a.nd the northem tooe "J..th .ttu deep shelter !.~FoRJ!~n 
.!~l~~n·th~~ b~ds (Plate XXV) oonta.inea t:htU::e spoctcera .~ Not tber 
we.-t'l fotmd on the :soutbam -e:~tpOsod f~o. 



-39-

5. filE FOOD :RELATIONSW:PS OF REEP FISf:lBS ~ 

-If \VC uso tbe definition of a major cor,mumity _given by 

Allen ot al ( 1949) : rt.a natural assemblage o-f animaJ.s Which 
--~~- ~-. _· -

together with its habitat,... llas reached a snrv:tv:nl level. such-· 
_ tbat tt ts relat1'\f'cly independent> of adjru!tmt assenibl~es -

o~ eqt1al ranl!; to thi.s ex·tont., gtvon rttdiont energy •. it_1s 

sol:f-sustainintt' • bnw doe-s the coral reef as a natural group.­
ing c:t tinill'ltils and plant a fj;t t.l\e dofini ti.rm? Tho · l-eef' 

. clearly derlvcs outside · nutri~metit f~om zooplankton ('lon.ge: . 

1940), and has little or- no. attached liighor alg-ae bar itte > 

f:rtngos in the shallow aJ:>oas ~ Since the ~eccnt qumrti.tative 
· · · worlt · by -tho Odnm brGtb.ers. ( 195-5). it cttn,. b9wev-er., no, lon.ger 

bo un.qucs:tioningly held that the roof derivos the bttlk ;of -

-.:1 ta nutriment from 'Zooplankt-on footling by the coral polyps,. 
· -~~e odtmuJ have shown: thnt a coral ... colony .has t!tOrtJ· plant 

· titan au1mo.l protoplasm -{rntio- -3-1) if its zoo:xantbell.ne, 
_ within it·s cella, .and tbc' network of green 1:1lamentl)us 

algae bol'ow tile animnl ·tiasao,. are talt:on into aooollll.'t~.- _· 
S~gent- and-Atlst.in (1&49• 1954) and .Qdum and Odum, (195:5} 

give ev.idence t~ suggest tbnt: tns.ufficient. platih."'ton :f~mn _­

'the. open ·tropica-l .flea .:roaebes 'the (t()rals to su.pport ~he: 
almndant _lifia of -tho reot·. This is alno suggested :in the 

:tl'reo nn.der discussion here • by the relati.ve- povol"'ty .ot fish 
. . 

, forma 111 all other coMnnitics compar~d t·o too ricbriess of 
tho coral roo~ populations.· Presumably the :food production 
by tho ~oo-l1itb1n _the coral slrel~ton is. not l.ost to the 
roof• oven if t,t ls only utilised:• aft-or eventual brea'kdo-tm. 

- . 

by_ d-otritu-s ana. bacterial :feeders. The reef .is theTefore 
being aupportgtl by primary production through its plant 
mat·ter, by planlrton being utillsca :from tho sta'rourul!D.g 

· waters.- · ood perhaps to a small ex-ten.t by organtc ootrl tus 
, roaching the roof from pl:mltt<'J~:-.. Ree·:f food is lost through 

- planktcn (psendop1ankton) produce.d ~ :&be l!eef its~l.f. 

dett'itus washed from i;ba reef and t}lo catabolic processes 
i:.n animal/ 

. .\ 
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in artimal tis~ue • As yet no aoourate assessment of the 
value of these various factors to give s. reasonable p~:o:tit 
ood loss aocount for the reef has been mad~. The roei 
can; however, well 'fit tho def1r.dtion of u ••major communi tyu , 
ntAd closely parallela a troploal forQst, in this ease th~ 
corals, as do the treen, cr~ating the gJ"oss .form of the 
community with shelter for hundreds n:f other spec:h~s, and 
being (partly) pt•imary prod.ucertrJ. The reef community is 
less o:f a. o1nsea $)l'Btem tn th.at it gatna .its phosphates, 
nitrates, and. other inorgnn.ic needs to a large extent from 
tb~ water flowing past tt. It ts fairly closely ti·llH'l to 
the total nu.'t.rine comml&nity, and enjoys less independence. 
'l'hts is mainly a d1fferenoe ·Of degree (tho forest • f.or in­
stauco, looks lndependonce itt ~elation to its water noods) 
and tbe pn.~a11el :ts a close one. 

A crude model e>t food J:elationsbtps :l$ given ln Plate 
~II • Evett urd.ng three dimensions tb.e complex! ty ot links 
lrs too gr~at ~o be fully por"trayed. Uere the links of decay 
back to bacterin ha\te been left out • except tho so trom coral• 
d~tri tus and algae, .ana, ·variety of feeding has been cut clown. 
·'J.1be system 1 s .supported by algae and plankton, if tbe former 
includ•a both symbionts and free living for'Jns. It the !tshes 
talten by explosiveli are considered a rep.resentative s.runple~ 

mul ':are analysed into feeding 'types (Appendix 5) 1 t coo be 
seen that algae ar:e muob more directly important to the 
fishes tban t.irst observatiotlS of tbe r.eef suggest. .Altbottgh 
fixed maoro-algae are rare exoept tn the seaward Algal zone 
2m£ ot fishes by weight 1~akGn ~Y explosives weir& p.~do-minatltly 
nlgal feeders! 
and unteellular, 

1'h.e ·remaining fishes were grouped ae follows t co.ral 
tfeeders, 13%; · plankton feeders, 1$%; ftsh f.eeder;s • 11/1 ond 

invertebrate/ 
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invertebrate feeders, 4tf'~. No fishes were .fotmd that were 

cons1.dered predominMtly dctri tus feeders. feedine on living 

coral is often seen and tooth scars of Scorid fishes on living 
Porites are COD!lon (Plato XXII). It is surprisinr, that at 

Low Isles (Great Harrier Reef) ste:Iflenson et al (1931) report --that only dead coral was seen to be at.taclcod hy fishoo. never 

living coral. 
1'ho percentage of fishes (by weight) that can he con­

sic1orod as primary consumers, those species feedinr; on the 
primary material produced on or reaching the reef (corals. 

algae and planlcton), is 53% of the total weight of fishes 

col looted by explosives on ~rutia. Secondary( tertiary • otc.) 
consumers we~ 4 ;·:, of the total weight of fish. (;<htm and 
(:dun ( 1955) , t.miweto k. Atoll) using estimates made by 

rotenone poisoning and visual underwater co1 mts of larger 

species, and convert inc; to dry weight 1 fotmd a much larger 

proportion of their fishes herbivores. In the present work 
tho carnivores arc probably under-estimated (Appendix I) and 

tho proportion of these shollld be hiehcr, making the dis­
crepancy still wider. '1 his cay be due to differences between 
an open ocoan atoll and an inshore reef. 'l'hc Odums were unable 
nlso to sample the bnttJ.·css (spur and groove) zone because of 
strong surf conditions, and ntttch of their fishes were taken 
f'rom the surface of the reef nnd the quiet lagoon of tho 
atoll. Uere much of tlto fish collected carne from tho exposed 

face of tile reef. 
A major coaponent feeds mainly on the invertebrate fmtna 

( 4C~) • and as 1n tho typical pyramid the fish predators at and 
near tho top of the fodd chain arc few ( cocpri sin.g only 'r~ 

'by weight of all fishes). 

In cone lusion it can l>e said that work 1 s badly needed • 
particularly quantitative work, on many aspects of the 
reef community. As atated by Professor C~M .. Yonge, when 

strossinb/ 
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.stressing the need for a laboratory s.1 tuated on a reof and 
f.or tho .stucly of reef problems . ., ttin :few., if any, areas in 
the soa could lmowlaoge of marine biplogy be more rapidly 
extonded". (Yonge 1958). 
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SUMMAUY 

The structure of Tutia lteef and the physical conditions 

·affecting the reef are described. The ·origin of the reef i·s 
consi.dered to be mainly .from the breakdown of the older (14 ft) 

reef that exists over much of the East Afri-can region and the 

Indian ocean I slan<ln, and in part .due to seaward growth of 

the present reef. 
Tho· living coral of tb.e three si.des of the reef are 

described, and the differences between the si,des ·discussed •. 

. Differences :i,n the coral. grmvtbs \vi.th d.epth and with· exposure 

to wave action are dcsc.ribed. 

The question of the growth ·or decay of' present day East 

African reef~ is considered,, and i.t is suggested that typical 

seaward reefs are tmdergoi11g growth. 
'l'he · fisll fauna o"f the reef is described., and differences 

between the three :faces o.f the reef shown • A relation be­

tween coral cover and fish fauna is ·evident, and independent 

of ·percentage coral cover, on increase in f'isb fnuna witb a 

more complex species structure o.f coral bottom i.s ind.ioa.ted. 
rrhe food relationships Of tbe fish fauna are {}iSCUSSErd •. 

·The percentage by weight of herbivorous fishes is :fotmd :to 
be high (25~) i.n spite of lack of large algae., the fishes 

subsis.ting 011 fiiamentous an<l unicellular species. 53~ ·of 

the . :fishes were found -to be primm:jr consumers., ·40~ to be 

mainly invertebrate consumerEL,. an.cl· 71o to bo fish pra·dators. 



APPENDIX I_: ' 

ME1'IIODS 

At first tho reef fishas ·wcr:o stuatea by band-lining. 
with. the research :ship's crow. using various book slzath 

I:t was soon roali:sed :however tt1at the metbod vas fllntn:pl.ing 

a tractional pori.~ion ()f the :fitlill tnmta., Daring 360 Uno 
h-ours on 'l'ut1a Reef 24 specie·s ·\vera caught by hmtdltno. 
Excluding spocies of which 5 !()T loss specimens w~X"a taltmt. 
9-speOi<!'S \V&h left Which were. caught often enoUgh to 

. justf.fy tbe method as a motm;s of colle.ctinbg s-amples· for 
biological investigation. EVen these specimens were 
'Selected :for a particular size Tange,. .As seine nets cannot . 
be used and gill nnd trammel n.ets were just as selective,, 
1 '& was decided that underwater work ·was essential ·• The 
oovaniages.o'f tbc method .for ecology have beenstrcssed·~y 
Riedl (1959) and Drach {1958} _Dnd are fully enuoraetl here 
al:thO'f.lglt it cert-ainly has' !t-tl own d1fficult1.e-s. 

D1~ng, em!il!!.~~~: standard .Sietm,-Gorman comprf)ssecl· 
air squalung. l"or making notes a slate wi.tb" a sh81"Jl Pointed . 
motal rilflus vas usod~ Tile impressions mnde, were not re­
moved ·by rubbing against clothi.Dg While g$ttin.g .into ·ancl-

- ·out ot tho boat (Plate XXXI) •• lVatorproo1 glass pap-er waog ' 
u.sod for er:.tsitm. 

T~!~u~~ct,s _mull .~;uta.rat~: Mild .steel pegs were driven 
into tne ·coral "to mark the transects. and _an aluminium• and-. 
wood :frame 21 x 1 yards uns usca :for yard square quadrats • 

. and tumecl ontl over end. down 'the transec-t. . Corals were 
iden-t11tod tVbcro :pose1 ble ~· _ and their percentage cover ·in 
,sqnaro feet ~st1matotl by eye, .• 
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r.~~to~aphy: A prossitrised- aluminium housing mado by 

the Phyaics Laboratory, University of Cap-e Town ·• was used -

with a 35 mm. Vo:i.gtlan.der Vitessa -cam.eJ.~a. For black and 
wbi t'C photography Kodak Pan X and Plus X films were used • 

prooest5ed vfth Microdol, ex~epting. :for film taken at GO ft_; .,_ 

wben_ Ergol was use-d. For colour photography Ektachron1e fi~m 

processed in the laboratory with Kodak Ektachrome kits was 
u·Ged.; and also Kodachrrnne f.i lm ·processed by. the makers. 

Colour prints were made .from transparencies by- uaxwell 
Deitch:; Ltd •. 1 Johs.nnesburg .•. Where photographs were not 

taken by the author they have been- acknmvledgcd .• 

C9l~ection of Fishes: Experitnental u·se of powdered. 

Derris roQt for i.ts r.otenone was m.ade. Largo .species are 

able to swim clear of the area poisoned, however;' and only 

the smaller species were collected. Certain species also 
. . . . . 

succumbed more easily than others. A course in the use o.f 

explosi VGS was there.forc ·(;ake.n t and a- Tanganyika BlaSt-ing 

Certificate obtained. Geophex. a :.fast·buruing explosive 
manufactured by r:c:r-., Nobel Division, Glasgow;, was used, 

described ns a. ''low freezing oxplosiv.e Class iii, Division I, 

of 60~ :St:r.ongtbn. Low tension electrico.l. detonator.s wi.th 

120 ft. leads were usetl~ ana .fired with a six volt batte-ry. 
- . 

This type of fast burning explosive with a. steep shock wave 
is f'nr more effective than slow bunTing explosives su.ch a:s 

blacl.t-powder, where 20 - .45 lbs. do llttle damage to fisb 

·(vide IIubbs and Reehnitzer; 1952). On Tutia 2 lb. charges 
:,vcre used. 

The charge was placed on the coral by band·~ and the boat 

anchored some hundred .fo-ot away.· After a 20 minute wait '.it 

was assumed that . the .f.j. shes. were back . to nonnal, and the 

·charge 'i'UlS 'fired. Collecting by scoop net 011 the· surface ancl. 

~y two divers underwater 1-vi th bags was then dono.· immea.iately,, 
befo-re currents cotild dwe-ep tbe fishes away. 

As tbe/ 



As tho larger predators (CaTangids ~' Sphyraenid.s, 

Scombrids, largo Scrrauids :::Jld Lutjanids) move along the 

.reef, and tho it~ <listrfbut.ion at any one time is very 
disconti~uous, tile chance ·of an explosion collecting these 
apecioz ·is not high and it' it did occur_.would change tile 
pl~oportions of .fish predators greatly.. ·Tliis group may be 
son!ewhat underostimated i11. tb.o figures therefor.e. 

Datum and Vertical and norizontal Measurements: T.be 
I - ~ - . • - - - ·- - . . 

datum used was Admi·ralty datum .for Mafia., . and .was obtained 

by carofully 1na:rldng .a known low tid.e east of the boulder 

tract" and driving a peg at this point,. Vertical beigbt.s 
on th.e reef wero then mad.e by staff' from tui:s poi·nt, using 
the horizon to get a horizontal sight.. Vertical measure­
ments f'or the lmvcr pegs down tran.sects were made with a 

graduated wire .from sea level at a known height of tide. 

Horizontal distances between pegs wore similarly measured 

with a graduated wire. The ver~ical Clonsuremonts,. :relo.t­
'.ing·as they do to tidal level, cannot be conoi.dored as 
precioo, and are probably liable to a few inches error,. 

\Veight o:f .fishes. ta.!en. b:g e!Jllo~~v~~· Larger .fisbes 
were weighed individually on board, but to asscss.the live 
we.igb.t of the f.islles of each :feeding group (Appendix 5) 
average fishes. of each frunily 1 nr whore SlJecios vari.cd great­
ly witliin a family of average sized members of each species, 
we:t"e measured :for length and girth:;.· and convcrtoo to weight 

by the f'ormula g2 x l . . . .· where g = girth in .inches, 
. 2 1&} . c: w f . 

1 = length in inches; and W = weight in lbs,. (Smith 1953) .' 



APPENDIX 2. 
-

LISTS 01" DOMINANT ALGAE, SPONGES, CORALS AND 
ALCYONARIANS FROM THE MAFIA AREA 

ALCrAE·. 

Phneophyta 

FUCALES 

Turbinor1a omatn J .Ag. 
Turbinaria decurrcns Dory 
Sargnssnm app. 

DIC'l'Y9TALES 

Pad1nn commcraon11 Dory 

DICTYOSIAIONALES 

.nydroclathrns clo.thratus (Dory ox J .Ag.) ll0\7e 

Chlorophyta 

SIIDONAI..ES 

Halimeda m1orones1caYaaadn 

Rhodophyta 
CORALLINACEAE 

Lithopbyllum sp. 

SPONGEs: 
Aurora globostollattn (Carter) = Stellottn discolor D&srang. 
Thoonolln swinhoo1 Gray 
,PhYllospongia folinsccns (Pallas): 

CORALS AND ALCYONARIANS/ 
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CORAlrS AND AL(,'YONAlliANS: 

Class. tl'amily R o c f A r e a o 
.~ & Species Tutia W Tutia N Tutta S-E Sefo 

• 'Hydrozoa 

t.ULLEPORIDAE 

Millepora 
tcncra lioscbma 

141lle~ra 
Ria! hf!la 

cmp c a 
Ehrenberg 

Mlllepora sp. ct. 
M•exaosn 
ltor~.kal 

Millcporn 
dlcho£oma 
Porsknl 

Anthozoa 
(AlcyonaHa) 

Cespitularia 
· sp. A 
Cespitularia 
sp. n (new'i) 

Lemnnlin sp. 
tltophtton sp. 
lcf. vndo (May)) 
Paralcmnalla 
sp. (pro6.new) 

Stnularia sp. 
·lei .brasstca May) 
Sinularla sp. 

(cf.conlcrta (Dona)) 
SinulBHa sp. 

(of. dlssocta 
Tixicr:Vurlvnult) 

Sinularia sp. 
(cf. flexuosa 
T1x1er-lfurlvault) 

Sinularia sp. 
\cf.glfosn 
(Klunzngor)) 

Sinuloria sp. 
• (of.mnrcnzolleri 

(Wright & Studer I) 
Sinularin sp. 
'of. polzynctyln 
(Ehren6Crg}} 

-

. 
X X X 

X X 

X 

X 

Roydju Ntororo 

-x 

..... / 



Elass. l· amily 
& Species 

Anthozoa 
(Zoantharia) 

FCCILLLP()RIDAl: 

Pocillopora 
vcrrucosa 
{t:!1lls· ~ 
Solandcr) 

Poctlloara 
etedou 
St iiie-Edwards 
& rtaime 

Pocilloporn 
danalcomls 
(Linn.) 

Stylopbora 
mordax 
tbana) 

Serlatop'\}ora 
K 'strlx-· · 
'bun a) 

ACROPUUDAG 

.t.cropora 
dorymtosa 
{llnma.rck) 

Acropora 
nan a 
(Sluder) 

Acropora 
h~ac1Dtbus 
( ana) 

Acrovo~a 
-fibaolnthus 

{ ana) 
cytberon form 

-3-

neef Areas 

~JoytiJu Niororo 'futta W Tntia N 'l'ntia S-E Sefo -

X X 

Tutia Meet - No exact locality 

X X 

X 

X X X 

X X 

X X 

..... / 



c·t4Mls .• l•~amt.l:y 
· &. speoS.cs 

lt 

~ •11: X ~ 

" g X 

a 

.a 

(Dona) 



Class, 1: nmily 
f-: Species 

AcroJ!ora 
cUversa 
l1irook) 

Aero ;porn 
ct stoma 

tiDZll'l!:er) 
• arricana 
nroo!d') 

Acrorora 
rel cnlata 
{Brook) 

Acropora 
lennis (Dana) 

Acropora sp. 
"cl. X. 
rocaiillon s 
lltrool<) · 

Montifirra 
c!l't rnen von 
r.tareu.z;c fier 

~Sont.ip_o:~ sp. 
ci. \i .roliosa 
(Pallas) 

AGA~I.l GI IlJAh 

Pavona clavus 
(Dana) 

Pnchyeorio 
stoCiosa 
( an~) 

FUNOI Illhl;; 

Frm!~ia J!lana 
""1rEa'tror 
llnlomitra 

th11Ipx>Incnsi s 
·tudor 

PtRITJltAf: 

Porit.eR ap • . cf'. 'P .mordo.x 
Dono. 

-5-

ueef Arens 
Tutia i'i l'ntia l'l Tntia S-E ~efo noydju Ntororo 

X X X 

X 

X 

(Zanzibar Channel, not :&Iafia Aroa) 

X 

X 

..... / 



C14&G * l ... amt 1y 
i: Spoo1o$ 



APPEr~DIX . .S • 

PERCEN'I'A6-E CORAL. COVER FROM QUADRI\I]:S: ·.DOWN 

.. TUT.lA REEF T.RANSECTs: 

SOUTliEllN TB.ANSE(}T_ 

Dis~ancc Peg 
f~.om N""' ·st. ..... _ .......... ...._ __ _ 

0 Sl 

190'8" 

19(PS" S2 

60*6" 

. · .4,411'2" S4 

112•6" 

:6~7* S" · .SG 

Verttcal Dis... ~- Coral Cover 
'tance from. Averaged for . Zone. 

Da.tnm . ~ach.· 10 yards ..-. . . ---....... , ------
• 10'5" 

-13*6" 

Nil 

nil 

Bonlder Tract 

a. yds. seaward ·o1 
Boulder Tract. 

ftil 
(occasionally · 
a· small coral · 

bead) Seaward Algal Zone 

.nil A few yards within 
(cor.nls rare) · the Sea\l'ard Algal 

Zon.e. · · 

~~ 

3~ 

2~ 

:SG% 

34" 
6~ 

·.Spurs &. Grooves Zono 
( sudd<m ~pcnranco 
of ocral) , : .. 

; fJ 

·IJ 

( J.arge be4 Q~ 
-A .• :formosa.) 

60 £t. irom the .end 
,or the spurs .ond 
Grooves Zone .. 

End of Quoormt s · • 



Distance 
··from 

Sl 

Vertical nt~s- ~ coral Cover 
Peg tance fr-om · Averaged for 
No • · DatUm. · · each 10 yards - -

690ft. Below .- 24 ft. !an% 
marked 

transect 

14()0 ft. - 60 ft. nil 

-
. WESTERN TRANSECT 

Distance 
from 
Wl 

o· 

1801 

Peg V·ert1cal Dis- ·% Coral Cover 
tance f.rom . Averaged for No. . . Datum ebch 10 yards 

WI +2'8" 

180' 

wa - 2' 

nil 

P;orites aus .. 
trails heads 

p:resent • · , 

6% 
24% 

'\. 

Zone 

Lower Coral Zone 
. (no ridging) 

· Coral · cov~r at . 
fir.st remai·ns high, 
then progre·ssively 
decr.eases, with 
increase o'f san.d 
patches & sponges 
to ..;. 60 ft. 

.Sand &. rolled coral 
brash below reei' 
foot. 

Zone· 

Foot of sandbank 
~d beginning of 

. rock S;lope . 

This area is equi­
valent to· Seaward 
Algal Zone ·Of ·Sou-

. them Transect. 
Sparse. ?adina . 
·COmmersoni & Tnr­
b:tnar1a ornata-

Beginning of coral 
area o-f Seaward 
Sl.ope (Equivalent 
to both·spurs & 
Groove.s Zone & Lower 
Coral· Zone of Sou­
·tbern Transect) · 

278 ft./ 



Distance Pog Vertical Dis- 1D Coral Cover 
-:from tancc trom Aver!'t~d ror No. -., .... 

Wl _ Datum 'acfl. 10. zard.f! 

12fl' 

174 

102' 

ws 

• tl_ • aw . ....,.,.-

NORTHERN TRANSECT 

gJ, 

!7~ 
(em coral 
massive) 

nil 

+ .. 
-'7~ 

(on coral 
massive) 

nil 

• 1 

·zone 

Coral ~nds below W3. 
in n sandy slope~ 
-except .for isolated 
clumps and large ' 
mass'ivos. 

W4 is on a lnroge, 
partly do.atl mtuJ-s1vc 
:wi tb d~nso cover of 
socon4ary coral 
grontb mtd Alcyonoril.l 
Sand· floor from W4-w.s. . 
Peg 5 on a nassive 
·similar ~o W4.· 

Snndyfloor s1QPing 
to s. Mdin Cbatltlel 
belO\V \15 • 

D.istnnce Peg Vertical Dis- t';) Coral Cover 
from l-lo . tan.ce :from Averaged for Zono 
lJl __:_. Datum ~nch. 10_ yarps 

)lil' 

N2 Nil 

_; 11'" . 

Rock slope similar 
to Wos:tem Trm:~.sec:t 

. Fever .·algae 

·occasional' corals 
beginning. 

Coral c.over 1n.cr.easo11 
on the rool.t slope 
"then dense coral 
bods run. right to 
the sandy f.'loor of 
tbe channel 
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Distance feg · Voritcol Dln- ~ Coral Cover 
:from No • toneo 1'rom . Averaged .t·or ZMe 
~1. _ . J)ntttm · · !J~h 10 . fardf3 

N5 

288*8" N6 

52$S 

41)& . 
(nverago4 
for 3 ,us.) 

nil 

• J _._ ............... 1 j£ le;iii:I*M y ,-, 

Den·sc bOtl~ of. 
!-Croppr,n _1o~q_!P. 

Sand·floor of 
cbmmel • 



APPENDIX 4'. 

LIST OF FISliES TAKEN l"ROM TilE MAFIA AREA·. 

Species and 
fnmi,ly • Tutia S. 

outer Inner 
Tutia N. Tutio w. Rfo~ Rfa. ---------TRIAKIDAE 

Triaenotton oboasus 
(Huppoii) 

CARCIIARINIDAE 
da.rcfiariDua 
s~atlonzanl 
( osuour) l•trm 

Cnrohorinus 
~))lmartrntus 

uppoi 
Caroho.rinus 
moiano~torus 
{ Quoy 7 Hiilmo.rd) 

Carchar1nus 
iimbatiue 
UUitior & nonlo) 

Carcharinus 
bieekerl 
(Gunther) 

Carcharlnus 
awtttt:~c~ue s;trm, 
( eo or hl 

Cnrobarlnue 
mciil eo nih 
Mfiiior & itonlo 2 ,gil 

Carchorinus 
aoutue, ltuppell 

Gnioocordn 
cUVior (to sueur) l,bl 

Soollodon 
torrno-novoo 
{klchiirdson) 

ORECTOLOBIDAE 
bliiglymootomn 

broV1baudntum 
brmther 

l~trm. 

4,bl' 

lO,bl, 
trm. 

G,hl. 

2,bl. 

2,trm. 

15,hl t 
trm, c;il. 

o,trm,gtl 

~,hl. 

Jl!LSYATIDAE/ 



ll 
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Spootos and Tutia S. .Tutia N. Tutta W. 0lli8~ Inner 

tamitz Rfs. 
DASYATIDAE 
Taeniura ll'M,!ln 

(F'orskat) l,sb. 23,hl,trm 
Daslnt1s kubl11 116,trm, 

(Muii.& Henle) 13,trm 14,trm · gtl,sh. 
TORPEDINIDAE 
~onfeao marmornta 

~ t sso l,sh. 
ELOPIDAE. 
Eio2s saurus Linn. l,hl. 
CIIANIDAE 
Cnanos chenoa 

(to'orsliai} 3,gli 
SYNODONTIDAE 

! 

~r~;Ino~e~alns myo!s ( ·c elaer) l,trm. 
TYLOSAURIDAE 
'Pllosaurus 

croooCIIIus 
(Lesueur) l,harpoonod 

' HOLOCENTRIDAE 
l'lolocenirus 

caualmaculatus 
Ruppel! s,ex. 12,ox 'l,ex 

Holooentrus 
splnl!erkum 
(7orskai} 3,ox, l,ex 6,ex,sh 2,ex 

Holoccntrus 
sammara 
(t·•orskal) 24,ox 18,ox l,ex,l,trm. 

Jtolocontrus a,ox 
. ulauemat3oe2!d0 5,trp 16,~x;l,trm. 2,ex 
M i rlsila 

mur on ll,ex lG,ox llo,ox ll,ox 
ors a ) l,trp. n,trm. l,trm 7,trm,bl. 

Ml!:1~r1stts 
~ra inlus 
c;uvler A 
Valeno1onnes l,ex 

ttolotraohfs 
Iima (Va ~) l,ox. 

BOTIIIDAE 
riotlius pan-
llierlnus 
(Ruppell) 4,trm l,trm. 

AULOSTOMUS( 
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Species and 

family Tutta s. Tutia N. Tutta tv. outer Inner 
Rts. Rfs. -AULOSTOMIDAE 

Iulos~omus 
vaieniint 
(filceker) t.exp. 

PRIACANTHIDAE 
Prlacan,l'iue 
Jiamrur 
tf·'orskal) l,ex. 

Priaoantbus 
crhenio.ius 
''(tacepede) 1 1 ex 
PARAPERCIDAE 
r~ara rots i 

alma l,ex 

PLESIOPIDAE 
lia'rroala 
·liarrosia 

r::mi\6 l,cx 
PSEUDOPLESIOPIDAE 
W8mlzlcfiilils 

'lilbuius · 
Smith l,ex. 

PSEUDOG.llAMMIDAE 
X~ro;es 
'al!reei 
Siii'th 4 1ex 

PseudoEamma 
follaoantlia 

u1eekor) 4,ex. 
"SERRANIDAE 
Floclro~omus 
maou!a U$ 45,l,eh, lo,sh, e,sh S<thl, 
(fiiooli) bl. bl 1. 14,sh 

PlootroeoiJUS 
mBI'IIoralus 16,sh, 2;Sh 7,sh 7fhl, ll,hl, 
lflaiboi bl,l. 1. sh. 

Variola lout1 '75,hl. 6 1bl 1trm, s,sh,ex: 4,hl, 41,hl 
sb,l s,ex 1. 

Cbor1el.1stl1.111 
susum'l d J or-. aan & . eq.le a,ex 

c~!2halpJ!ho11 s/ 
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Spootes and outer Inner 
family Tutin s. Tutin N. Tutia w. R:fs. Rfs. 

~e;ehalo~olis 
aurani us 
( Cuv. & val • ) 4,hl,ex 25,ex l,trp 5,bl. 

CoEhalotboli s 
nrfcis llioob 2,hl, 
& ohDeider) 3,hl,sh 2,ox l,sh ox, l,hl 

cethaloeolis 
m niaius 
(Forskai) a,ex,sh a,sh,ox 2,ox l,hl 

CeEhnloEholts 
sonnorail 
\ Cuv. A Val ~ ) l,hl. 

Co;2haloEholis 
TacFizconiron 

cuv. & Vai.) 6 1ex,hl. 
CeEhnlo~olis 
'rognn ~orskal) 2,sh l,sh 4,bl 
!5Einotholua 

areo aius 
(Forslilii) 2,hl 

EJi!inel!holus 
' saliiioiues 

(Kltmzlngor) l,ox 
E~~ineJ2hnlus 

lspnr 
"(PiaY'fair~ 35,hl,sb, 6,hl, 19,sb 4,hl 33,hl, 
& Gunther ox trm,sh. eb 

E¥1noJ!l!e ltts 
-usco{tuiintus 
v•ors ill) l,ex a,sh,ex 

E;eino~olus 
summann (Por-
skai) 7,sh,hl. a,sh 1hl 9,sh lO,sh,hl. 

Etino;eholuo 
e'rosus l,hl 

!:im th o,hl l,soen Ch. 
Ertnotholus 

o.sc atus 
(Forslt81) 3,hl 3,hl,trm l,seen 33,hl. 

EJ21notholus 
• mn.cu atus 

(Bloch) l,trm. 
E¥ino~1o lus 

on~ s;elnus 
(Klier) . 3,hl. 

E1!1DOJ2helus 
caoruleo-
meta ius 

och)- l,hl. 

E. tauvtn!Y' 
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outer lnner Family and 
species Tutia s. Wutia N. Tutia W. Rfs. _ Rfs. 

Ef1nefhelus 
auv~na (F'or-

sk) 3,sh,hl 5,sh,sl 
E¥inephelus 

lavocaeruleus 
(Lace pede) · · 

E_p;tneEhelus 
mala aricus 
(ti1ocfi & schn) 

Epinephelus 
. 'I1Ver·Ei 

II! chard son) 
Efine~!Jelus 

u'fi:u a Morgans 1 ,ex 
Aiiy-perodon 

ieucogrammicus 
(cuvier & Val.) 2 .,hl ,sh 

CIRRHITIDAE 
Paracirrhites 
forsteri 
(Bloch & Sch~) l,ex.seen 

THERAPONIDAE 
ii1heraponj arb11a, 

(i<'orskal) -
ANTHilDAE 
lriihias s~uammi­
pirulis- (eters) 
APOGONIDAE 
'chei 1odi pterus 

caninus Smith 
Che_i_lo~Hpterus 
· 1i.neatus (Linn.) 
Atogon 

andanensis 
Bleeker 

Atogon_fleurieu 
tacepede) 

A,~,~~cf~ri!!!us 
Papi~lapofon 

aur1. 'tus Val.) 
Apo~onichthyoides 
un1.notatus (smith 
& Radcliffe) 

l,ex 

l,ex 

l,ex 

4,sh 

2,ex 

2,hl,sh, 
seen Niororo 
Chole 

1,1 l,hl 

l,sh 

3,sh,hl 

3 ,hl ,sh, 
seen 
Niororo 

l;ex 

3,ex 

a, ex 

3,ex 

l,trp. 

Pf'RANGIDAE/. 



-'-
Fm:dly sntl 

Speo~p,s_ 
Outer Innor 

Tut1a s. Tutin N. ':tutlo t1. Rfs. Rfs. 

ca:rtmx sex .... 
!nsclaf'us 
{QUoy & dBimnrd) 

cnranx olncate 
(:JoRah · l !ver~ 
mann) 2,1 

cnraneoidos 
1'erClau • 
'tF"brsfi} 

carangoldos 
' tnivo~b~us 
(~"OJ'S ) 2 tl t Sh 

p~~Go1dps · 
. eostemptao_s 

· colter · 
cnronfioiacs · mala hrlcus 

( li:tooh X Scb • ) 
annthcmodon 
'sBcciosus 

( •orsli) 
MULLIDAE 
l>aouilupenous 
1 lrnterculus 
l\1 nlbno!enncs) 
~aoudupenous. 
mooronema 
(tnoopeue) 

~tu,l~li'~htbys 
au • amma 
u•orslffil) s.ex 

uulloidJchthys 
· samoons!s 
~bunU1er) 

PLA.TACIDAE 
Pliitnx, ·;e!nnatue 
{tlnnoous) 1,sh 

occ.seen 

2,trm.hl 

l,eh 

3,gt1 

l,ex l,cx 

6 1trm 

12 1 ,, 

64,1 

G,l 

5,hl,l,e:x 

19,l,h1. 
g!l.oco. 
soon 

48.,1 

19,hl,.gll 

2,hl,g11 

l.,tm. 



-7-
Fanlily and outer Inner 
I species Tutta s. Tutla ». Tutia u. Rfs. Rfs 

P~tA.CANTRIDAE 
~oniromse 
li~ti'Oous t iher) 7.ex ae,cx: 7,ex l,e:r 

A~olemiohthi;B 
· rlmacu'Iaru'e 
( Cuv ." X Vii. ) 2 • ex l,ex l,ox 

Pomacm1thus semi ... · 
circu!atus 
(cuv. r; Viil.) l,sb 4,sh 7,eh 

CITAETODONTIDAE 
'rniaeiooon 
• a.ud£1.a Porsk. 
cii&oloilon 

2,ex 3,ex 

cli~us 
DoiftiFIDe l,ex 

Chaetodon 
I !alcaXa nloch l,e:x 
dfiaeioaon 
ffiiii~iissimus 
ennet 4,ex l,ex l,cx l,ex 

Chaetodon 
melanoius 
fil. Solili. a,ex 4,cx 

Chaetodon 
mcyerl fi'I .sohn .a ,ex 
cbaeiOdon 
s£n~an£2!1US 
Giiioi n 3,ex lo,cx lO,cx 3,ex 

Chaetodon 
infasoiatus 
l.tungo Parlt a,cx 

Cl1aetodon tm1-
12,ex 3,.ex 5,ox 

maculalus 
Bloch 0, ex a,ox 

Cbaotodon 
xrmtfi~ceJ?!!alus 
Denne l,ox 

foro1f1Ger lons1~ 
:rostr s (llrous-
sanet) l,ex 1 ex l,ox 

IIoniochus aou-
aliintus 
(Ltnnaeus) seen 2,ox 

ACANTIWRIDAE/ 



Family ontl 
, Spec1op. 

ACANTIIURIDAE 
XcanthurU.e "· 

15'llJ"l.eno , .... 
t'csson 

Aco.nthurus bi­
'oomtta.lus , 
'SHIEh ·~" 

Aoantllurue 

Tutta s. 

,fuii&Iiioeus 
(tossonJ l,sh 
Acnntburus 
1oucos'£omon 

bbnno'E ·· ' ·· 5,ex 
Acanthu.rus 

1lneola\us 
"(Valenol<mnea) ll;ox 

Acontburus 
' Utol!l~s'onl 

(i"ow-cr)* 
Ctcnoobaetus 
alHa\ue · 
(Quoy r~ Goi-
mnrd} ~,ex 

Ctonochaotus 
'' st"rlsosus' toonno'E) ·· 
z o brneoma 
icb!fs (Curtor 
t' Va anciennes) 

Zcbrnsoma 
vo1lf"orum 
\biooli') 

Naso brcvi-
roslrls · (Cuv. r;.ex 
l1i vaieno1onnoo) 

Nnso 
'lliurntus 
'(Porslor) 

ZANCLIDAE 
Zane Ius cor.-

often 
.seen 

hutus (ttnii.) a .• ox 
CERRIDAE 
tr'Ci?fee' orona 

{Vorslia ) · 
PlmUJfiElUDAE 
Poa!herls' · 
'"oua.lensls 
l1uvlet'} 1 ,ex 

8 --
Tut1n N, Tutin tv. 

l,ex 

ll,h 
slt,gtl 4 1 ah 

4,ox 1 1ex 

a,ox,sll 2,ex 

4,e:x 

.24,ox 

t,tm. 

4.,ex 

l,.ox 

5,ex 

3·ex ' 

Outer Inner 
Rfs. Rfs. 

o .• ail ,sh. 

t,.gtl 

l,ox 

l,tm 

a.ex 
Pt!.NT+PpDI~/ 
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Family end 
Species, Tutia S 

Lu~.1anue 
tXuvlflamma 
n~orskil) 

Lut~anus 'l(l. lllUB 
·orsknl) 

l,bl 

148,bl, 
ex 

5,sh,oa 

seen 
once 

Lutjanus sp. 3,sh 
(10 seen) 

I ... utJonus 
ltasmirn 
(Porsitiil) 1,111 

Lutjnnuo 
"1lneoiatus 

{Ruppoll) 
LutJnnus 
'monostl~n 
"(Vuv .e! tit.) 

Lutjanus 
rlvulatus 
\Cuv.& Val.) l,hl 

Lutjanus 
honGl;!lneus 
\t!uv .& Val.) 

J.ut,lanus sebao 
1t5uv .& Val.)" 

Lutjanus 
viilq;lensis 
l Quoy & uatmard) 

~prion 3,hl,l 
vlresoens often 
Uuv .& Vat .c seen 

Pristoromoides 
micro epls 

OUter Inner 
Tutin N Tutin r. Rfs. Rfa. 

a,trm 

2,ox 

9,bl, 
trm 

4,trm, 

l,ex 

2,trp 

hl,ex. l,ox 

34,hl,ox, 14 1cx, 
trm, seen trm. 

of. 

29,hl, 
trm,ex 

11 ox, 
trp,sh 

l.hl 

4,bl,l 66,hl,g11 
sh. 

l,hl 

143,ex,hl, 
trm, trp ,sh. 

37 ,bl,trm, 
ail ,ox,seon 

24,bl 

Photographed 6,hl,ex 

2,sh,hl 6,sh 

l,sh 

onco 
seen a 
pbotoar. 1, sh 

9 1hl(n1gbt) l,sb 
ooc. ooo. 
soon seen 

seen once 

lO,hl,trm, 
trp. 

5,hl,trm 
2,hl,sh? trp 

3,hl,trm 
s,l,hl 
6,hl 8,l,hl, 
deep seen Niororo 

.. 4 ~ • . . . / 



.Family and 
Speci~e Tutia s 

Pristofomoide~ 
micro, e;eis 
(iiieekerl 

Pristipomoides 
tzpus (iiieeker) 

NEMI Pl'ERIDAE 
&em_ipi~rus 
£1e1~ae §iin ... 

SCOLOPSIDAE 
~colopslsd 

blmaculatus 
rtuppel1-
s~olorsis 

ghanam {Forskal) 
CAESIODIDAE 
Gaesio.ch!7so­

zono.·Cuv. & 
Vir. 

Caesio Xantho-
noius -
Iileelier 

Pterocaesio 
Tlsanf · 
~liieeer) 

Caesio ap. 

PLECTORHlNCHIDAE 
Spi1oiichthys 
' 'ictus 
~,hun her g) 2, sh 

.rseu~opri st1.poma. 
nl~i_s {ouv1er) 

Pseu opristi-
ioina_plasfo'-
:esp~s (fowler) s,sh 

Gater:t.n 
Sat at a Smith 2 , sh 

Galerln 
· ~a.terinus 

?orsital 
Gaterin 

1lneatlus 
{tinnaeus) 

-10-

outer Inn,er 
Tutia N Tut1a W Rfs. Rfs. 

shoal 
50 plus 

ex. 

l,ex 
sP:oal 
5iJ plus 
ex 

shoal 
50 pl11S 

ex. 

15 sh .• 
' gil,ex l,sh 

3,sh 1 gil 3,sb 

s,ex.trm, 
gil 2;Sh 

3,hl 
(deep) 
l,hl 

(deep) 

3,hl 

4 1 sh 

2,hl.,gil 

6 ,sh,gil 

5,sh· ,gil 

37 ,ex, 
trm,ha. 

Gaterin reticulatus/ 
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l"nmi ly ana. Ciuter Inner 
. Species Tutia S Tutf.a N Tutla W nfs. Ufs • 

Oater1n 
I reilculatus 26,sh, 
ttunlber) a,sh,ex l,sh ex,trm. 

Gat orin 
aorai'(lum 
Riunzlnger l,sh l,sb 

Ll~~rnlHNIDAE 
tetlirinus ' ., 

caeru!eus 2,trm. 
n"uv.& Vii. l,trm 

LethrinuB 
oliaerorlil!!chus 
lfiX(;ch r· · 
Sohneider) 34,ox,bl, 36,hl, 

trm night trp 
Lethrinus 
lta!Io:elerus 
tileekir I l,hl 

Lethrinus 
min sen a 2S,tm,bl., 
(1-'orsft"'al) gil night 

Lethrlnus 
· miliaenoldes Glthl, 

( Efiren bcr g) l,cx 2,trm trm,trp. 
Lethrinus 
mlnla,us 
~J:Iorster)ul. 
Schtlc1der a,trm,hl 17,trm,hl. 

Lcthrinus S;hl,sht 
I nctlufoisue &,hl occ. 
\1··orskall 2,hl (night) seen Gr.bl,trm. 

LothritlUB 
v~~xi,c£laius 
tcuv. l: Val.) 

Lethrinus 
3,hl 18,hl,tm 2,hl,trm 83,lll,trm. 

'":WBislen.sil! 
r!uv.~· Val. 4,bl,dp. 3,hl 

fiPARIDAE 
XrfirroEs . 
!-amentosus 
\Vnlenolcmies) l,bl 

At1r!I,IPlll ONJ.Pfif/ 



Tutia N 
··-:a--~ 

Tutia w 
ou:ter 

Rfs; • 
.• ··-:s.t 

Inner 
. Rts. 

1 ·e::: t . 
' 
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Family and outer Inner 
Species Tutia s 'l'utia N Tutia W rtfs. Rfs. 

LABRIDAE 
J:,eEiaaJ2l:oi s 
... axiiiaris 
ruehnet) l,e:x l,ex 
Lc~idatlois 

nl.:rsu us 
'ftacapede) l,hl 

Thalase0111a 
nebra~cwn 

(Lacepeae) 2,ex 
Thalassoma 
·lunare 

'(Llnnaeus) l,hl 

Anam;eses 
meloagrides 
lJuv ." & Val l,ex 

Hemi~J]n~s 
:lase atus 
(Bloch) l,ex 3 1 ex 

Hemigyrnnus 
meiapturus 
1BioCli) · l,ex 

Halichoeres 
cen tr:l quatirus 
(Lacepede) 1 1 ex 

Halichoeres 
1 

sca;euiaris 
(Benne£) lO,ex 

Du~aeria 
:r'-age!Iifera 
-(Valenciennes) l,ex 

Labroides 
1 

aimiuiatus 
{Valenciennes) seen seen 

Coris 
cauaimaoula 
"(Quoy and daimard) l,ex 

Coris 
.angulata 
17acepeae Shot Tutia, no dej'ini te locality 

Cheilinus 
:fasciaius 
{Bloch) 2 .ex 

Clleilinus 
o¥eceEiialus 
i1 eeker 3,ex a,.ex 3,e:x: 

Pseudocheilinus hexataenia/ 



Family and 
.. .f!,ec~,$}5 Tutia s 
Pseudochctltnue 
'liexataenta· 

'{IJ1oefer)'" 
Wetmorelln 
• ~htti~lna 

>owferA neon 
Clleilio 
'"lncrmls 

"(l.""ors'fffil) 

l,,ex 

Gjt:iX 

ontor Inner 
Tutia N Tutia w Rfe. Rfs • 

4.,ex 

2,ex 

a.trm 

4 1ex 

3-ex , 

l,ox 

t.ex 

7,ex 

'l,hl 

2,ox 

2.,g11 

1 1tm 

Tutia. noot', .no llotini te looa.li ty 

1 ex t 

Tutio. Raef • no aotini te locnli ty 

1· C"V" t . p. 



Family ana 
. swo.~esd 

fiCGtltlUDAJ-J 

n;~m~s 

Tnt1c. s 

{ObHtor) 1,1 
J1eos.nrda 

Wil'color 
'Utuppeii) 1 1 1 

AoantbocybiWI 
soiondZ.I' ' 
(tluvler*) a,t 

ScO!llberomorus 

3,.1 

. oena 
o o uuvier 4,1 

f: a enoiennes 
S}!hf!:aona 
Un.rracuila 
Wilfinum 12 •1 

s:e.ttttp.ena g.on~e 
1Uiizlnger ·sn. c~sotoen,lp.. 
iunz.nger 

SIMNIDAE 
!ilr;nnus 

sioiXatue 
(l·'orsia'l) 

SilH'JDYlS. oram1n 
· ~SC6iielde:r) 
OOHIIDAH 
Xcen'lrogobius sp, 
· {nov.~]" 
Oobiodon c1trtnus 
· ntippetr· · 

outer Inner 
Tutta N fhtt1o w nte. Rts • 

1.,1 

l,ox l,ex 

2,ex 

3,1 

31 .. 1 

62,1 

7,1 

12,1 

3.cx 



Family Qtld 
.• Speoies 

ELEOTRIDAE 
11!leo£rioilos 
' -·~~.lg;atu~ 

ftroussonet ,. 

SCORPAENIDAE u -· -.- a.cr-us ... 
~lensls 
'tV'erman'A 

Tutia s 

Seal~ l.ex 
SCO!]?BOtlpdes 
· cora!linus 

Smi tfi' ... 6 .ex 
scorpaeno4e~e 

~arvlpliiiils 
· 6arr0l} " 

Pnrnsoouaonodes 
· ltlrsh\us ... · 

•'smi't'R·' 

PLATYCEPftALIDAE 
lSiatt~ei>balu~s · -

lnilCus · 
( Llnnaeus) 

C.&RACANTUIDAE 
caraban~Fius . 
• unlptnna" (dray) 

ECUE'NEIDAE 
~c1ten~ls 
''n'aucraies 
t:tnD.aeus 

ECJtiDNIDAE 

SIDF..REA PlCTA (Ahl) 

Echid.Ju1 sp. 

-16-

outer Inner 
Tut1o. N Tut1a w nts. nts. 

a,ox 4.,ex 

l,trm 

1,0x 

Common on reof flat. 2 taken by hand. 

l.sh 

UONACA!'I!fltiDAE/ 



Family and 
Species Tutia s 

MONACANTIIIDAE 
oxym;onacanthus 
longlrostrls 
(Bloch) ,,I.ex 

Hanomanctus 
bovinus Smith 2 1ex 

Pervagor 
melanocerhalus 
(Bleeker~ l,ex 

Amanses sand­
'lrichensis 
(Quoy.& ·Gaimard) 

Amanse.se 
·acopas (Cuvier) l•ex 

ALUTERIDAE 
bsbeckia 
scripta 
(osbeck) 

BA.LISTIDAE 
iiaitsta~us 
. auiatus 

un-

(MUD. go Park) 
Balistes 
vetula Linn 

Ba1Istoides 
consSicl!Iwn 

(inoc ) · · 
Hemibalistes 

ciirzsortera 
(Bloch 

M91ichthzs 
rin§ens 
{os eck) 

Odon11s. ni fer 
(Ruppei1 

Sufflamen 
ca~istratus 
(s aw) 

lO,ex,sh 

3 ,·ex,sh 

l,hl 

OSTRACIODONTTDAE 
bstracion lentigi­
nosum Bloch 2,ex 

CANTHIGASTERIDAE 
Canthi faster 
va1en lnl 
(Ilieeker) 

Tutia N 

4;ex 

l,sh 

3 ,ex,hl 

l,trm 

l,hl 

6,hl 

outer Inner 
Tutia W Rfs.. . Rf.s. 

1 :·ex 
' 

l,ex 

2,ex 

6,ex 4,-hl,ex 

lihl 

l;Sh 

2,hl S,hl 

TETRAODONTIDAE/ 
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'i~utia s 
i!ili'Jt$lb1!"il.,_ric:4WtU-

outer 
Tu:t:ta W nfs. 
~¥:HlP" . .,.jl.~ .•• "jjjjf:!il.fli 

Inner 
R.fs. 

ii f:'•4• !J 

Tho fisb.e.s have been {livid1:Hl into :fo\lr groaps; 
tbroo ·o.f wbich we:ro ta..lten from eaoll slde of Tutia noef .~· 
{lne from those roe fa lying inland of Mo;fta in ahol te:tGd 
wn;tt'Yl" (Im:u!)r neefs) abd the fourth. from. tile outer .• o;r 
eastern ~dgo of Matta attd tile otttl~ting reefs, ex<H~pttng 
'rutin Reo.:f (Out.er l~oo.f). Th1a fourth group oom~Jrtses 
few species,. an co1locting on the roefs exposed to 8\VOll 
Wf:ls ~one mainly on 'l'ut1a 0 . apart Zzonm trolling~ 

!JL! 
111., = handling 
trm·. = tr'tllW.lol n~ts 
sh• ·~::; shot l!Y spear gun 
gil.= t~111 nets,; .. 
ox.~ colleQtod by explosive 
1 ~.. ·~· talcen by trolling luros 
t~t = caught in baaltet tl"aps, 



APPENDIX 5. 

FISHES TAKEN BY EXPLOSIVES FROM TUTIA REEl'' 
_ AND THEIR FOOD ORGANISMS~. 

Fam:i.ly 

ROLOCENTRIDAE 

AULOSTOMIDAE 

PRIACAN'l1IHDAE 

PARAPERCIDAE 

Species 

Holocentrus 
. caualmacuiatus 

. . - - -
Holocentrus 

spll11fer· ... 

Holocentrus 
M 'sammi'fii · -

Holocentrus 

Number 

27 

7 

42 

3:1 iaoma · ·· 20 

~~t"~ ari sti s 
mur jan 137 
l;i .. iw:l7- it ' .... 

Myrt£:ri~~is 
2r ·1n1us 1 

!ol~~rachys_ 112,1:: 1 

Aulostomus 
J valentilni 

---Ill;. -.:!'A .. b 

Priacanthus 
. cruexi:talus 

Parapel"Cis 
*"[exoplitJialYJFl 

1 

1 

PSEUDOGRAMMIDAE ~p£rops allfre~i. 

l 

4 

SERRANIDAE 

Pseudo~ramm.! 
JlOly~anttla 

Yarit:;la l.outi 

Chorisistium 
susum1 

4 

1 

3 

32 

Food 

Crab, crust .:rem. 
tr .... alioti s * Echinoderm 
rem. ,wliole molhtsos; 
crab, polyohaetes. 

Crab rem., amphipods, 
sphael .. om.ids • 

Crust •. ,. Crab., 
Spbaeromid :i:sopods· •. , :, 

Crust. , Polyghaete 
bris.tles ~ Megalopa, 
larvae, Isopods 1 crabs 
polyehaetes. 
Ostracods; isopotls, 
crust. rem. 

Crustaceans~ 

Fishes (including 
Chactodontids and 
Monacanthids) crab t 
octopus. 

.. ·• .. ; 



Family 

CIRRHITIDAE 

ANTHIIDAE 

APOGONIDAE 

MUI .. LIDAE 

-2-

Species 

Paracirrhi tes 
:foisiiri · 
........ - . .~ - t 

Anth+.ias 
.Slil: ·- .. . _jj %* • 4 -

9uamm:t;p;tn1.s 

Che!!!>d~J?.~~rl1:! 
~~1;nuis 

~t0f10l1 
. ?an{!enensis 

A~OjlOD. 
· ~reriatus 
Papillapo~on 
. aurit.us 

E~e~tdupen!l,?S 
macron em~ 

Mulloidichthzs 
auril'lanuna 

~ull?idfohth;y-~ 
samoens1s · · 
*"4t&b II s6::bta$:id .... 

Number 

2 

1 

1 

1 

1 

1 

1 

1 

4 

1 

2 

5 

13 

Food 

Fishes (includi11g 
wrasses} also· 
crustaceans. · 

Fishes 

1;-isbes, crab. 

Fish, ccpholopods. 
F;. shes, ophinroid.s; 
crab. 
Fishes ·(including 
Scarids). · 

Fish including 
Scarid ,juv. 

Small fishes~ 

Crustacean$ and sana 

·-
Copepods, ampllipOdS; 
other crust. ·:rem. 

Sand. 

. Am phi po'ds ~· .Ii1sopods , · 
:<fopepods; sand. 

. ..... / 



Family 

POMACANTRIDAE 

CllAETODO:NT IDAE· 

ACA!l'IDURIDAB 

Species Number 

Chaotodo!: ~h;q;auris 1 

Chaetodon falcula 1 
Cha.cto<lon 
··et~nti'ssirnuo 

Chactodon 
mo1anoius 

9h~otppon moz~r1 

Chactodon 
· trifnac.ratus 

Cbactodon 
. ' . s\r:la~&ula,~ 
Chootoaon 
unimaculo.tus 

Chaetoiton 
;x:an \ho_bppJlf-llua 

Forc,i{!iger 
lonr,1ros£rts 

lleniocbus 
aoilEino.ius 

Acanthurns 
=fiicommaius 

6 

7 

2 

17 

23 

11 

1 

2 

2 

1 

Food 

Much filamentous 
algae 

Aleal matter, 
Alcyonarian polyps 
Mod.,aizcd al6al pieces 
ond fil. alene. 
Algal ouab 

Fino algal mush 
1 copopod. 
Algae,. Alcyonarian 
polyps. 
Algal mush 

Oroon brown muob 
(?alg), unicollalnr 
algno (incl. diatoms} 
Unicellular algae 
(including dia.tons) 

Crustaceans (incl .• 
cDpepods) • Alcyonnri an 
polyps. 

Green mush 

Crustacoa.u limbs 
· fino algae. 

10 Algal filaoents. 
Acanthurus 

Iincoia.fus 
Acantburus 

ffiompsoni 
Ctenocllaetus 
sirlatus""'-

5 

34 
Coral sand and shell, 
mush. Piecoo o~ nlgao, 
formonifora 

• iO' ••• / 



.Family 

' ... ··. .. . ,. ~ 

-4-
Species 

B~so brevirostris 

Naso lS:tuiatu~ 
zanc·J.us coruutus 

. Lutjanus · ka.Smira · 
·• low • Pi :u r bJ _ . , -

.GAESlODiDAB f!les1o Cb!J:BO~~ll;.~ 
:Caesio zanttlonaiius · 
~erftc&cJSio e!Sang 
Cnesio .sp. 
lliil!b - ... ' 

10 

16 

3 

3 

21 

·3 

us 

11 

·SO+·. 

1 

·so·· 
50+ 

Food 

Smtd.and·coral. 
bydroitls, oopepods 
{? sc~a.plng rocks) 
fine green ma'tter. 
·Diatom mnsi1 
'Algal pieces. 

~:,md antl 3lgoo • 
t?Jolll:tso .remain·s, 
'Sponge pteces .• 

·Al.gae 

Crnst.noem'i:s inclnd .• · 
· i~opi)ds, copeptld.s, 

amphi pods and 
. megalopa larvae. . . 

. Chi tons 11 crustnce.ans 
~ch.inotlo:tms, · 
1dopotls • amphipodsil 
polyob.netea. · 
Chit,ont· crushed 
bivalves • winkles , 
crab .• 

CTUtrtooeans, (crabs 1 
.isopods, prawns) 

. ~lso fish. '. 

Cru.stace·Gns ·(crabs, 
. pl:'.&.\Vbs) also .1lsh. 

Fi.sbtlu.;,. predomtnate­
lS' • alSo cru.stooe-

. OO·S.e . 

Cnistaceans predom-
.. ·inate.1)1; also squids 

fiShtHl .• 

PlonRton,, ~oea, 
CO}lepot'i$• 

Plauk'toll. 

Zoaa lat'ti'ae.,., cope~ 
1>1B11kton,. 



Family 

,I. 

.. 

,. 

-5-
Spec.ies 

Gntcrt~ batata · .. 
Gaterin !'.ate:rinus 

- ;-- -1-.- ~-li? _- I a"*'-. 

Lcthrinus 
iiihlisenoldos 

Cht"omls 
.·<lmOiatns 
Cbromis 
;O!!E£ulo:ris · 
1• -- - •. 'l: ; 'It 

Chromts 
tcmatens1s 
i -__ [I . [lg __ ., .. "!Mi! 

'!.on 

Abudefdu1 sp. 
Jt!iM.ilii - j . - ._,... " . 

Abudefdut Uicki 

Prawn It algtie ,, 
8 po1ycbaete rem •. sma;ll 

fishe:s. 

1 Corm brash 
5 FiShes,, crabs,, 

. · sllrimps i ophiuroids 

51 -
24 . Plrinkton.~t copopods 

31 
Z.oo-planltton., 
cope pods 

1. rem .• 

6 Copopods 

l -
B · Gopepot'is·,. much n.lgae 

.160 ;-

18 A1gal threads & 
? fish eggs 
Alcyonarian polyps 

,A~ud~~;:itt,.Jf!O!tf!atus2A 
.. !; . ·Ostroo·ods,. torameni-

£craa sana grains :r ' 
· algal threads. 



F:nmily 

. ·'LADRIDAE 

·\ 

SCARIDAE 
' . 

...;.e .. 
Species 

Abudcfd11f mel~s . · 
Abudnfduf 
; sclnitnans 

Lppidn~is 
ail11 ·. a 

Ralichoor.os 
~ cenlri!J!tii'drns 

t- - ' lill _1 

':lfa:l1cboeres 
I s~aeTarlai 

~aorin : 
~a.Goit.i:rera 
Corts cnu:tt1mt.mula 
Cboi11nus 
"']!YPf.lE\Pfl!J~ 

Pscn.tdochti111nua · 

a· 

:1 

.1 

10 

1 

1 

liexalaenlf.l · · . 4 

.. ,Wotmorcl~~ l!t:.ll1LR$e . 3 

. Scarus aeru.elitosus .. • 1 . . i q-- - -
G 

Soaru.· · . s b~pall.tdus. 
rtr ••- 1 · -~ _ 1 •.. P · ,. 

s· 

Aloyonar1an ·polyps. 
Fil .• algao prodom~ 
+oatro.cods:.. · co~pods . .: 

Crusta(!eans (mod •. 
stz.ed) ,.. polychootos • 
gastropods, bivelvos. 
DivalV4)s9 chi·ton. · 
crab carapace.·.· 
Mollusc t;h.ells,: .. 
crust. rem.· · 
Copcpods• ampbipoda, 
crusbcd gastropods, 
crust • . rtnn e: 

-·--
crns:tooeans, · 1ncl ~ 
spaeromtd 1sopotls1 
copopotls-• crushed 
bivalves~. oJ>biuroid.s.,· 

.- ,-.' 

-
t.."hi t-ons •. mollnac 
shells cru:.shed, 
ct"Qst •. rem •• a .u·ttle 
algae •. · 
Cope pods: .•. sand ,. · ... , 
fomani:tera,,ampbipods- · 
Gru.Sh'Cd c«>ral or· 

·.ooml sand· .. · 
GroGn musb. ancl cornl 

. or coral sand 
·Crusbc<l coral;,. a fer~ 
algal threads 

F-oramcn1£era1ot:rtracods'~: 
sand~·· · 

Drolten. corn:! mu1 
,green M~ .•. 



E_omily Ill 

SPIIYRAENIDAE 

SIGANIDAE 

OODIIDAE 

..... BLEO'l'RIDAE 

SCORPAENIDAB 

CM'.ACANTUIDAE 

MONOCANTUin~ 

-7-
Number 

SCart.lS 
-vormloulntus 2 

lli pposnnr..ta hn.rid 1 

enlotomus 
· nt)inlctcns .;;.;;,r.;...__ 

SP,!1yracna 
Ch~i!Sbtnonin; 

Siganuo 
• atoiiatua 

Oobiodon 
citrinua· 

Elootridos 
etrigatuo 

Ilypomncruo 
ii'Ibaionsio 

Scomnenodos 
corailiuus 

scorpoonodos 
parviplnnls 

Parascoruaonodcs 
""1iirsn~us 

Carne on thus 
unipinna 

Oxyplonncnnthua 
iongiroatH a 

- a .......... .......,_ 

fttmomo.nctus 
"'bov'lnus 
Pcrvp.gor ··. 
mo.lonocop!lalus 

Atlonseo sand-

2 

1 

2 

2 

2 

10 

1 

6 

1 

1 

2 

Wichonaia 1 ___ .. 
1 

li'odd 
I 

Oroon muoll ond broken 
coral. 

Coral mush· 
Coral musb 

Spone;e , alGao 

-
Copopoda, ostracods, 
omphipods 

-
Mod.sizoa crustno~ona. 

-
Crustacoons, prawns 

-

Snnd , algae 

Snapped off (not 
Crtlahod) Acropora ti po 

..... / 



Fomil.y 

DAL!Sl'IDAE 

OSTRACIODONTIDAE 

CANTUlGAS1l~ERIDAE 

SCAalDAS 

-t3-

Spooios 

· Conthi~a.stcr 
·~· vlil'Cnttiil ' ' 

~-~4-~i~-. ••*• ~ 

Num'bor 

1 

1 

a· &peoic.n~, · ST fl:$b.EJ4 

POMAC~T.fUDA£ 

a; 4S 

Aroth:rln · · 
""''ttr.!i4b- otntns 
~= ·~,~ ... """''" ..... , ~ 

1;. 1 

Amoosos sconntl 
~~iz-·•J~•~••• · _ e-1-,r t~:· 

llil 1 
~ . 

CltAJl;.TO~lDAB 

.ft.~-•~m•tt:t'fft'il:t;,. k 1'lt 
. ~'\#N'!-:.1-'!'.iiU.l't~ 

s; ao 
)tANctlJ)AB 

I•· .a 
' 

cra.bG $ Gchinoids, . 
san~., coral frn@'Jl(U:tta.~ 

. al.g®.. · · · · 

-
Algal. pioces, bro1tel1 
coral or -coralline 
algno 

llOL!lC~R!DAE 

Vt .236 

?;a:tAC.ANTlt:tDAE 

ll 1 

.,PAU.I\PBRCIM'S 

l; l 

''/PS~D()·G~lBM 

2"' 8 'Jl• 



Plankton Feeders · · 

PEMPIIERIDAE 

1; 3 

CAESIOIDIDAE 
.4; 151 

AMPHIPRIONIDS 
7; . 121 

Eleotrides 
' _s'Eri~rai_ us 

~ p ....... 

1;2 

Total ·: 13 ;-;':2 77 ,....,_ ............ ..,....._.__,... ......... - . 

Fish Predators 

. SERRANlDAE 

10; 45 

CIRRHITIDAE 
1; 1 

_LutJanus })ohar 

1; 15 

_SmYRAENIDAE 

1; 1 

Total: 13; 62 
~--------------

- • lF . h 

--9-

Algal F_i' ee_ d_e_:rs ,_cont} · 

KYPIIOSIDAE 

1; .·a 
.ABUDEFDUFIDAJ!J 

5;.· 209 

SIGANIDAE 
1• ~ ? 

MONACANTHIDAE 
5,; ·10 

Melich:thls 
·"rlngen~ 

1; 1 

, . Canthi faster 
va'len ini . 
. 1;-l . 

Total :· 37 ; 438 
·~~---............. __. .... 

Invertebrat~ · · 
, nPreda:to_:s {Cont~ 

.-ANTHIDAE 

l; l 

• APOGONIDAE 

4; . 8 

MULLiDAE 
3; 20 

PENTAPODIDAE• 
. 2, 26 

LtlT.JANIDAE 
· (excl. L. bohar) 

3; 41 . 

PLECTOlutYNC~IDAE 

4; 15 .. 

LETHRINIDAE 
2; 25 

LABRIDAE 
11; 37 

SCORPAENIDAE· 
. 4; 22 

Bali stapus. undulatus · 

1; 14 
T.otal : 46 ·; 454 
-~-.-.. ........ --........... ~--..· 

Priac.anthus cruentatus, Parapercis hex,g,Eh;thalm~., and the . 

two Pseudop-ammi2_! taken have been considered 1nve.rtebrate 
predators •. &obiodon citrinus and. Car~caitthus_ unipinna· 
have not been included. 

J' 
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PLATE I. 

Tutia Reef in perspective. · Across Tutia 
channel the tip of Jibondo Reef is visible 
(upper centre). Vertical distance is 
exaggerated to indicate depth, each step 
representing 10 fathoms. The hundred fathom 
line is re~ched 1* miles eastward from the 
reef, the slope being ~ery steep after 50 
fathoms. The bases of the three transects 
are marked on the reef .. · the Southern Transect 
starting on the boulder tract,· the Western at 
the base of the sandb&nk~, and the Northern 
facing the channel. 
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PLATE II. 

Plan of' the Mafia Area. 
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PLATE III. 

Profiles of the Northern & Western Transects 
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PLATE TV.· 
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PLATE V. 

Relationship of coral cover and fish 
population on the Southern Transect. 
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•PLATE VI. 

sneltered water coral, typical of ar~as be­
tween Mafia Island and the mainland, 'or tlle 
Zanzibar channel.. A massive Porites 
samaliensis block stands left, and a bed of 
Porites (siaaraea) sp. in the foreground •. 





PLATE V:ti. 

Acropora .formosa :forming tangled mass-es, 
with Chro.mids keeping an eye on the 
photographer. 
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~TE VIII• 

Chaetodon melgnotus, the littl~golden 
Aaudefduf scintillans, a Scarid with 
characteris:tic pale caudal peduncle, and 
other fishes over dead patches of stags­
horn Acropora. 
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PLATE IX. 

Abudefduf sc+ntillans and E4lichoeres 
rent~guadrss on a mixed coral bottom 
Acropora shrubs, Seryatopora hystrix, 

Pocillopora verrueosg in shallow and 
sheltered water. 
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PLATE X. 

Dead coral, with a large Acropora shrub, 
Ab~defduf scintillgns and a golden Mullid. 
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PLATE XI. 

G0terin gaterinus, common near deep shelter. , 





PLATE XII. 

The Boulder Tra~t exposed a~ spring low 
tide. · 
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PLATE XIII. 

The quadrat frame on the floor of a "Groove" 
in the Southern Transect, showing broken coral 

brash. 
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PLATE XlV. 

Acropora coryrobosa in shallow water on the 
Southern Transect. This area, ,at the 
landward end of the Spurs and Grooves Zone, 
is liable to strong surf action. 
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PLATE XV. 

A typical "Spur", with some lithothemnion 
covered dead rock, Actypora shrubs, 
Acropora irregularia ~ower left), and the 
symm~trical syylophora mordax (ieft centre 
of·metre rule • Callyodon scaber swims into 

shelter-

'l. 
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PLATE XVI 

Dense "beds 'Jf' Arrctor-c.. formoso. ::md the 
p1 '1telikc A. r>y..., I'! intht:.s .::. ~~. :~h:: 1 t. c.:."'C:i 

·.~tn '"* C ':"" . 
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PLATE XVII 

A delicate platform of Acropora spic~era 
growing out from a Porites somaliensis 
massive at 60 ft. on the Southern Transect. 
:Zanclu§ sp. and Chromids swim over the 
coral. (See Plate XIX).. Photo JJ.F.C. Morgans. 
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PLATE XVIII 

Aurora globostellatta, a squat sponge common 
in the lower portion of the Lower Coral Zone 
Lower right are the strong "fingers" of 
Porites sp. (a:f'f. morda;). 
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PLATE X!X 

Porites somaliensis at 60 ft., Southern 
Transect. Zanclus sp., pose over the 
massive, Acropora spicifera in foreground. 
Photo J.F.C. Morgans. 
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PI .... 4.TE XX. 

Auro.!'<J. tr~.obcstcl l~tt:; -::r~: -:t ::_r:u'3e zrv:;tt 
cf' Plc~l'onari:t at tJ;p reef -f'~ct. 6n -r~. 
Southern Trqnsect. 





PLATE XXI 

LitbophYton growing on an eroded Porites 
somaliensis block in the Western Bay. Parts 
of the original massive are still growing. 

.. 





' 

\ 

\ 
I 

\ 
,\ 

PLATE XXII· 

Porites somaliensis, 1n part dead and with 
secondary-cover ot' alcyonarians and other 
corals. Scarid tooth marks show clearly 
on the living Porites. Western Bay. 
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PLATE XXIV 

Acropora palifera in its typical turreted 
form growing with shrub-formed Acropora 
"and alcyonarians on an older dead coral 
block in the Western Bay. Abudefduf 
aaxatilis (centre foreground) and other coral 
fishes sw~ about the coral. 
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·PLATE XXIII 
.. 

A :Porites sp, massive completely covered in 
secondary coral gro'wth, including At· cormbosa .. 
(left) sturdy "fingers" of'· Porites. n.sp,af':f. · 
mordax)(centre left),. fragile twigs of · 
Seriato:~a h.yatrix {centre), a tangle of . · 
A. irre laris (right), and alcyonarians · 
Cesp~tularia sp,), Western Bay. " 
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PLATE XXVI. 

Millepora tenera forming a rounded shrub 
in the shelter of the northern reef edge. 
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PLATE XXVII. 

Milleuora platyPpylla in shallow water of 
the Western Bay. swell is throwing u:p 
sand at the foot of the coral. 





. 0 

. 
·~ 

PLATE XXVIII. 

Epinephelus dispqr, showing a striking' 
blotched pattern not present in deatn, 
moving over Acropora and Stylephora 
mordax {right lower corner) shrubs, but 
staying near deep shelter. · 
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PLATE XXIX 

Aeanthurns leueosternon over the Acropora 
}lyaeinthus, forma cytfiereg beds of the 
northern reef edge • 
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PLATE XXX. 

A school or Chromid fishes about dense coral 
g~owth in Western Bay. 
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PL\'T'E XXXI .. 
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PLATE XXXII. 

A three dimensional representation of reef 
food relationships. 






