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i. INTRODUCTION,

Although the systematics 6f Western Indian Ocean
marine fisheg is tolerably well known there is very
1ittle information as yet availabie on the biology and
ecology of fishes. In the coastal areas of Kenya and
Panganyika (Lotitudo 10 38 S, « 16° 46' 8,) the Fast
African Coastal Current runs noerthward at all times of
year, forming as the morth flowing branch ef the South
Equatorial Current when it strikes the African mainland.
As a water nses that has been fdr a long period of time
at the surface it 15 low in nutrients (Newell, 1957,
1959), In adéition stable upper water layers with a
marked thermocline over most of the yeay and littls or
no upwelling fouth of the equator allows little addition
of nutrients from deeper and richer water layers. This
results in an area that can in no way be called quanti-
%ativeiy yich in animal or plant 1ife, but the gea as a
protein source plays a traditional and important rolio in
the nutrition of the coastal races., The traditional
Africon fishory is cerried on in almost all types of
habitat from mangrove swamps to deep banks of Lorty
fathoms snd over, but the main bullk of the fishery is
based en those fishes on or associated with coral reefs,
The complex biccovenose of the reef peome an oasis of
living matter on this coastline. The prosent study was
undertaken to describe the fish fauna of a typieal coral
reef and ftc rolationships to the coral facies of the
bottom. . Tutia Reef in the Mafia area was chosen Loy
study, as 1t had a side oxposed to tha,oﬁen Iridian Ocean,
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ag wall as one side completely sheltered from wave action.
Three transects were pegged out down the three sides of
the roughly triangular reof, and the dominont orgmnisms on
the bottom, i.e, those covering lavge ayeas, and those
speeies determining bottom structure, were collected down
these transects. Quadratss 1 yard square were laid down
the transects, and the dominant corals, algne, aleyonaria
and sponges noted with an estimation of the area of the
bottom they covered., OColleoting of fishos by a series of
explosions was made down each transect, as well as from the
rest of the yeef and the Mafis Archipelago by explosives
and other methods (sece Appendizx I).

Typically the Bast African coastline is lined by a
fringing reef, usually of not great width (% mile). all
stages of the formation of a "boat channel” by erosion
behind the reef crest are seen, From observations on the
fringing reef of the castern Zanzibar coastline, the south-
ern and casten vndervater coast slopes of Tutia Reof are
similar io the surf éxposed fringing veef, and the description
of these sides can be considersd typical for much of the
fasct African coagtal area,

Acloowledzenonts

grateful acknowledgemonté ave made to Dr. J.F.6,
Whoevley, Direcctor of the East Africap Fisheries Research
Orgmization where the work was carried oudy Dr. J.F.C.
Moxgsns; My, B.S| Newell, and Mr. I', Willioms aleo of this
organization for willing help with field work: smd to
Professor J H, Day, whose encouragement and eriticism have
beon its maiustay5  Thanks are also dus te the local

Manager/



- Monager, D'Arey Shell 0il Exploration Company for training .

 4n oxplosive tochnigues, to Miss Ann Schwolzer for heiiji%h :

modeln for Plates I and szii, ana to Car, mallarg Ghioi

’ afjﬁyﬂrnﬁraphefs Copo Town.

T an indebied to tho teliawing speeialiaﬁs ier
Sdontifications: Maﬂrﬁpﬁra and Millepora, Dr. d.vﬁellsv
{Cornell University); Alcyonaria, Dr, Prodorick M, Dayer,
(U.5. Notional Museun)s Serronidac, Dr, J.F.C. Horgans;
- Sphyraonidac ond CorangiGno, Mr. F. Villiems; Sharks omd
Lethriniﬁbc, Dv.'J*P.G‘ theler* Scarides and the numerous
families of smaller roef fishos taken by exylﬁsives, Proe
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2 TUTIA REE%Q ITS @ﬁIGXN ALE &ORAL STRBbTﬁﬂﬂp

A, ng&xg;1ﬂga@itzﬁns_éf£e¢ting¢the»Rae:z»

atia Reef lies on the outer cdge of the Mafia Archi.

peiago, in 8% 7* South Latitude (Plates 1&2), Fiftoeen
miles of shallew watey (mostly Swlo fathoms in depth) dotted
with roofs and islets soparate it from the mainland. The
yeof s séparated by o norrow channel half & mile wide from
Kibondo iteef to the North, to the West the reef faces the
mainland across the Soudh Maria Channel, and t¢ the Beuth
and East the bottom silopes fairly quiekly to deep water,
the 100 fathoms iine being reached in about 1%rmiiaag
The reef therefore contains coral slopee exposed to the
Indian Geean to the South and East, snd more protected
slopes on ite wostorn and northern edges.s The area is
doninated by two main factors, the periodic monsoon winds,
and the north fiowing B4, Coastal Current. From November
to March the north-east monsoon winds blow, usually Porce
1.3 on the Beaufort Scale, and tend to slow down the ELA,
Coastal Current to % - 2 knaots, From May to October the
stronger south-cast monscon winds blow (Ferce 2.8), and
this, combinod with a completoly clockwise wind syston in
the northern Indien Ccomn resulits in an ascceleration of the
L.A, Coastal Current up to at least 4 knots (Newell 185%).

Tidal variation in the Mafis area from mean low water
springs to mean high wabter springs is 12.4 £t,, tho mean
neap difforence boing 4.2 ft, The nain curront throusgh
the gap between Mafia and the mainland is northerly, but
at Tutia Reef tidal yhythms dominate, In a series of 2¢
ninuvte readings with an Ekman current metye (supplemented
by some 24 hour readings with a Carruthers metye) at all

| | stoges/
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stoagos of the tidal cycle at neaps and springs, Mr., B.S.
Newoll found no curyents exceeding 1 knot around Tutia Reef,
GEf Mange Reef the nmain watey current was novth-westerly with
&8 raversa& to snuthewiy {(#th of the total aurrant} during
&bl »

On 811 faces of Tutia Ruof th@rﬂ,wnﬁ‘;%@aigh%f@?ﬁﬂfd
180° reversal of current from obbing to flooding end viece
versa, but the wostorn foce showed cloclwise change ond
not anti-clockwise o 6n the northern and southern faces,
Ciose to the yoef edse this patiern becomes more cemplex
dus to run<off from the roef, The streng BA, Coastal
Current results xu?n@rﬁherﬁv curront of water thraugh the
whole archipelage with tidal currents to and from the
shallow avrsca duper-imposed on this flow,

Salinity, turbidity and the effect of the Rufiji River.
With the Rufiji River in normal flow salinities ot all times
of neap ond spring tides wore taken oround Tutia Heef during
June 1956, Salinitios varied from 84.7 -~ 84,95 pis/thousand,
Tho lower values were obtained safier some hours sbbing, whon
water from the shallow inshore arsa of the southern archi-
pelaogo covered the reefy and the high values were obtained
afier some period of fleoding; when the reef was vovered in
wator straight from the open $¢a. The range of salinity
values from watey of the B,A, Coastal Current during the
vear i8 aboub 34.6 - 35,80 (Newell 1089). The Rufijii Delta
with its wide pangyove swanps and complex of winding channels
48 olearly the regult of pany changes of conrse, At present
the bulk of the water génters the nﬁrﬁne@n'pﬁrtiaﬂ of the Mafia
archipelago, and even in spadte does not affect Tatias Reef,.
The writer has bese ahle to see the arca from an aoroplane
with {he Hufiji Biver in full filood, when the brown silt.
laden wator pours from the dolts and moves norithwerds in a
gigantxc brown styoom in the inner half of the northern

Magia/
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Mafia archipelago. Outside this brown water across a
c¢lear dividing line lay the typical blue tropicail water,
covering all the southern reefs, Niororo Island reef,
Shungumbili Island Reef, and the outer reefs of the North
Mafia avea., During the four years of observation, even
during the times of the "short rains" and the "long rains®
at the changes of the monsoon winds, 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 during the past ages, Tutia and the
southern reefs may have periodically been affected by the
Rufiji River, and suffered retarded growth or death from
silt and low salinity, In this connection it must be noted
that Niorero Island elose to the Rufiji mouth, has a |
flourishing fringing reef, the dominant corals being huge
‘beds of Acropora hyacinthus, much Seriatopora hystrix, and
Porites (Synarea) éanvexa; This reef has not the'?ariety
of the outer face of'T&tia Reef which is exposed to the
swell, but what effect the Rufiji River may have on it at
exceptional floods does not prevent a high percentage coral
¢over 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-vast
monsoon wind strengths of Force 5 and occasionally Ferce 6
occur, and the southern and eastern edges of Tutia, being
unprotected from the open Indian Ocean are exposed to violent
wave action. During such times it is impossible to use
free diving equipment on the exposed areas of the reef,
and ships cannot approach the reef with safety on the sea.
ward side., At this time of year much coral, mostly

Acropora/
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Acropora ﬁormoaa g A, irregu&aris, is broken by wave action
aid masces of loove fropgments wash up and down in the ridgesn
6% the outer slope. Aftew spch a sform o huge platfoym of
A@r@p@ra.a@ieiierag 5 £t across was alsp found torn up and
1ying upside down., The western and northern foces of the
roef ave sheltered under such conditions oven ab high tides,
and in bad stommws the 120 f£t. M.V, Manihine was able to ile
safely at anchor in the gap between Tuiia and Kibende goofs,
protected by Tutia Reef, end wundorwabtey observation was able
to ghow thalt wave action was slight aind no corals wers being
- damagoed on the northern and western reef edpes, In the
north-east mensoon the reef 1ies to the lee of Mafio and
Kibondo islands, and wave gction is neglipgible, As men.
tioned by Crossland (1902) ground swells from the Indian
Gcoan ave vnusual, end on Tutia (in the N.E. monsoon) ldttle
2 ft. woves broak om the southeyn and easbern faces of the
reef, and the northers and western faces ave £lat calm.

The Tangonyika and Kenya coasts are oubside the usual
Western Indian Ocea:n,oyclone arca, although occasional
Yfreak! cyclomes may styike this coast, The two nmost Yecent
of these wore the Zangibar oyelone of 1872 and the Lindi
cyclone of 1952 (Sanoom 1958), Both were short-lived, and
cauged very isolated wind and sca demage. They conunot be
congidered to have nuch offect on the coastline, and the
lack of larvge "nogro-hoads® is presumably due to the lack
in this area of very severe winds., Smaller coral rocks; up
“to B £, across do eocur; however, mnd are found slong the
eagtvard reefs, Those &ve presumobly small onough to bo
thrown up by gtrong S\E. mongoon winds, ¢n Tutia Reef &
wide boulder tract is present; but as doscribed bolow this
is considered 16 he chiefly the resuli of erosion; and net
wave threwn boulders. - |
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s
B, Zhe orfgin of Tutio Reof:

ovexr much of the Tungonyika, Zongibar and Pembs coasts
the prosent roef onds on the landward vide at g oliff of
goral rock 14 foot in hoipght above the present reof fiat,
In an arco like tho cast coast of Mafia the wall may run
unhroken for 20 miles, with a level plain running inland
phove it, presenbing an upper surface with small depressions
and upstanding 1-3 £1. boulders. In the depressions of this
vory roughoned surface 1iep o rioh soil,; often used for
cultivating naigs oy pav.paws, o¥ supporting moderntely
denge bush. This geems %o bo on older reef flot, its
roughened surface caused by difforential weathering, move
dense corals remaining longer than the matyix betweon Bhem,
Crospiand (1902) fownd many corals on the 14 ft, rveef in
Zonzibar in upright ond growing position, ond gtates "it is
intoresting that If the scem returned to this level lavge
aress of tho castorni ports of Zoapibar and Pemba fsionds
and of the nmodnlond would be tubmerged at hipgh tide”,
Gardiney (10681), after werk in the Maldiven and the
Lacoadives; the Chagos Archipelige, and the Mascayene and
Seyohelles Islands, found evidence for o change in sea level
of at loast B - 10 £6, end that this change was the dominont
coupe of formetion of the isles of atolls, wnmd also that
guch a change is ovidont over most of the islands of the
equatorial belt; with indications of mors eﬁmﬁiex changes
of level north and szouth of the two latitudes 18°. Fryer
{1011) found thot Aldabra had over nost of ite islets &
seavord eliff of 18 footy; and plates corals in this cliff
in living positions, stating "on the top of the oliffs, so
perfect wore they, that it was difficult to helieve that
they were iong dead", This was évidenced oven nore clearly
on Astove; where ﬁﬁélai@v&%ﬁ@%:Wﬁﬁ’ﬁﬁﬁﬁiﬂ&?ﬁﬁ‘%ﬁvhé "payhaps®
18 f@ét@ ond at Asspumption most of the island was 12 foot

” above,/



above sea level, with o ridge 18.20 foot above soa-lavel,

with many corals in the position of growth, Sikes (1630)

found raised beaches and caves at 15 foot above present

sea level on the southern Kenya coast, which Caswall (10055)

sugpests may be due to a pausce in the drop in sed level at

the ongmet of the Genblisn piluvial,; which he eguates with the

1ast (Worn) pglaciationsg: Caswell considers that the balk

af the elovated reofs in the southern Kenys cornt weres formed

duping the second intexpluvisl; for two not very convincing

roasons, {8) because this was the iﬁngéﬂtini‘tha‘%hwaé inteye

ploviale, and (b) becsuse the apparent paximum heighd of the

reaf 4o most’ elosely motched by the second interglacial

sea~level of Burops. The third intorplovial sea level he

considers to have been 30 foot above the prosent when a thirty

foot coral shelf was ocut which oan be seen at Mombasa, and

ont its vetreat from this level ap the following pluvial

approached o pause caused the caves and boaches roferved

to above, Clark (16854) summarises the information on

ralsed heoches on the norihern ond csstern Somalilong

coasts,;  On the norihern cvast there is scatiered ovidénce

fo¥ & B - 25 metre roided boach at the begloning of the

upper pleistocene. On the onetorn coast there is an 11 -

24 metye boach, mmd mother slight ovne at 2 metres. In

spite of the faot that coral voefs grow on these coasts at

presont, there is no clear 14 foot raised coyal beach

desoribed from the drea. Gullchor recently (1958) describes

existing and raised coral growths on Madogascnr ond nedghboure

ing French ruled islonds., oOn Madagoscar reisod cobral reofs

of any height are only founG about 1ts northosn tip, whore a

reef of "hardly 10 metres” is present, dated before the low

level of the last glsoiation {Guilcher op.ocit.). There is

no distinetive 14 foot emerged yreef hove, and none on the

rest of Madagascay. Guilcher deseribes no distinctive

14 foot beach en the Comors greup.
' It is/
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1t ip then clcar that a coral bench of about 14 foot
is prosont over a great deal of the central and western
Indien Ocean, as evidenced by many islands, and that this
con be c¢learly seen on the Tangayika coast in the avoa
of this survey, On the Itolion Somaliland ccast, and in
HMadapgascayr, such 2 coral bench ig not cleasrly seen, and
en the southern Kenya egast & vaised beach of this height
ig found, btut no wide coral shelf, From the extent of this
plder reet (Bast African coastline to the Maldives) mnd its
great longths of lovel aspect the emergence of this reef
seems to be due to ocustatic and not to tectonie movemonts,.
The datc of the reef ip probably upper pleistecene, and
it may have been formed Guring thoe last inter-pluvial {(which
corresponds broaily, although probably not exactly with the
last EBurcpean interglaecial, vide Cooke, 1957) or tewards
the begimning of the Gamblian pluvial,

This roised reef has played a great part in the shaping
of the cast coast of Magia Island (Plate 11), and forms the
basia of mamy of tho host of smaller islonds, Mafia island
itsolf is not of coral origin, but is mostly of clays, sandy
clayg énd subordinate limestones; all of Lower Miovcene
marine ovigin., On the landward cdge ef the island some
small Pliocene mavine detrital outcrops reachh the surface.
The geaward edpe, however, is all composed of Pleistocene
to reeent coral re@f; as are the small islonds to the south
and east (Jueni Izland, Jibondo Island, Tuitia Reef, Okuza
Island, ete,) Although a roasenable explanation of the
shallow Mafia area moy be that it io due to silt deposi-
tion from the Rufiji Delta, this s not borne sut by the
deep hole drilled by the D'Arcy Shell 04l Explovation Company
on Mafio Ig¢land, whore it was found that marine detrital
limestone lay from 100 £, bolow the surface $o 5,000 £t.,
the island itself being a slightly "positive' structure on

a true/
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a trac continental shelf (Dr. R.,B. Linton, in 1itt.). On
this sholf the smaller islandsand the leng eastward edge

of Mafia have heen formod firet 28 reefs by gpward coral
growth during the Ploistocens, and later emerged by a
'nglatlve drop in sea level, |

' Over most of tho Mafia coost the width of the pranent
rect flai averapges 600 yavrds, with a maximun of half a mile,
This is typical for much of the L.A, coastiine, On the '
Zanzibar east coast the reof flat width is slightly greater,
varying from 4 to 1% miles, It is Crossland's view (1002,
1503) that the prosent reef f£lat is due only to erosion of
the 14 foot reef, and that no growth seawards has taken
place since that time., Whother this view is complotely
gorroct is doubtful, and will be discussed later. It is
elear, however, that in soume places much erosion has taken
piace, and the southern end of Mafis and its reefa present
a vory different picture from the typical § - & mile fiat.
ere Mewe, Chole, Juani and Kibonds islands, ,a‘.l_}. formed

‘of the 14 foot coral bench, give evidence of much erosion,
and the reof flat may be up to 2% milos wide and over.

" There sccms no roason to postulate better coral grewth in
this arca resulting in a widey roef and tho alternative, -
erosion of the older rcef, seems evidenced by the decply
undercut ¢liffs, fallen rocks on the southern end ol

Juani and Kibondo Islands, and the few nov isoclated "rocks®
of the older coral heipht %hat stand hereland thore on '
the reef f£lat between Kibondo and Tutia Reef., At Tutia
reof the decay of the old coral bench has proceeded further,
forming a planed flat, with the older rcef present only
as boulders in the boulder tract, |

L The Structure of the ficef as Ezposed at Low Tide (M,L.W,8%)

- The reef as exposed at spring low tide is rouphly trie
angular in skape (Plate I}, with long northern and southe
castorn faces, an incurved western bay, and a shori

‘southern/



gouthcrn boulder tract.

The boulder tract: ,
Fhis is‘?aﬁ'yurds long, and up to nearly 80 yards wide
at its greategt width, divided by a low neck inte twoe portions,
a shorter'wesﬁeriy one andl o longer southeeasterly cne. The
boulder troct averages 8.9 ft, above datum, and tho highest
point on tho woef (10 f£t, 6 ins.) occurs at about its miﬁﬂie.
The tract is compoved of a jumbled mass of boulders of coral
orvigin, wostly 4 -~ 216" aoross, some 3 ft. across, those
on the centre of the ridge being immovable (this portion -
will be called the ‘'backbonoe'), but those to scaward being
loose {sco Plate XII). In some places along the reef the
backbone of rock has to secaward a steep and undercut little
cliff of 1% ~ 3 f£t., peaward of which arc found the loose
boulders, At others the fixed boulders of the backbone
and the loose boulders merpe without a clear boundary.
Aftor sevore stormse, many of the boulders of the loose por-
tion are moved, amd even on tho backbone boulderschow signs
of moving and breoking. On the yeefward or lee sifle of the
backbone the tract consists of smaller loose stones and
dead and broken coral brash, with some sand., Although in
many areas of tho typical E. Africen fIringing reefs cccasional
boulders are present on the oresit, in no othor area was stch
a8 distinotive bonlder tract seon. The southarly storms and
vccasional humricanes do not séom to throw up coral boulders
of any large size on tho xeef crept to form the large and
characteristic "uegro-ncads" of many parts of the Pacific,
I?2 the tract on Tutin is from wove thrown boulders it must
be @u@vmo ecither greator wave action hore than on the rest
0f the coastline oy to more vigorous eoral growth to provide
unstable corals in times of storm, or both, Thero scems no.
reason for greater wave action opn Tutia than on the rest of
the Mafia ceast, or on tho veef on the scuthern tip of
Zanzibayr Island to take two examples, yot no such distinctive
| | | tracts/
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tracts are formed in these areas. The coral growth on

Tutia is equalled in richness at many other areas visited,

so an unusually large "store" of coral rocks is not the
raison d'etre for the boulder ‘tract. It is most probable
that the'bulk'of.the,bnulders,nn this tract are derived.

from breakdowm of an older coral bench, with small additions

from the exisiing coral reef at periods of storms. The 14 ft

coral bench (which shows marked decay at Kibond@'Island a

few miles to the north) is the most likely source. The lower
rocks on the seaward side of the boulder tract are complete-
1y covered in a felt of short, chiefly brown, filamentous
algae, and above this, half way to the crest of the backbone.
a filmy lithothamnion is dominant, although some algae are -

présent, The lithothamnion does not secem t0 be. s0 vigorousw
iy growing as to help in cementing the:bonldérs together,

but must to a large extent protect them from erosion.

Although shingle is thrown across the bounlder tract,
and forms a narrow strip behind the backhone there is no
indication of this widening and mnvihg iﬁwards, nor are any
spits or tongues formed. With any wave action strong
currents move behind,thé-bouider‘tract scouring away loose
material, Although there is loose shingle on the surface;
the steep little bank that drops to the reef flat is a firm.
slope, not the loose overflowing type of shingle rampert
that is characteristic of the moving Low Isles ramparts, for
instance, (Stephenson et al, 1¢31; Fairbridge and Teichert,
1948). '

Boulder ramparts of this type, derived from breakdown
of older reef formations, are described from the Chagos
Archipelago by Gardiner (1936), where similarly only few
negro heads are found, From the work done by the Great
Barrier Reef Expedition on Low Isles,Unbgrove's work in the
East Indies (1931) and from work on Bikini Atoll (Laddet al,
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-~ T -

1950 4 a relatioasth betveen violent storm systems and
houlder yomparts is shown, the ramports ﬁnly forming
{(Bikini, Low Isles) on the side of the reef whore ‘periocdie,
- often widely ﬁpaeaﬂ hﬁawy storms or hurricanes strike, or
being highor (East Indies) on such sides, Prosumebly decay
due to solution {%he romports lie within the tidos) and
boring arganismﬁ must attack the bouldors of such tracto,
but on Tutia the lithothamnion ond probably also the algal
felt that covors many of the houlders givos considerable
yrotection, and thesc bﬁﬂiders-wnuld not decay as quickly

a3 thoso on the m:nﬂélc of the reof flat studied by Mayor
{1924a), who calenlated that a five pound rock would com—

- pletely distintngrate in fifteen years,

Boulder ramparts, if Gardiner's deduction and the
presont one are correct, can then he formed in two Aiffercnt
ways, clther heing wave throwvn or duo ta oldey reeof daeay,

v'Th@ Rsﬁf Flat 2

The bulk of the cxpused pﬁrtion of Tutia is an extrameb
1y level yeet flat, vhich lies at about 2'-3" above datum,
Just behind the bonldor tract thero is a slipght depression,
not definito cnough to be called & moat, with its lovel
abont 1 £t. above datem, No living corals ave present in
" it, but a fov bomlders up to 18" acress lie scattercd about
@n & yocky surface covered in thin sand, with patches of
iithothamnion and occasional growths of the alga
Hydroclathrus clathratus. The genernl impreasiﬁn is of a
barren flat, Irom this deprossion the fiat rises gently
over 200 yords to 2' 4" and over tho next hundred yards
to ' 3" above datum, Even & hundred yavds trnm the
bonlder crost tho ty;aieal rect ﬂat :‘Eacies

®e o H i/
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facies is found. This is a crumbly surface, almost complete,
of lithothamnion forming 1ittle nodular masses, laced with
 small chamols up to a foot wide ond O.8" deep. These
litﬁle channels are flonrad,with solid coral rock, often
gand covercd, Tho flat soems to be protccted by the
iithothammion from much.decay by scouring, chemical weather-
1ng, or infauna, but the run—of! from the recef top orodes
the intricate chonnol ﬂyatﬂm. The eﬂtrcnely level surface
of the roef flat, which over hundreds of yards may only vary
a few inches in’height_Suggests‘a balance of thn’forcns\gt
decny and growth, and o relation to sea level, The
' 1ithothammion tonds to overgrow the chamnels, and scouring
action and other factors attcempt to creatc moro channels, |
.Pimo of omersion is presumably the limiting factor to further -
growth in an upvard dircction. Living coral is sbsent from
most of the surfaoce of the roef flat, being found only where
it dips toward its oagea, and in shailaw goﬁls tawards thaso
cﬂgos@

‘I‘hc Sandbanke

Two sandbanks, 3nined at their bases lie 1n a curve at
the porth-west point of the rcnf the top o the westome
most and highest being 9'2" above datuom, with the easternu“'
" most onc slightly lover, B ' '

138 Thﬁ ﬂominant Corals of the ﬁnﬂerwator Slapes of the neef. ,

:ql. Thﬂ Southern Edge of the nnot :
Thiﬁ side of the reoof facas on to the ontrance of the
Soutb Mafia Chonnol, ond is exposed to wave action of the ‘
_aygn Inuian Gcenn, especinlly ﬁuxing the strong S.E. monsoon
winds. It shovs charactors difiering from those of the
. northern ond vestern edges of the reef, both of which are
sholtored from wavo action. The immodfiatcly obvions .
ﬁiffercnces are that this sido of the reef is the only one
that/




. punbors of Lutjanus hohar, the black triggarfish Hel|

wlﬁ

that has o smnoth seaward rock siope below lnw ﬂpfiug tides,
and has;?Sﬁur~and&grcove“ formations, Animal populations
also show immediate ond obvions difforences, for sxanple
the large Turbo marmnra&us, {the Greon Snoil shell of
 cormeorco) 1s common hers, bat is mot found on the other
sides of Tutia. The fish population. in particular the

ringens, Variola louti and Aprian*vireseens, omong atherﬁ, -
“is larger. '

o A transoct (Pla&a Iv) wasiaid duwn the reef £ace with :
its first pog (S1) on the highest point of the boulder tract,
. ond with its last peg (S8) at a dopth of 216" bolow datum.
. Using a rectangular frome 2x1 yords (Plate XII1) quadrats.

o yard square wore made down this tramsect to pog §6. Below
this observations were made to 57 £t. bolow datum Whiehqwas
considered the foot of the reef proper.

As usually defined, the seaward slopos fmply the area
from about mean low spring tides (Manton 1935) to the end of
the rcof, Hero this zone iy Givided into 3 portibns, the
soavard Algal Zone, the Spurs and Grovves ZGne and the L@uer '
Coral Slopc.

The Scaward Algal Sonc: Peg St to.?ag ﬁa*crnﬁscg the
Boulder troct which has beon proviously doscribed. Pog 52
stands on o 2'6° dood coral rock (scemingly embedded in the
_roek slopo) two yards to scaward of the end of the Roulder |
Tract, the vase of this boulder being at about the datum line,
The Scaward Algal Zeme is a 200 ft. slope extonding from the
- foot of the Bnnlﬁef’mract tbrﬁ'ﬁ"_hélow datum, Tho surfoce
_of the slope is for the nost part o smooth harﬁ-pav@gent,v_
wlith 1ittle iyrogularity nr pittinger_It-ﬁ0es\n0t seem to
be wealkoned by infama, and is almost 100% covered by
1ithothormia and fino brown algae. A fow seattcreﬁ rocks
are presnnt, heing"mﬁstiy flat slabg and o fow woll set smali

: boulders/ '
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hﬂnlaers,f Loose stones are presumably thyowm up on to
‘the bomlder zome. A few fcet hefore peg 52 o sparse cover
of smoll tufts of thb brovm algae Turbinaria ornata amd -
T ﬁﬁcurrens hogine, which increases 4in density seaward of .
s2 aatii about 12 feﬁt from 82 thera is almost eamplete
cover, %.e. no rock can be geen thrnugh the waving fronds. |
Towards $3 .the alpae become Sparse leaving flat Iithothamninnm'
: eaverea rock betweon them, end cecaaiﬂnally a thin.surface
~enver of sand, The ﬂnminant alpa hore is T, ornaxa.
gccasional heads of A, corymbosa (sece Plate XIV) arc fcunﬂ
with a fev snoll heads of Pﬁritﬁa sp. (probably Po .
| anstralianaiql about T inches . -across, ond occasional tufts B
of the. mﬂnve-aleynnarian, Cespitularia sp., but the generaz
inpr%saxcn ig of barren, sparsely covered rock.

This Seaward Algal Zone corresponds to the *a&gal ridge‘ .
 of Ladd et al (1050) in their excellent description of
Bikini Atoll. In both cases the level of the zome is the
- same,, boginning where 1ov tides just cover, and continuing
come feot below this, and in both eases li%hothamnia and not '

. corn) bear the brunt of the waves, - At Bihini, however, the

1lithothamnia grov upward into folded masses forming a ridge,
and not only an eneruatiug sheet, hence the use here of the
. more general talgal zone' not ‘algal ridge'., ©n Low 1sles,
~ Grest Barrior Reef, the *first hundred foet' of the seoward
slope oz described by'ﬁantﬁn {1035) is equivalent to this -
- -zone, but at Lov Isles the area, es vell as algaa, eﬁntaineu_ R
‘eorals, ‘ ' g : - _
 The Spurs and uroﬁves Znner' A few ynxﬁs to aeawarﬁ nf ‘
peg 83 the whole aspect of the botton changea. Abruptly the -
bottom becomos uncven, with a typical pattern of low longi.
‘tndinal spurs, ot right ongles to short line and parallel to
wgye aetiﬁn._ o o  ,_ o | SN _§hey/‘s ~
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They arc usually 2.4 ft, hisgh (occosionally highey), ssparated
by grooves 3.4 €6, wido (ovccasfonally 6 Ft.)., The first fow
yards of tbhe gpurs and the grovves ave of doad ilthothasnion.
eovered rock with o fow living corals, bdut living coral cover
increasces rapidly and within o few more yards the percentape
cover is 20 ~ 3u%; with the tops of tho spurs and wmost of
tholy sides complotely covered, but the floors of the grooves
typically bore of living corals, ond ﬂfﬁ@n with leose coral
frogments or patches of sond. (Plates XV and XIIX), fThose
coral fragments ave mostly of bronching forms of Acropors,
which seem to bo extensively domepged du¥ing the 8.8, monooon,
the domaged colonies regenerating during the calm perded of
the N.E. monsoon. At the lowor ond of this zone the spurs
i grooves bocomo loss mavked, usoally with some 0f the
spuyrs being lest, an@ others becoming lower and wider until
they merge into o move even bottom desoribod as the Lower
Coral Zone;. The Spurs snd Gyooves Zone §8 characterived
by a great variety of corals, dominants being the shvub-like
Acropora corymbosa; A, palifera, which hers forms flattened
pnorusting sheots, and seldon the high turretod form it takeo
in calmer water {(Plate EXIV):; the regular pink shrubs of
g&g}cph@ra m@rﬂax, hoavy platform.likeo growths uf,ﬁﬂrepora
sosale; ond especidlly where the spuyes and grooves are
flattening out branched mosces of A, irregularisg A, Formopa
and 4, flordida, the last tvo in patehes up to 50 £t, laug
and 15 £, wide, .

%anaxﬁ Siupe 1 Lower Geva& Leono: Below the aren of
spurs and grooves is o relaﬁﬁvaiy smooth sloping aros with
a vory high percentage gover of living eoral, Thero 15 jio
distinct Junction boetween this ¢one and the foruo¥ vhe, but
tho grooves ond gpurs lie in the arca of strong wave action
and aye not formed in Goepeyr and calmey levels, Tho transition -
lay 68 4, to scawoaxd of the last pep on this transect (86)s
© in wator of ayprmuimatexy fouxr $o five fathome in depth,
The/
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The aros ﬁhowad a number of ﬁiﬁerencaa from fzmz Spurs and
6rooves Zone in coral papulat.tm.' Acropors palifera is still

N _prescent btut no longor os sbundont as in the former zone; A‘

- geealo, a dominant Spocies in the spnrs and Grooves Zone, 15
 almost completely absent, as is Stylophora mordax; great
g patches of A, formosa and A. florida are still common {(Plate -
XVIi): the deliecato p‘latea-like growths of A, hyacinthus -
, (Pla'!;e XXV} are fairly common, btut in onc layer and not tiers
as in sheltered N. mtxa. where the former were not seen at
all in shallowor watcr and mxga plati‘ﬂm growths of A, spieiicra
up to six feot across are present (Flate XVII), Occasional
hanms of brokon coral brash are present, and. ofton broken
picces are covered in encrusting coralline algac. _
As tho slope decpens to 60 ft, the coral thins out, ami_-
- the upright tubes of the sponge '?hamella swinhuedi and the
" large open cups of Aurora globostvilata become common {Plate
XVIJ:I) - A small branehing Forites (close to P. mordax and
"~ to be ﬁescriheﬁ by Pro:fessnr Wens, FPlate XVIII) is cmm -
in patcheg a foot or two across. Beriotopara hystrix is |
present as 18 A, diversn, and small tufts of alcymarimw
are common. Parites smmliensis is foirly common, more -
- than one heaﬂ of over & ft, being secen (Plate XIX}, This
spocios hae a low flattened form here, unlike its more up-
right form in shallow water, with a rugose upper surface and
no vortical faces, probably duo to reduced 1llumination.
This' is most probably the recason for the single plate, or
~_rosette, form of A, bhyocinthus in deeper wator, with no
exanples of tiered grwth. At this depth the coral thiﬁs
out mnd much of the bottom is smmdy (Plate XX).

. No deeper obscrvations were made than 60 f8. The coral’
oended here amd ileeper than this the bottom appeared to be a. |
: .gently sloping plain, mach of it szmdy, uith some patches of
' t:me/ '
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fine tallus from the grawing coral above in the form of small
{1 inch)} rounded fyrammenis., The sand suyface was distinctly
ridgod, indicating current action. | |
This depth limit to the living vreof is typicrl over
the arca studied§ 4t i not wsuel for the living reef to
extond bolow 14 fathoms, It scoms now defintite that this
- 1mit is due to light, and that for flourishing reef growth
- hright illunination is necessary (Yonge 1040, 1568) although
 gorals can 3ive in poor light of davimess snd have COrres—
pondingly fov or no assoeiated zooxoanthellas (Duerden, 1902,
Boschma 1925, Yonge & Nicholls: 1931). The oivcunstontial
evidenoé ie strong that the zooxsnthellas ave the cause of
the light limitation, but the physiolopgical yeasons have not
yot beon odequately elucidated (Nicel 1960).

2, The Westesn Bayi (Plate IIT)

A& transect was laid Prom the base of the southernmosd
sandbank acress the shallow wentorn bay. The strongest wave
action that aoffects this coral aiapé.waulﬁ be due to the
violent dut shors.lived 1line sguallys that sweep across from
- the mainland at covtain timcs of your. Theme usually last for
‘about 3¢ minutes with wind cirengthe in the yogion of Forece 7
{Beaufort Scale). The fetech ie 14 miles; and tho water
shaliow (averaging 8 -~ 15.fathoms), and the vesultant wave
action could have rﬁlativemv 1ittle strength compared with
. ocean gwolls in the S.E. monsoon, as sﬁrike the south face
. of tho resf.

The westoyn bay is charactexrised by a thin fringa of
Jiving coral ending in a sandy floor with iselated, often
iarpe coral blocks scatiored about on this f£loor.

Pog W.1 {2'8" gh.d) was placed ot the Junction of the
, sendbank nd a slightly inclined compacted rock slope Gﬁve?eﬁ
~in most places by gparss sand. A meagre grow%h of the alga
: - rPadina/
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Poding commersonei is scattered on the rock, wnich lowey dowmn
bocomes combined with tufts of Turbiaeria oynata, Although

8 moderately smooth sBlopo, the rock has ﬁandefilled=ﬁwaﬁaies
and depressions and has ne 1ithothamnia cover. It becomes
increasingly covered by patches of saud towards W2 (2% below
datum and 180 £¢, from W1l). Snall heads of Porites australis
8" ~ 2' scross wors found just bBelow datum and wore fairly
common near W2. Those were usualiy not rounded, but many
had died above and grown outward, moking wide flattened disen
with growing edges and erodsd tops, At W2 a fow tufts of
Turbingria oxnata @re found, but Padina is not present. Iso-
1ated aiumps of coral ave alse faund, (A.yaleora, and a
ghrub-habit Acropova, as woll as the fleshy arange«pink
alceyonarian Litophyton on dend coral), ‘

Below W2 the patchos of corsl become more commen with
seiid between thom, some being uvp $0 six Loot across, and tho
corals here are growing on older ﬁro&ed dead coral.

Aﬁrqyara cﬁrymbeﬁu, A, fln‘rida9 and A, Iarma%a WOre preﬁent,

lyﬁng jugt nff the transeet. Encrﬁﬁ%ing aheets of Manti g 18
prythraocs and small shrubs of Pocillopora verrucoss were
ﬂairly common, In spite of these attathed corcls the older
dongdt coral rocks showed boye patches, and had alss a4 punhey
of aleyonaria attached to them, The transect between W2 and
W3 {the latier 4 £t. below datum and 98 £t, Trom W2) lay aneross
an elengate patoh of coral starting 42 £, from 92 and con.
tinuing to 8 £, beyond W3, It was at its widest 15 ft,
with stnd suryounding it., Living coral cover averaged about
30%, the composition of the corale being gimilar to that of
the large ‘vock! at W4, described below, From W8 - W4 (120
ft.; the lattor 6 £t, Lelow dstunm) were first fiftcen yards
of small coral patches intorspersed with sond, then & cloar
sandy/
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sandy floor until a single larpe massive~wé£'réanhea (w4) ,
en old massive Porites about 6 ft. in diameteré TﬁiS'massivﬁ
 rock is typical of many in the w&stern bay, The original |
- massive P.lutea, is almost completely overgrown, but a fevw
“pieces of tho original colony are living (Plates XXI, XXII,
' v{XIII) " Tho atianhed corals included A, irrepgnlaris,

A, homilis, A, nana, A Rlcriﬁa, A, palifera, a finger.like
Porites close to P, mordax (teo e described by Professcr
"W@lls),‘Serinto'ora,h~atrlx, ond at least 3 aleynnarians,
Gespitularia, Lithagﬂgtan and Lemnalia, , S

' ¥5 was placed on a similar massive 102 ft. away across

sand in 8 ft. of water, Eeyan& this no more coral wns seen,
'the sand slcping gently to the South ﬂatia Ghannel

‘8. The Nar%nern Reof Edge: (Plate III)
. The reef on its northern side faees divonde Reef across
& narrow charmel reabhing 12 fa&hnms in ‘depth, This. portiun -
of the reef is characterised by a steep edge, in places near-
1y vertical, from shallow water to xour.iathms, faced with _
‘a luxuriant growth of Acropora hyscinthus and in Some places
Acropora formosa (Plate XXV). Lack'@f‘Poritss hea&9fa1sn |
typifties this ‘gide of the xeef, ' o T
i A transect was marked out just sast of the sanahan&ﬁ,
ahout a2 third of the Way along the—channel from itwaestetn -
an&,‘ Six pegs were placed, ' o
~ From N1 (1ft, 6 ins, above datum) the botton is a harren
smooth sloping plain of crumbling Ilax rock and small (6 inch)
crannies and dopressions, A SQW‘amall nassive Pﬁrites speeies
are prcsent Turbinaxia is found but does mot form beds.
A shrab-formed Acropora, A. hwmilis.vwaa foumd in hollows,
A fow spaeimens'oz tﬁé Spﬁnge “_yllosgangia foliascens‘was
present. Below N3 (57 ‘below datum, and 86 ft. 2ins. from N1)
the cover of living coxral increases, and alcynnaxians are also
' ' ' ' , cammﬁn/
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coumon, The first patches of Acropora formesa are present
and 4, palifers (in its turresed form), Beriatoporn hystrﬁx

ne ~,‘$ra inprdax ore foumd, Whore the reof dips noYe
mafk@uiy {333? boyond N4, 11" bslow datum) the Yypical faaias
of tho porthorn roef is develapud, with iargo patchos of tho
ptagshority A farmﬁsa, nany yvords soross and patehéeé @f
A, hyeascinthus, with little other soral., From N5 {61 4"
below datum) to N6 {221 1") the elope is at first &t@ep,
and then adruptly lovels oui, being one amazingly Inxuriant
hed of A, hyemcimthus (Plate XXV} with no other corals finﬂiﬂg
& foothold., In gome places there are alse huge beds of
A, formesa on the slope, 4t the foot 6f the ﬁlﬁy@ tho
A, hyacinthuw @tnp&, and there ie in some cases & thin ﬁring@
of sthor corals {including A. giveras and Hilley@?a tenors
{(Plate XXvI)) as the sandy flooy fiat%ena out and ﬁlaﬂas to
the contre of the channel, No coral brash wes geen on this
sand slope,

P, Digtrihutmon of Gorals on the Rast)

Although from & survey ﬁealing only with falativaly
" few of the dominmnt corals §t is @ot possible 4o describe
ir detsil the digtribution of odch species on the reef; :1cy o
toin gpeoies show dofinite natterans,
~The very solid platform growth of A, secalo (so solid
it s aifficult to collect a sample without & heavy hammez),
is-flmost restricted to the southern slope, and to the
shellow SBpur and Groove Zone of this slope. In this avea it
is one of the dominunt growths. It was also found and row
cor@od on *prosent?! inm six feot of water in the western dbay,
but not vecorded fyom the novthern slope. '
AGropors hyacinihus is found on all thywve sides of tho
‘*ecfg but on the southern face is limited to decoper water.,
on/ \
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on the northorn yoof odpe it 45 abundant and is found aa
shaliow as about n foot below datwu (it was nover scen with
its edpes exposed as is the case with A, formesa at extrome
low spring tides). 1In contrast to this, on the soubhorn
face the species was not sven in shallow water, but was
fairly comnon at the lower eond of the Spure and Grovves Zone
in about 20 It, of water, and was vecoxdsd an comien 20 yards
below 86 in the lowey coral zone. With this fragile specles
it 15 pormissivlie to agbume that the cause of this distri..
butien is wave action. In the wostern bay it was pressnt
in 8 £t. of water south of the trsneect, hut forned no
abundant growths, Mayer {(1924.) found that Ay hyacinthua
wat an importont coloment in yeef formation in Semon, e
oconsidered that conditions good for this spociecs included
freodon from silt, congiderable current; and some protection
from sarf, ail of which conditions are Pound om the north
adge of Tutia, o
| The massive foxme of Porites, P, sustraliensis,

P. . aamalienﬂiu$ and P, lutes, were almost abgent from the
northeyn reof edgey although common in the westeyn bay and
- nbundont on the south-western point of the reef, and prasanﬁ
on the southern face. These speeles, particularly
P, .somaliensis, reach huge proporticns in sheltered water,
individuals eight Foot and over buing doen in tho sheltey
of the Zantibar shannel, end large gpecimens found at
Kiovore Island, Boydjn Island, Sefe Reef and in the boat
¢hannole of the castorn Zomaibar fringing reef, Whors oone
ditions are pgoud for vigoroun A, hyacinthus growlh with
thely VE?Y‘faﬂt growth rate compurod to that of massive apeeies
{Mayor 1&3¢b), developing heade of massive Porites wnuiﬂ BoON
got smothered, and be wnadle Lo grow,

Stylophors mordax, found on 8ll three sides of the woef

in/
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in shallow water, and espcmialiy common in the u§afs and
Grooves Zone of the bouthern Seoward slopes, was limxﬁvﬁ $0
shallow water, and nod found on the lower seaweyd slopes of
the sputhern veoef edee.

Millepera tonora {Plate XXV was found at ﬁhe Toot éf
: *t;hr* shenp novtharn roaf slopo in the western bhay in ﬁc-ii £4,
mnd only in deepey water of the lowver ond of the Spurs and
avotves Zone of the southern fate. With ite fragila tips
it is presunobly vovy prone to surs damage, %The closely
rolated ond heavier bodied M.platyphyvila (Plote XXVII) was
found in shallower water, the specimes plated being photo. |
graphed in veiry shallow water, (ahﬂut thyee fool}, in the |
wostorn bay. ;

An interosting omisdion from the coliceling on Tntia
Recf in the subgenus Porftes (Synoxcesl. Fs {Symaracn)
convexa and an undegeribod spootes clope o ?.(& ), foustived ,
were ohundsnd in inner reefs like Sefe Reef, and e p— N
fgland, and in the Zenziday Chammel (Platc VI), and were ;
charasteristic of such sheltered reefs, It is difficult
to uwnderstond thelr absence from tho western bay wnd northern
face of Tutia Reef,

0f the ubiguitous gpeeios on the reef montion can he
made of A, formosay A. irrogulavis, h. corymboss, f. palifera
Pocilleopors vorruensa, Porites n. sp, aff, mordax and ‘
Sowiasopora hystrix, B

Although no sbtiompt was mode to make on ozxbhangtive
enllscticon of coral speciep, the southoyn slopo with 1ts
vigorous growth and large drea sould prove to have the
greatost variety of corals. The northorn face @f‘tﬁ@fweafg
although rizh in coral growth with its hupge heds of
A, bByaoing thus aad A, ﬁawmbﬁaf is poor in opccies, as a fov
§f)e01es cover such wide areas. Hope only 6 ﬁpccﬁ_aa wepe

considered/




" _species from Inhaca Island, Lourenco Marquos iisted by

. o =26 o _
eonsidered to be "dominants", as opposed to 18 on the
 western face, and 30 on the southorn roef face,

It ds interesting to compare the nunber of Acro ,:a

‘Boshoff (1058) with those from this area. Doshoff lists
3?.asrﬂggfaﬁ after very fall coilecting, and here 25 apeeies
wore rﬁcarﬂgd at inportont eleﬁenta on tho hcttﬁm. :

3. DROAY OR GROVTH/

~
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3, DEGAY OR GROWEN OF BAST AFRICAN CORAL REEFS.

cardiner (1936) has gtated that from his work on the
Maldives, Loceadives, Chagos and the Mascorone region there
are indioatisne that in the fLotmer three areas reef growth
may bo toking place, but that i the south-wostein Indian
Gceoan thore is somo evidenod of deoay of the existing roef
systemp, This he bases meinly on the presence oy absenece
of a steep.to voof {with the 100 fathom line within 200
wards of the peel edge) in the latter ropion., Crossiend,
{1062, 1801) aftey spending o yoear on Zansibar and Pemba,
also coneldored that the yoefs thet he studied were in a
otate of devay, and that tho existing width of the reef flat
and the hoat channels wore solely producte of theé decay of
the older (14 £6.) coral yoof; and not duc to soaward growth
of thoe present reef, COroggland had unfortunately ne MOV
ledge of the reef helow the surface except vhat he saw
through the water from boats. His main stated veacon for
such lack of growth was the woakness of the surf, whiich wounld
o unable to throw up coral fragnents to form roef cone
glonerates or fissured yeof edges. Ho was alse impresnod
by the lack of strong nullipore growth at the roeef odpgen.
(1iel beginning of the seaward slopes), anG felt the lack
of cementing algae to be alse an indication of the inabiliity
of the reef to grow scowards., CGuilcher (1958) found,
contrary to Gordiner's statoment abovey that both at the
Comoyos {Maystto Island) nad at Buropa Island stobpwto
© recfs were presout. UHe comes to tho conclusion that no
sopential difforonce or hiatus in apparent between past and
present roof building in the whole aren considored by him,
It i also of interest to mote that at Inhaca flourishing
living veofs (26 S., tho most southerly roefs in Africa) have

 been)/



2B

boen seen to develop within the last fourteon years
{Bosholf, 1088) and growth wates of 20 on, in Pocilloporn
yeryucusa and Stylophora pistilloba in 8 months weve measured.
Lodd gt 8l (1o00) slco come to the conclusion that Biliini
At@il is grawiﬁg, and geo no reason to believe that the rate
of gxﬁwth has chonged.,

The type of information that has haen gathoyed in
this survey will not prove oy disprove that reef growth has
or has not taken place, bud con supply Someciroumstantial
ovideneco, A8 Crossland hag degeribed, the oldey 14 T,
- yoef shows much erosien, Underent cliffe and fallen blooks
at many placos down the cast const, uot the least in the
- Mafia area; support this. Isolated blocks on Jibondo Reef
suggent that orosion has boen considerable in places and
1% is clear that the prosont ¥eof flats are due at least in
part to crosive foreces, The rock in the shallow arcas of
two sides of Tubtia shows signe of deooay, and in addition
the massive Porites bloeks in the wostern bay with . their
secondary coral ond aloyonarian aavar, and eysded surfacos,
indicate decay: Yot on the southorly scaward slopes,
which from observations mado ob Zansiboyts cast coast soem
typical of the outer odpes of east const voefs, the algal
zone gives ne indication of ercsion and is not weakenod by
infauna, ond coral growth is vigorous in the spuwrs and
grooves zene and the lowsy coval zooe, In addltion comend~
ing of brash by alpgnc has boon seeh on the seoward slopes.
Thene observations supgsot that slthough vigovous nullipore
growth is not ecvidonced at the edgo of the scaward slopes,
there is no great orosion on reefs with vigovous suri action,
and provably tome sutwoard growth is taking ploce. Similavly
Oronslond's suggestion of the origin of the fringing voefs
is probably an over-simplification, and the present fringing
veofs ore due both to outting back of the 14 £t, foseil
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reed by orosion and to the outward growth of the exist-
ing recf, Crosslands® picture of vaet decaying weefs
sesms & very much exapggerated one, and it is probabie
that many reefs in B. Africa are undergoing seaward
growth,

6, THE FISH FAUNA/



4. TUHE FISH FAUNA OF TUTIA REEF;

Colleotion of fisheés in the Mafio Archipelago area'by
a number of methods (hand-lining, trelling, underwater
spearing, oxplosives, basket tyops, gill nots and trammel
nets) yielded just undor four thousand specimens; of which
A 2;152 wers from Tutia Reef. © 233 spociop were identified
‘of which 192 wore from Tutin itwef, whove most of the
collecting was dono,

Althoupgh this list isg eertainly not an eﬁhanativc one
for the arca, or even for the small reef at Tutia, it shows
a rich and varied fish fauna, which is grednminantly Indo-
Pacific, with a vory small (11%) endemic clement., Conpare
ing the 1ist from Mafia with those of Inhaca Icland (Smith,
Gabie, 1950) it is found- that 54% of Mafia fisches are also
present at 262 5, As one procoeds scuthwards down tho
African coastline Indo-Pacific spocies ayrc gradually reduced,
and endemics to Africa are more important with the graduanlly.
lowering temperatures, |

As an indication of the variety of such a tropical founa
it is intercsting to comporxe this area with its 2338 species
with the total list in Plymouth Marine Fauna list (1857) of
175~speeie9@

- The, Reof Flat:

The reef flat at low tiﬂe is dry apart from shallow
pools and its winding 1itile vunnels. A few small speeics
inhabit these pools and the col Siderea pieta (Anl)
is abundant, At high tide numbers of fishes come over the
flat; and the rocks of the boulder tract show typical tooth
‘soars from Scarid feeding vhere thoir algnl covering hos been
seraped away. The white tipped shark Trioenodon obosus
is scen over the rcef top, often in shallow water of oné or
two foot.

Tha/
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The, Samthern Pransect:

in all 684 spocimons of OB spocies were taken on this
foce of the veef, including fishes trolled at the reef edge.

Oon the Seaward Algal Zene the fish pepulation is sparse,
Collecting by a chayge of oxplosives brought only three
epocict, Hanomanctus hoyinuﬁ, Hemibalistes ehryseptera, and
Acanthurus triesﬁegusg Pseudopriatigama plagicdesmpus has
has been seen feeding in thip area, and small shoals of a
rinid ond ocossional Scarids are not uncommen.

At the beginning of the Spurs snd Grooves Zone the fish
population makes a sudden and &ramaﬁie‘ehangea‘ As the flat
Seaward Algal Slepe merges into the Spurs and Grooves Zoneo,
with the bottom being thrown into folds, emd the coral cover
increasing rapidly, the fish fauma puddenly enlavrges, and
when the centre of the Spurs and Grovves Zone is reached it
is extvemely rich and varied - 5o much €6 that 1% is aiffi-

" cult to talk of "dominant" species. The bottom and mide

water is a kaleidoscope of fishes, A singie explosion of

 the came magnitude of the charge that collected B fighes in
the Scaward Algal Slope here (between A4 and A5, Plate IV)

yvielded 101 fiches of 42 specien. In ond about the coval
heads are many of the smaller fishes: Chromis aperculariﬁ

and other Amphiprionidsy Abadnf&ufiﬂa» Chastodontids (in-

cluding G, guttatismus, C. meyeri and C.\%rifaﬁiea%us);

Paraahirritaa forstori yerﬂhed on coral heads; the smalier

rock cods € ;ﬁghalnphnlis aurantive, Epinephelus summana and

B, @ispay in coral shelterj many Holocetrids and Acanthurids
(especially A, nigrorus, Ctonochaotus striatus and &,stri'ﬁsuﬁ).
fearids are commot, espeeiaiiy Xanothen ery@hrﬂdom. The
larger preCators Variola louti, Lutganus Jbohar A;rian vinegeans
Plectiropomus maculatus and P, marmoratus are common, Ehoals

of the brilliant caesia eaerulauriua and the black tfﬁgﬁer~

~ ¥ish Melichthys ringens are present in mid-water, and the

- Carangids C.ipnobilis and O, melampyesus hunt alomg the reef,
Asg this zone m@rgas into the Lowex ﬁaral Slope the
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popuiation remains rich, with larger predators stuch as
Epinephelus tauvina (to 200 1bs. and over) and large
Bpéeimenb”ﬂf,P;gmaeninﬁus present, :

With the decroase in coral caver towards the foet of
the reef the fish population drops. 10 species were taken
from one explosion at the lower end of the Lower Coral Slope
(60 £6, deep). The little Chromis dimidiatue ic abundent
at thie depth, Centropype bispinaaus, Hnlgcentrus diadema
and Chromis opercularis were found, Small shoals of
Lethrinus nebulasus were seen just off the foot of the

reef on the tallus and sand slope, With the complete 1055

of coral on the plain none of the smaller fishes were fourd.

Hanﬂiﬁﬁngzﬁ;these depths ylelded only Lethrinus waipingis. and

the recently described rock cod npinephaius lepr0$u$ Smith.
_After this clesy byreak in fauwna at tho foot of the

living coral some handlining in decpor water showed znothey

distinot chenge in population at about 40 fathoms, wheve

'4,.th& Lonus Pristigggoiﬁea 18 found in tho colder water bolow

" the mejor thermecline (Talhot 1960).

P, typus and P.nicro-
lepis wore taken from this depth, and the large red snapper
Lutjonue sehoae is aecaﬁienally found .

‘The Western Transect‘

Thie transect shows a simplar picture thap that of

‘the pouthorly slope. A8 has heen described, much of the

transect crosses sand, with some large patches of coral

 in the shallow arcas, and a few very large Porites colonles

sitting as isolated blocks on the sandy floor in decpor water,
In the shallow eroded rock slope just below mean spring low

 tho fish famma is very sparsc, a few of the smalier coral

fishes being preosent about the isolated coral heads at W2

(2 £¢, below datum), Below this the corzl beds stard, A

collection by explosive charge on onc of these heds yielded

66 spocies; the richest haul by a single charge. The coral
‘ bed/ '
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wed upon which this collecting was done was conprised of a
variety of corsls, the dominants being Acroporas (6 or more
spovies) mostly nf the stagshorn variety. In this sholtereod
water the corals grov as high as three foot and over, ﬁaking'
an intertwined tangle of coral structures vhose oriummies houte
a large variety of smaller species ~ richer in smaller sipecies
thon larger and heavier coral fovmations,  Amphiprionids
(5 species), Abudefdufidac (7 species), Acsnthurids (6 speeies),
Chaesodontide (§ specien), Searids (7 specles) Labrids (7
gpociesn), Apogonids {4 speecies), Holoventridac (6 species)
were prosont., Cephalopholis arpyvs, C, sursntius and
Epinephalus fasciatus were found in this area, but none of
the larger predators weye taken.

The populations on the deepor large Porites blocks
with their secondary coral cover varies quite consiéerably
from this. The numbers of opecies are very much less {36
" species in one explosion) but the inrger species more common,
gnd numbers of individua&?speeias much higher. For oxample,
2 {,priﬁtis Jourdian is usually taken in small numbers by an
03plmsive charge, but in o single charge at 19 £, neaw~ws
over a hundred spocimens were taken. Holocentrus aammara
i5 also very common in this orea. In the caverns bslow the
iarge corals Lutjonus gibbus is commen and the brilliant
ﬂﬁl&neutrus spinifefuﬁ i preﬁ@nt.v Gaterin bamata, Varxela
'lenti and Monotavis grandocularis are £air1y common avout
these hoads and shoals of the small predatory snappers
Lutjanus fulviflamms and L.kasmira hang 1ike elouds above
the coral. Chastodontids (C, iinsolatug, C. striganculus,
G gyatatiagzmua, C, melanatus), Abvudefdutide and Scarids
{Xanathmn biyaﬂliduq, X, erythwaﬁnn); are stili common.

Beyond the last of the Porites. dlooks the sanﬁy
f1oor is slmost bavren, although cccasionally a fow shoals
of Lethrinus nebulosus were seon., Handlining below this

| ' yielded/
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yiclded, as on the South Transect, Epinephclus 1¢pxesus
and Lethrinua naigien&iSs

The E@rthern Trangect:

At NS the yeof flat has dippoed to 5" below ﬁaﬁum, and
| patches of living coral aroe presont. Collecting hore yielGed
24 species, moinly Amphiprionids {(Chromis dimidiatus, €. tor-
natengis, C, eperaularia), Abudefduf laerymatus, Aéanthurids
(A, lineoletus, A, bicommatus, Ciencchaotus striatus and o
Strigosus) and Scarids (Callyodon scaber, C, ﬂub&us,
Xanothon erythrodon, X. bipallidus, Cryptotomus spinidens).
In this shallow corel area Chactodontids wore only representoed
by one species, Lutjanids, Holesontrids and Serranidae were
absont, apd Labrids pomrly'rﬁpresanﬁed‘

At N4, o foot below dotum the coral cover is in places
106%, mostly largo areas ¢f the stagshorn A, formoss, and
the begimning of the bods of the plote-lilke A, hyncinthus.
jlore observetion showed & much richer fish fawna; and a
charge laid in o bed of A, formosa yiclded 44 speeies.
Chactodontids (C. trifasaiatusﬂ C. stripenegunlus, C, xantho-
cepholis, C, unimaculatus) and ltolocentyids (H,, sammara
N, diadema, H. caudipaculata, Myriprietis muragwn} are common,
Pompheris oualeraa and Boelocentrus, spiniterus are founé in
the deoper coral sholter, as well os shoals of Lutjonusp
givbhus, Goterin gaterinus is fairly common. Epincphelus
fusabguttﬁtua iﬂ.faand, and the Labrid Lepidaplois axillaris
wae also taken. S |

Ia the huge beds of A, hyacinthus the population
varics little from the above and romaine large, In this
deeper water shonls of Cacsios (. chrysozona, C. xanthonotua
Caesio ep., Ptorocaesic pisans) are present, ond the rock
eods Plectrogemus maculatus and P, marmoratus cruise above
tha coral, ?aeud@pristxpnma glngicdesmus is copmon in
' #mall shoals moving along the channel as are Lutjanus bohor,
Aprion vireseena, Caranx,melampygua and large spocimens of

| the/




the Acanthurids A.jiulﬁginﬁas and A, lineolatus, The shark
Trioconodon obosus ofteon paﬁrois this reef odpo.

_ At the foot of the slope the coral stops, in most cases
abruptly, and the barren sandy floor of the channel ig reach-
ed. Cccasionally large specimone of Epinepheins tauping and
E, tuatula have been seon on the channel floor while diving.
 flandlining has yioldod Epinephelus fosciatus ond B, bauvioa
and the small Lethyinid Leth&inus_vnriggaﬁus.

From the above descriptions it con be seen thot three
- nain communitios have heon samplod; () the coral reef or
bioherm community; (b} the shallow benthic conmunity on
the sand below the coral roef; and (¢) the deoper bonthic
community below the maﬁer'ﬁhermoclime@ Noithoy of the
lattor have boen sampled adoquately for their fish popue
1aﬁiﬁn s, 68 it has not hoon pessible %o ugse cxplosives,
From ohservations, howevery the shallow benthic cammunﬁty
bolow the reef is oxceptionally ‘sparse, and the deepey
‘benthic community zave meagre catches with deep hand lines,
uniike the Lamu ares (Morgans 1959). fThe open sea polagie
comuiity is not considored here, althiough the ﬁ@lp&in f£ish
_ coryphacna hippuyus belenpgs to this community. From stomach
contents oxamined by Williams ond Newell (1057) this spociea,
when inshore, is feoding to some extent on fishes dorived
from the coral reef (post larvae and juvenilow of Siponus,
Dalistids, DioGontids ond othor speciss), S
Evon in such a small area as Tutia Neof the onviroh-
mental conditions vary enough in different arcas of the reef
to yosult in guito marked differonces in populastion botween,
for instance, the exposed southern yeof face and tho sholtered
north foce. Even between the northern and vestefn coral
arons, b oth sheliered, elear differonces oeccur, oOn
fndividual transects, difforences were found from shallow
water to deoper water arocss, '

The/
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The first and mest marked yosult was the cleay
rolation betwoen complexity of specive stwuﬁéufe'ﬁith
porcentage and type of cover of the bottom. This was
found on all sides of the yveef, It was Tirst crudely
seon by handlining over rich coral arocas, whore heavy
catches were made; ond gparse corsl aveas, where fishing
is posy. This has also beon montioned for the Red Sea
by Marshall (1952). With oxplosive collecting this ¢nn
be more precisely shown., Flate V shows the number of
specios and the number of individuale taken on the southorn
tronaced compaved with the percentage cover of Yiving coral
fron quadrats’,

The relationship is8 closey and alde easily vordiflable
by obasorvotion. For oxample; slthough at high t1de the
Seaverd Algol Zone (Southern Transect) has a small populs.
tion of fiches, the muliitude of small coral Iishes are
usanlly elose to living voral heads, end from half & dozon
spscios in the Soaward Alpnl Zene a swinm of 50 yards to the

Spurs and Grooves Zene will plﬁ&e the observeyr among a
| bewildering array of hundreds of moving fishes comprising
A0 «~ 60 speciesn, many of thom small, making adequate
asgegsnent of the specics and numbers present mm almost
fmpospible task by cbservation alone, Explosive coillecte
ing is ossomtial Toy 4 vessouable piotare of the figh fauna
~ 4n such an area,

in the Spurs and Grooves Zone of tho Scuthorn Transect
an explosive charge yielded & wich coilection {I¢1 Fishes
of 42 species). Coral cover of the bobbtom was 30% A
similar charge on the N, Transeot, laid in o bed of Agropora
hyacipthus, with 100% covery ylelded 140 fishos of 38 speties,
1t is prubahla that the greater variety of coral speclioes

in/




in the 8, Transect Spurs and Grooves Zone asllows for a nore
 wvaried fish population than the single spocies in tho avea

- of the N, Transect »oferved to,in spite of the difforence

in coral cover, If thieg were B0 we would expect & 100%
.mixed coral filoor to have a greater yield than even the 8,
Pransest 42 spocies, This occurred on the W, Transoct,
where in o compobite bed of & numbor of species of stagshorn
 Aern~ﬁra, with 100% cover, £47 syecim@na of 66 spocies wers
‘takﬁn » '

Hopdlining yielded large catchee of Lutjanus bohar on
tho southern face of the reef, very fev on the northewn, and
none on the wesiern face, L. gibbus was taken by hand-line
on the noythern face, but not on either of the other reef
facesn, The rock cod Variola louti was very much more coumon
on the southern facs than elsewhero. Holocentrus siommara
was taken by explosives on the northern and wastorn faees in
quantity,; but never on the southexn. Other specles, such
an many of ihe-ehabta&aniiﬁs Toy example, are foumd on a8ll

-¢~sideﬁ uf the reoef.

.The couses for the dmstributiun uf nost individual
species are probably highly complox, relationships betwesn
the fieh and iis physical environmont, its feeding, ils need
for sheltor from prodaters, and the prossurc of competiters.
For a knewledge of the reasons for the distribution of &
ﬁiﬁgie spooies it may therefore be reguired to kuow the
secology of that species in great detail, JHeasons for the
digtribution patterns dentioned here are outside thes scope
of thig descriptive woric, -

In somo cases howeVver whore species were limited te
ohvious habvitats, reasons for thoir distridution on the reof
ten be piven, Gaiemin paterxnuﬁ and Lutjonus mﬁhﬁsﬁigma
are always vestricied to areas with deep sheiﬁer, usually
eroded coral blocks with ¢avities and channels, This type
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of bottom is typicnl of sholtered and not exposcd roef
focss; and the western fave with its large eroded blooks,
and the northern face with ito deep chelter Acvopera
hyscinthus beds (Plate XXV) contained those sposics, Neithoy
wore fTound on the southoern exposed face.

6. THE FOoD /
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5.~maE Pean ﬁLLATI@NSHx?s OF RE?F PrsnES.,

If we use the definit ian oﬁ a.magvr cammnaxty glven hy

 Allec of ai (1949): "a natural assemblage of animals which

rtﬁpather wmth its habitat, has roaaheﬁ a Burvivui level auch |
- that it 1s relativcly inﬂapendent of aﬂgacent ascemblagea
of egqual ranks ta ﬁhas extont given radiont CNOYEY s it is

'seli»sustaining 5 how aaee ‘the coral repx as 4 natural group.

- ing of 1niwalf and pigntﬂ fﬁt the detinition? The reef

- ‘elearly ueri?ea auﬁszﬁe nutriment Lrom zcﬁplanktgﬂ (Yﬁﬁge

1940), and has 1little or no attached highor nlgee bar,tﬁe_"
fringes in the shallow arcos, Since the recent quantitative
. -work by the odum brothers (1955) it can, however, no longer
be unquestioningly held that the roof dﬁriées the bulk of . -
- its nubriment from zscplaﬂktﬁn feoﬁing by the coral pﬂlyps,
 The odums have ghown that a coral colony has more plant .

" than animal proteplasm (ratxc 3.1) if its zoozanthellae
- within its gells, and the notwork of green filamentaus '
 algao below the animal. tissue, are taken into aceﬂuﬁt.w.. 

" Sargent end Austin (1048, 1854} ond Gdun and Odum. {1955)
give ovidence to sugpest thai insufficxent plaﬂkten frﬂm
- the ﬁpcn.tropxcal ﬁeaureaehes ‘the corals to sappart the
abmdant 1ifo of tho reof. This is also suggested in the
uwea under discussion hore, by the relative poverty of fish
© faona in 81l othexr communitics compared ta the richness of .-'
the ceral reei‘pnpalatxans._ Presunably the food praéneticn
by the dgao‘within the coral ‘skeleton is not lost te the _
roof, oven if §t is only utilised, aftor eventual breakdowvn,
byidatriﬁuﬂ and bacterial feeders, The reef is therofore
being supported h? primnry‘prnﬂue%i@n through ils plant
matter, by plarkton being utilised fron the surfaunéxng
. watews, and perhaps fto a smell extent by organie dotritus
';rnacning the roof from plankton, Reef food is lost through
" plankton (psevdoplankton) produced by the weef itself,
detritus washed from the reef aaﬁ the catabolic Processes
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in animsl tissuve., A5 yet no accurate assescment of the
value of these various factors to give a reasonahble profit
and 1686 account for the reef has bheen mede, The Yoof
can; however, well fit the definition of a "major community",
and closely parallels a tropical forest, in this cose the
corals, as do the trees, croating the gross form of tho
community with shelter for hundreds of other species, and
being (partly) primary producers. The reef community is
lopgs of o ¢losed systou in that it gains its phosphates,
nitrates, and other inrorganic noeds to a large extent Lrom
the water flowing past 4t, It is fairiy closely tied to
the total marine community, and enjoys less independence.
This 18 mainly a differonce of degree (the forest, for in.
staneo, lacks independence in yrelation to its water noeds)
and the parailel is a elose ono,

A erude model of food yelatiomships is given in Plate
XXX1Y¥.: Even uging thrée dimensions the complexity of 1links
ig too great to be fully portrayed. Here the links of decay
‘back to bacterin have boen left out, except those from coral,
detritus and algae, and variety of feeding has been cut down,
The system is supported by algae and plankion, if the former
includbs both synbionis and free living forms. If the fishes
taken by explosives are considered a representative sample,
and ‘are analysed inte feeding types (Appendix ) 1% can be
seen that elgae are much more directly important to the
fishes than first observations of the reof suggesﬁ, Altheugh
fixed macTOaalgaé are rare except im the Seaward Algal Zone
25% of fishes by weight taken by explosives were predominantly
algal feedors, The algse token in most cases were flamentous
and univellular, |

The remaining fishes wore grouped as followsy coral
foeders, 18%; plankton feeders, 16%; f£ish feeders, 7% and
invertobrate/
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invertehrate feeders, 4%, No fishes were found that were
congidered predoninantly detritus feeders. Feeding on living
coral is often seen and tooth scars of Scoarid fishes on living
Porites are common (Plate XXII). It is saxprising that at
Low Isles (Great larrier Reef) Stephenson et al (1931) report
that only dead coral was seen to be attacked by fishes, never
living coral.

Tho porcentage of fishes (by weipght) that can he con-
sidercod as primary consumers, those species feeding on the
primary naterial produced on or reaching the rcef (corals,
algac and plankton), is 53% of the total weisht of fishes
collected by explosives on Tutia. Secondary( tertiary, etc.)
consuners were 475 of the total weight of fish, (dum and
tdun (1955), Eniwetok Atoll) using cstimatces made by
rotcnonoe poisoning and visual underwater coumts of larger
specics, and converting to dry weipght, found a much larger
proportion of their fishes herbivores. In the present work
the carnivores are probably under-estimated (Appendix I) and
the proportion of these should be higher, making the dis-
crepancy still wider. ‘ihis nay be due to differenccs bhetween
an open ocoan atoll and an inshore reef. The Odums were unable
rlso to sample the buttress (spur and groove) zone hecause of
strong surf conditions, and much of their fishes were taken
from the surface of the reef and the quiet lagoon of the
atoll, ilere much of the fish collccted cane from the exposed
face of tho reef,

A major component feeds mainly on the invertebrate fauna
{(4¢*), and as in the typical pyramid the fish predators at and
near tho top of the fodd chain are tew (comprising only T
by weight of all fishes),

In conclusion it can he sald that work is badly needed,
particularly quantitative work, on many aspects of thc
reef coumimity, As stated by Professor C.M. Yonge, when

strossing/



extended"”.  (Yonge 1968).
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stressing the need for a laboratory aituaﬁeﬁ on a reef and
foy the study of reef problems, “In few; if any, arcas in
the sea could knowledge of marine bidlogy be more vapidly
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'.SUM_MAR'Y

, The structure of Tutia Reef and ‘the phv91cal ennﬂitions
'affectlng the reef are described, The origin of the reef is
considered to be mainly from. the bréakﬁewnfof-the.ﬁiﬁeri(14f1t)
reef that exists over much of thé East Africaﬁ region and the
Indian Ocean Eslandc, and in part due teo aeawnrd growth of
the present veef, : T _

The- living coral of the threc s1des of the reef are |
describead, and the differences petween the sides’ dlscassed
Differcnces in the coral grﬂwths with depth and with expoqure
to wave action are described. '

The question of the grawth or decay nf present ﬁay East

o African reefs is considered, and it 1q suggested that tvplcal
. seaward reefa arc. undergoing grawth.

The -fish fauna of the reef is ﬂeseriheﬁ and differenceg
betwoen the three faees of the recf shown. A ‘relation he-

- tween coral cover and fish feuna is cvident, and independent
'0f percentage corel cover, an increase in floh fauna with a
more complex 5poeaes structurc of coral bottom is indicated,

The food rc]ationsnips of the fish fauna are ﬂiscunsed
- The percentage by weight of herhivorous fishes is faund to
he high (25%) in spite of lack cf‘laige aléae;'tho'fishes
guhsastxng on fuamenteus and nnlcellular wpecies. 53% of
the fishes were found to be primary consumers, 40% to be
mainly invertebrate consumexs, and 7% to bo fish predators., |
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| METODS

At first the reof fishes were atuaiea by hmdalimg
with 'l'-he regearch ’Ghi.p's crowv, using varitms hook sizos.
It was soon roalised howover that the mothod wes sampling
a fractional portion of the figh fmnm._, During 360 1ine
hours oo Tutia Reef 24 speeies ‘weye caught by Hmidiinﬁ.
Emeluding spocies of which 5 or less specimens were taken,
9 species were left which were caught often cnough to
. justify the mothod as a means of collectinbg samples foxr
- biological investigation » Even thece specimens wexre ;
seléct—e@ for a perticular siz_c; range . As se:lne nets cmmcb
be used and gill and trammel nets were just as selective,
it was decided that undorwater work was essential. Tho
" agvantages of the method for ccology have been stressed by
~ Riedl (1958) and Drach (1958) ad are fully enﬂm'seﬁ here
' -.although it e&r‘hnin‘ly has its own difficulties.

Diving equimamt* Stfmﬂara Siebe-ﬁomm cﬁmpTOSBﬂd
air sgualung. For malting notos a slate with a sharp pointeﬂ :
- metal stylus vas uscd, The 1@:@5&&@8 node were not re-
meved by rubbing against clothing while getting into and.
_out of the boat (mate mz) Watﬁtpfoef glasa paper wvas '

used for erasion, | | | | —_—

: Trmsects anﬂ Quaﬁrata* - Mild steel pegs were e‘iriven _
into the coral to mark the transceta, and an a‘lmninmm oG
' wood frame 2 x 1 yards was used for yurd square qaaﬁratsi |
_and tumed ond over ond down the transect, Gerals were
'viﬁentifm& whore possible, amd their petcentage cwer in
sqmare fcot cotimated by éyei I

 Poto "‘a ny/
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Photography: A pros surlsed alﬁmlnium housing made hy

‘the Physics Labara,ery, University,of Cape Town, was used
with a 35 mm, Voigtlander Vitessa camera. For black and
whitc photography Kodak Pan X and Plus X flims ware used,
prncesseﬁ with Mlerodﬂl exneptlng for f£ilm taken at 50 ft.,_
when Ergsl wvas used, For colour photography Ektachxome fiim
processed in the laboratery with Kodak thachrome kits wa@

used, and also Koﬁachrﬁme £ilm prccepseﬁ by the makers.,
~ Colour prints were made from tramsparencies by Maxwell
: IbitchA-Ltd., Johsnnesburg. Where photOgraphg were not
taken by the auﬁhor they have bheen acknowledgcd..

Collection of Flshes- Lﬁmerimental uge of powderca

_Berrlu root for its rotenone was made., Large species are
*ablevtovswim clear of the aréarpoiﬁoned,>hawever,_and only
the smaller species were collected, Certain species also
' succumbed more easily‘ﬁhanvpﬁhefs. A course in the use of
explesives was therefore'taken, anaga Tanganyika Blasting
Certifieate cbtained. Geophex, a faStfburﬁing exploéive
manufactured by 1.C.1%, Ngbel'nivisionﬂ Glasgow,"ﬁas used,

- described as 2 "low freezing explosive Class II¥, Division I,

of 0% gt?bngth" Low tenzion electrxcai detonatnrs w1th ,
120 ft. leads weré used, and fired with a six volt bﬁttérv.‘A
This typé_of fast burning ezplﬁslve-with a steep shock wave
is far nmore effective then slow burning exple'ivcs}snch as
black-pcwuer, whers 20 - 45 1bs, do little damage to fish
(vide Hubhs and Rechnitzer, 1952) On,Tutla 1bw~charges'
‘were used, - : o ‘ 1 '

‘The charpe was placeu on the corai hy hand, and the boat
'anehared some hundred foot away. After a 20 mlnute wait it -
was assumned thot the fishes were back to normal, and the
chargeo was fired. Collectlng by scaon net on the’ sarfaco and
by two divers anderwater with bags was then done - 1mmedlately,
hefare currents cculq aweep the fighes avay .

' ' As the/
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As the largor pfcﬂatbrs (Carangids, Sphyraenids, _
' &cenhrzu@, large Serranids and Lutjanids) move a10ng the
' Teef, and their dlstributlon at any one tine is very
ﬂiseontlnuous, ihe chance of an egylosion collecting thoese
- specics i3 not high and if it 4id occur would change the
proportlenq of fish predatnrs greatly. This group may he
Qomewhat undercstinmated in. the figares thercfore. S
Datum and,Vert;ca;,anﬁ;norizontal Measurcnents: The
datum used was Aﬁmiraltyﬂdaﬁum'f0r1Mafia;-and»was obtained
by’carcfully marking a known low tide east of the boulder
tract, and driving a peg ot this point. Vertical heights
on the reef were then made by staff from this point, using
the horizon to get a horizontal sight.‘ Vertical meésﬁreﬁ~
ments for the lowéf.pﬁgs down tronsecits werc made with a
- graduated wire from sea level at a known height of tide,

forizontal distances between pegs wore similarly measurcd
with a graduated‘ware. The vertical moasuremontis, relat-
1ﬁg as they do to tidal level, camnot bo considered as
precise, and are probably liable to a ‘few inches error,
Weight of fishes faken by explogives. Larger fishes
weye weighed 1n61V1dua11y on hoard, but to assess the live

- weight of tho fishes of cach Feeding group (Appcné;x 3)
average fishes of cach family, or wherce species varied great-
1y within a family of average sized members of each gpecies,
were mnasured for length and gzrthg and converted to Weight
9 : -
by the farmula x 1 where g = glrth in 1nches,
=",

length in inches, and W = welght in lbu. (Smlth 1903)
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LISTS OF DGMINANT ALGAE, SPONGES, CORALS AND
ALCYONARIANS FROM THE MAFTA AREA

ALGAE',
Ph&eophx&g
- FUCALES

Turbinaria ornata J.Ag.
Turbinaria decurrcns Bory

Sargassum spp.

DICTYOQTALES
Padina commersonii Bory

DICTYOSIPIHIONALES
fiydroclathrus clathratus (Bory ex J.Ag.) Howe

Chlorophyta

SIPIIONALLS
Halimoda micronesica Yamada

Rhodongzﬁa

CORALLINACEAR _
Lithophyllum sp.

SPONGES ",
Aurora globostollatta (Carter) = Stollotta discolor Bbsrang.
Theonolla swinhoei Gray .
Phyllospongia foliascens (Pallas).

CORALS AND ALCYONARIANS/
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CORALS AND ALCYONARIANS,

Class, Pamily Roecf Areas

* - & Species Tutia W Tutia N Tutia S-E Sefo Boydju Niororo
Hydrozoa

HILLEPORIDAE

Millepora .
enera boschma x b4 b4

MITIepora

Elafﬂggg_l_la

emprich &

Ehrenberg p:4 x
Millepora sp. cf,

M.exacsa

FForskal X
Millepora ‘

dichotoma -
Forskal : X X

Anthozca
(AYcyonaria)

Cespitularia
© BPp. A
Cespitularia

8p. D (new?)
Lemnalia sp.
Litophyton sp.

(cY. vgfiae (May) )
Paralemnalla

Sp. (prob.new)
Sinularia sp. |
{c¥.brassica May
Sinularia sp., ( )
(cf.conferta (Dana
Sinularia sp.

{ecx. gsocta
Tixier-Durivault)
Sinularia sp.

cX, oxuosa
Tixier-Durivault)

Sinularia sp.,.

ct. 084
iKlunzingor))
Sinularia sp.,
cf.marcnzelleri
Wright & Studorj)
Sinularia sp.

cf. po actyla
EEhrenBErg}i

covesf
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KElass, ‘amily teef Areas

& Species Tutia W Tutia N Yutia S-E Sefo Boydju

Niororo

Anthozoa
(Zoantharia)

PCCILLCPCRIDAL

Pocillopora

verrucosa

!EIH:S &

Solancer) x x X

Pocillopora
> e--Ldwards
& Maime Tutia Reef - No exact locality

Pocillopora
damicornis
tIinn.,) X

Stxloggora
morcax
(Dana) x x x

Seriatophora
nystrix
l%ana} x

ACROPLRIDAG

Aeropora
OE:E 08a

amarc X X X

cesse/
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vlcmﬁa,i”‘milv  —— Beof AT eaS o —
_ & 5pocies  gupiaw Tutio N Tutla S.E Sefo Boydjn Biororo

E acra‘ A0 55 aemﬂa

e
X =
X b2 x =
ﬁiﬁi ?ﬂ%‘&
"m_ ge‘ra (mmxs)
: 4
b4 x x
® x 5 5
®
®
i ' =
%
a@um‘ (ama
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Class, Fomily HLeef Arcas

&rbpccies Tutia W Tutia ) Totia S~E Sefo Ioydju Niororo

ACI'OEOI‘&
CAVEeXrsa

1 Brook ’ b4 X X

!)rook g ;
Acropora
reigculata

Brook)
Acropora

tonulse (Dana)
Acropora sp.

Cl. .

recinhons

! ;il‘OOES %

Montipora

) EEraaa von
Haranzoller X
Jontipora sp.

cf, M.,foliosa ‘ )
(PalTas) ~  (Zanzibar Channel, not iafia Arean)

#

H

AGALTCITIDAL

Pavona clavus
{Dana) x x
Pachggeris
a

speCciosa
(EDB I =

FIUNCIIDAL

'mgia plana
-~ Sgadexr ' . =
1alomitra

phillippinensis

Studor X

PCRITIDAL

Poritos sp.
cT. P.mordax
Dono b4 p 24 b4

Qcoco/
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Class, Fomily X ) R cef Axeas

, & s?gsaei‘i;g A 'i.‘mia ’{? 'iubia N ‘futia &»Er‘ vﬁﬁfﬁ éo ﬂ,u mﬂmra

smn'fiﬁmsm
ﬁ%avltar - " 'Y

¥
M
®

“

& Hamu
ﬂﬁﬁnmﬁﬁ'mm bAr
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PERCENTAGE CORAL COVER FRGM QUADRATS BOWN
TUTIA REEF TRANSECTS,

SﬁﬁTﬁERN TRARSFCT

‘Distanee Por Vertical Dis-‘ % Coral Cover -
 from Neg tance from  Averaged for  Zone
S5y Jpatum _ _ each 10 yards o

6 S1 - +10's" - Nil  Boulder Tract
100°8" L | |

. 1gerg" s2 6 . . nil 2 yas, seaward of .
: - BRI S T Boulder Tract, -
190! - o o ‘nil' 4 o '
-+ 7 {(occasfonally _
@ small coral e T
L o head) -  Scavard Algal Zone
“sgote"  §3 - 56" - nil - A few yards within
- - . - (corals yare) = the Seawsrd Algal
. . © . Zeme,
606" o - 228 ‘Spurs & Graﬂvos Zono
T - {suddcn a@pearancc
of coral) :

R N _ o o8t v:“'iv4;xff’_ﬁ'"
f1rzn 54 -9t o 3w
R | T aeg oW
w4 : -.- | ‘j ‘>.» |
515'2" S5 _&snsé . na fj o

63% (Iarga bed of
: A fﬂrmasa)

1seer . 27%

B2TIE" - 86 216" . - - 38k . 60 £t. from the end
S ' : T S - of the Spurs and
G Grooves Zone.
End of Quadrats-.
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‘Distance Pe Vertical Dis-

% Coral Cover
- Averaged for
“each 10 yards

~ Zone

from o tance from
s o _ Dbatum
690ft. Below - 24 ft, -
marked
transect
140G f£t, - Go;ft.

¥ 30

Lower Corzl Zone
(no r1dging)

'rCoral cover at

nil

first remains high

then progressively

decreases, with

increase of sand
patches & sponges y

to - 60 ft.

Sand & ralled coral
brash below reef

'foot

WESTERN TRANSECT

Distance Peg Vertical Dis-~ % Coral Cover R
from . Nﬂg . tance from = Averaged for Zone
wi__ o . Datum _each 10 yards '
I W1 +218" nil - Foot of sandbank
C ’ S .  and beginning of
_ 'roek slope
1801 This area is equi.
_ valent to Seaward
“Algal Zone of Sou-
“thern Transect,
Sparse Padina
- commersoni & Tur-
: - hinaria ornata
Porites ause -
tralis head;
o B present. “
180" - w2 - 20 6%
24% Beginning of coral
S area of Seaward
‘ Slope (Equivalent
o - to both Spurs &
- A Grooves Zone & Lower

Cocral Zone of Sou~

- thern Transeet)

278 £t./
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nil

. NORTHERN TRANSECT

Distonce

Vertical Dis-

% €oral Covor

 Distance . . Vertical Dis. % Coral Cover o
fron ﬁﬁg tance from  Averaged for Zone -
L — Datum gach 10 yards 7 7
L 2T8! 73 - -4 - 29% Coral cnds below W3,
o : . in a sondy slope,
_ . except for isolated
1201 clunips and lanye
T massives.
| | ) - | EEREEE
. o v , _

390 Vi -6 a1 ¥4 is on a large, :
{on coral partly dead massive
nassive) with dense cover of

o - secondary coral
102 nil growth and Aleyonarit
E ‘ Sand.floar Irom Wi
402t w5 UYL & 7 Peg 5 on o massive
. : {on coral similar to Wd. _
 massive) Sandy floor sloping

below W5,

from ggg tance from  Averaged for Zome
3 . . Datum each 10 vards _ —
3 IS s O + 146" . Nil ' Rock slope gimilor
. _ : to Western Transect
‘ 3gr2¢ | : Fewer algoe
sgran - N2 e 11" 133 |
. 48 v - Oceasional corals
_ boginmning.
g6 27 N3 . B 14% Coral cover incrcasos
: - on the rock sliope
o then densc coral
64167 beds run right to
the sandy floor of
: the channcl ‘
| 4 51%
150t 8" N4 - 31" |

Y 4



Distance

from Pog

e

- tance xrong

‘Vertical Dis~ % Coral Cover
- Aveoraged for

04!

sase WS

JBatun

6147

44

288t8"

N6

. oach 10 vards

86%
| -.?T%

415 .
{averaged

Dense beds of
Acropora Afﬁmaaa

Ashyaointhus bed

for 3 vde,a)_

a2

. San@ floor of
. channel, =



APPENDIX 4,

LIST OF FISHES TAKEN FROM THE MAFIA AREA'

Outor

Species and
family Tutia 8. Tutia N. Tutia W, _Rfs,

Innor

TRIAKIDAE
aenodon obepsus

(HuppelIl)
CARCHARINIDAE
varcharinusg

spallionzani

!Eeaueur]
Caroharinus

nay
uppo
Carcharinus
nelanopterus

TQuoy E Galmard)
Carcharinus

mbatus

(iitIYor & Honlo)
Carcharinun

oeker
anthor)
Carcharinus
an chus
eekeor
Carcharinus
- nonisory
or
Carcharinus
aouvus, hkuppoll
GoYcocorda

cuvior (Lesueur) 1,hl
scollodon
“Torrac-novas

c son
ORECTOLOBIDAE
EIEEI¥anioma
rovicaudatum
Gunther
RIINOBATIDAE

Rhyhchobatus
"dJcddonsis
'ore

l,trm.sh

1,trm

atus

8;trm,
hl

2,z11

enlo

1,tm.

Rfs,

2,hl,8h,

4,hY’
10,h1,
trm,
6,h1,
2,hl,
2,trm,
15,h1,
trm, gil.

0,trm,gil

l1,trm,

2,tm,

1,h1,

DASYATXIDAE/




Specles and

family Tutia S.

"

.

Tutia N,

Tutia w, OBy Innor

nfs.

DASYATIDAE

Taeniura lymma
{Forskal)

Dasyatis kuhlii
(Hull.& Henlo)

TORPEDINIDAE

Torpodo marmorata
1tlsso

ELOPIDAE,

Elops saurus Linn.

CIHANIDAE
anos chanos
‘orska

SYNODONTIDAE
rachinoce
myops (Sc

TYLOSAURIDAE

TyTosaurus
crocodilus
{Tesueur)

HOLOCENTRIDAE
olocentrus
caudimaculatus
RuppeIl

Holocentrus
spiniforxun
(lYorskal)

Holocontrus
cammara
("orsekal)

Holocentrus 3,ex
dilademalacepede bB,trp

Myripristis
murdjan
-:iore;a;)

MWI gtis

gra.[in!ua
Luvier

- Valenoiennos
Holotrachys
~Yize Val-)

BOTRIDAE

Bo EKUS, oot
erinus

uppe

alus
oidor)

8,ex.

3,ex,

1l,ex
1,trp.

1,8h,

13,trm - 14,trm

‘ 1,sh.

3,e11

lz;ox 7,0

1,ex 6,0x,8h

24,0x 18,ex

16"08;1 .tm. 2'ex

16,6x 110,ex
6,trm. l1,trm
l,0x
l,0x.

4,trm

AULOSTOMUS/

23,hl,trm
116 ,trm,
- gil,sh,

1,hl,

1,trm,

1 ,harpooned

2,ex.

l,ex,1,trm.

11,ex
7,trm,hl,

1,tm,



Species and

family Tutia 5.

-3

Inner
nfs.,

Quter
Msf

Tutia N, Tutia W,

AULOSTOMIDAE
ulostomus
valentin

ocker

PRIACANTHIDAE
riacanthus
hanrur
{(Forskal)

Priacanthus

cruentatus

“{Lacepede)

PARAPERCIDAE

Parag%rdis
exopnthalma
!ﬁuvucr) '

PLESIOPIDAE
Baryrosisa
barrosia
m

PSEUDOPLESIQPIDAK
Wamizicﬁiﬁxs
bibuius
PSEUDOGRAMMIDAE
Aporops
aglireei
I
Pueudogramma
olyacantiha
5ﬂIaeEer)
"SERRANIDAE

PIactroponus
,'manu!agus ' 45,1,8h,
o0 hl.
Plootropopus
harnobaiua‘
Talbot
Variola louti

Chorististiun

Busunl, Jor-
dan & ﬁenle

1,exp.

1,ex.

1l,ex

1l,ex

1,0x

1.’03.

4,ex

4,0x

8,8h 8,h1,

1. 14,¢h

11,h1,
“sh,

10,8h,
hl

2,5h 7,8h T4h1,
1

4,h1,

6’h1 ’trM‘ E’Qh ’ex
9,ex 1,

Biﬂx

Cephalopholis/




Spocies and
family

Tutia S,

-

Tutia N.

Outey

Tutia W. BRfs,.

Innor
Rfs,

Cophalopholis
auranffus
(Cuv. & val.)

Cophalopholis
argus iﬁ!ooﬁ
T-Ectneider)

Cephalopholis

miniacus
{FForskal)

Cephalopholis
sonneraci

uv . al.)

Cephalopholis

achycentron
uv. a ®

4,hl,6x

3,hl,sh

3,0x%,6h

Cephalopholis
TOLOD iﬂorsﬁal) 2,sh

EpInephclus

areolatus
‘rors
Epinepholus
salmoides
(KTunzinger)
Epinephelus
E!B ar

a nir;
& Gunther

Eginezgelus
uscorsutiatus

ox

!Forsﬁﬁl) l,0x

Epincepholus
pummana (or-
ska

Epincpholus

‘ Eo rosus
§m¥£ﬁ

Epinopholus
Enaefafua

rorsk
Epinopholus
¢ muougaius
(BIoch)
Egino;polus
ongispinus
(Kner)

Epinephelus
caoTuleo—

puncfafus

ocC

7,8h,hl,

9,hl

3,hl

26,ex

2,0x

2,6h,0x

3,hl,trm

l,trp
1,6h

2,ex

1,sh

1l,0x

4,1

9,8h

1l,8cen

G.hl L ]
2,hl,
ex, 1,hl
1,h1

1,hl,

6 .ex.hl L]
4,hl

2,h1

eh

1,hl
1,s0en Ch,

33,h1,

1,trm.

. 3,h1,

1,hl.

E. tauvina/




—5-
Family and A
_species Tutia S. Tutia N,

Quter Inner

Tutia W, Rfs, Rfs,

Epinephelus
tauv1na (For- 7
3,5h , ,hl 5,8h,sl

E ine helus

gIavocaeruleus y
{Lacepecde)
Epinephelus

malabaricus

{BToch™ & Schn)

Epinephelus

Bilberti

iﬁicﬁarason)
Eplnefhelus

tuitnla iorgans l,ex
Anyperodon

leucogrammicus

(Cuvier & val,) 2,hl,sh

CIRRHITIDAE
Paraclirrhites
"Torsteri
& Sch.) l,ex,seen

THERAPONIDAE
Theraponjaroua,
{Iorskal)

ANTHIIDAE
1as squammi-—
pinnls {Peters) 1l,ex

APOGONIDAE

Cheilodipterus

caninus Smith 1l,ex
Chellodipterus

Tineatus (Linn.)

Apogon
Eanaanensis
Bieeker
Apogon fleurieu
(Lacepede)
A; o on frenatus
enciennes
Pajilla‘o on
auritus (val.,) 1,ex
Apogoniohthy01des
uninotatus (Smith
& RadciitTe)

4 ,sh

2,hl,sh,
seen Niororo
Chole

1,1 1,hl

3,sh,h1

3,hl,sh,
seon
Niororo

1,ex

3,ex
3, ex

3,ex

1,trp.

CARANGIDAE/ .




S
Family and

Sp‘ac‘ios; Tutin S. Tut;l.a N.

gutor
RES,

Innoy

Tutia U, Rfs,

CARANGIDAE

Laranx molome

[
o)

ay

6,hl,8h ocec.seen

19,1 2,1

Carony S6Xe
“fasclatus ,
{Guoy & Gaimaxd)

Caranx olacate

) oyaan VY
mann ) 2,1

Caranpoides
Terdan

2 ors

3,trm.hl

Carangoidas
'_B,VOEg‘ﬂ,uB

Caranpgoidos
‘"E?nngsiefﬁoidoa
. eeke{a -

Caranpgoldos

'iﬁiﬁ#gﬁiiﬁﬁb
(BToch & Sch.)

tnathanodon

5peciosus
lﬂorsﬁ!

MULLIDAE
" Psoudupeonous
fratorculus
- TvVaYencicrmes)
Psoudupensusg
magronemna
{Lacopedo)

Muilofidichthys
aurifianna

T orshal)

Hallotdichthys
T BOMOOnRsl8
{Gunthey)
PLATACIDAE

- PYatax plimatus

“{rinnacus) 1,80

3,11

550}1

6,trm

12, 5.,hl,l,ex
109,1,b1,
g:ll s OCC,
geon

64,1

48,1
6,1  19,h1,gll
1,8h
4,sh 6,1 i,hd
2,hl,gil

- 2,h1

I,tm.,

l,0x

13,0x

2,5h

PGMACANTIIDAE/
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Family end cuter Innor
spooies Tuta S. Tutia B. Tutia V7, Rfs. REs

POMACANTHIDAE
en rogxge
spinogus
!Gﬁgfher) Tyex 38,0x 7,ex 1,ex
Apolemichthys
'Erimaculaius
av . .) 2,0x 1,ex 1,0x%

Pomacanthus semia

circulatus
(Cuv. & val.) 1,sh 4,sh 7,6h

CIIAETODONTIDAL

astouon
guriza rorsk. 2,0x J,ex
Chaotodon '

ch us
5ea§ar§!ﬁs l,ex

Chaetodon
Talcula Dloch l,ex
astvodon
—gattatissimus
ennet 4,6x l,ex 1l,0x l,0x
Chastodon
melanotus
. oohn, 3,ex 4,0x%
Chaetodan
moyeri DI.Sohn.2,ex
1aetodon

styigcanfulus
Gﬁe!ﬁn 3,6x 10,ex 10,0x J,ex

Chaetodon
asciatus

ffango Park 3,ex 12,ex 3,ex 5,0x
Chaetodon uni- '

naculatus

IYoch 9, ex 2,0x
Chaotodon

xanthocephalus

Bennet 1l,0x

Foroipipor lonpgi-

rosirfs (Hrous-

sone l,ex 1 ex 1l,0x
Heniochus acu-

ninatus

aeus) seon 3,0x

ACANTHURIDAE/




Fanily and B
“Specios Tutia_s.

Tutia N, Tutia U,

Outor Inner
Bfs, _RiIs,

ACANTHURIDAD
Acanthurus
baxyienc
coson
Acanthurus bi.
comatus
TR

Acanthurus

"TUlirinoBus
(Y'os6on) 1,8h
Aconthurus
Tcucostornon
ennot B,0x%
Acanthurus
Tincolatus
{Valenolcnnes) 5,ex
Acanthurus

Thonpsoni

!#owgeri 1,0
Ctenochactus
striatus

(Quoy ¢ Goiw
mard bHyox
Ctonochaetus

strigosus
{Gennoct) 440%

Zobrasona

BCOpLS (cuvier
ITV&%anciennes)
Zobrasona

veiiorun

Slooh
Naso brevi-

TOBLris (Cuv, D,ex
T Vajcnoiennon)
Naso
Hhote  otem
soen

ZANCLIDAE
Za&ncius Cor-
nutus (Linn.) 2,e=

GERRIDAE
GOTEos ayena
1 ¥ OZ‘BE&JE ,
PEMPHERIDADL
F Ol ‘Eeri 8
oualensis

Cavier) l,ex

1,0%
11,h

sh ,gi ) ) 4 81
4,0x 1,0ex

8,0x,8h 2,ex

4,0x

24,0 B,ex
J,0x 3,ex
1,trm,
1,trm,
1ll,0x

4,0x

1 Y34

2,0x

B,pi1,8h,

1,nil

i,om

1,trm

3,0x

PLITAPODIDAE/




Family end
Species

PEMTAPODIDAD
ontex
oavus

avh
auro

(Lacepede)

ocranius

TT180Us
iﬁcﬁ!egol)

Monotaxis

-} N

andocularis
iéorsEaII 2,0x

LUTTIANIDAE
141 anus..

ar en;;maculatua
Latjanus ar
;;or;;a;) 148 ,h1,

Lutianus
uv
‘OYrsk

Lut?anua
bus

Yorskai)
Lutjanus sp.

Lutaanus
asmnira

{(Foxrskal)
Lut:anus

:ineolatusg

(Ruppoll)

Lutaanus
nonos

0. n
Iﬂuvlbfs:l.)

LutJanus
rivulatus

ama

(Cuv.& val.) 1,hl

Lutjanus

senpuinous
{Cuv.& val.)

Lutjanus sobao
vuv,.& val,

Lutjanus
valglensls

TQquoy & Gaimard)

Aprion
viresoons
av., al,=

Outer Inner
Tutia S Tutia ¥ Tutia UV Nfs. Rfs.
10,0x 11,0x
1,hl 8,tm 1.hl
2,0x 1,ex
8,hl,pll,
sh,
9,hl, 2,trp 4,h1,1 66,h1,pg11
ex trm sh.
4,trm, 143,ex,h1,
5,8h,0x hl,ex. i,0x tym,trp,sh,
Seen 34,hl,0x, 14,0x, 37,hl,trm,
once trm,seen  trnm, 1,hl pgil,ex,seen
of.
3,sh
(16 scen)
29,hl, 11 ox,
1,h1 tm,ex trp,sh 24,h1
Photographod 5,hl,0x
2,8h, hl 6 ,sh 4,5h,hl
1,sh 1,s5h geen once
10,hl,trm,
trp.
6,hl,trm
2,hl,sh? trp
oncoe
seen &
photogr. 1,sh 3,h1,trm
3,h1,1 9,hl(night) 1,sh 8,1,hl
often 000, 0Cco, b,hl 8,1,hl1,
seen soen seon deep peen Niororo
o/

Pristopomoides
mIcrogepis




Family and
~ Species

Tutia S

=30

Tutia N

Tuti

Inner
Rfs.,

Outer

aV Rfs,

Pristopomoides
microlepis
Bleeker,
Pristipomoides
NEMIPITERIDAL
Nemipterus
delagoae
§MEE
SCOLOPSIDAE
Scolopsis
yimaculatus
Ruppe 1l

Scolopsis 7
ghanam (Forskal)

CAESIODIDAE
Thesio_chryso-
zona Cuv, &
al.,

Caesio Xantho-
notus

Bleeker
Pterocaesio

plsan
Eﬁieeéer)

Caeslo sp.

PLECTORHYNCHIDAE
Spilotichtnys

ictus
iTﬁunSGrg) 2,sh

Pseudopristipoma

“Poma plagio- 7
desmus (Fowler) 3,sh
Gaferzn

batata Smith

2,s8h

IForskal

Gaterin

“Tineatus
{Linnaeus)

shoal
50 plus
eX »

l,ex

shoal

50 plus
ex

shoal

50 plus
ex,

15,8h,
gll jex

S,Sh

1,5h

3,8h,pgil  3,sh

81933tfmy

gil

2,;sh

1,&h

3,h1

(deep)
1,hl

(deep)

3,h1

1,h1

1l,trm

4,sh

2,hl,pil

6,8h,gil
5,s8h ,gil

37,6x,
trm,ha.

Gaterin re;iculatus/




Fomily and
Species

Gaterin
reticulatus
{Gunther

Gaterin
sordidum

unzinger

LETIIRINIDAE

Lethrinus
caerulous
CUV¢E 3 Uac

Lethrinus

Tutia S

wlle

Cuter

Tutia N Tutia W REfs.

Inner
,“58'

2,8h,ex

uﬁaerorﬁynchus

(Bicch &
Schneider)

Lethrinus

kallopterus
Bleeker
Lethrinus
mahsena
TForskal)
Lethrinus
“mansenoldes
{khrenberg
Lethrinus
“minlatus
(Forster)ul.
Schrneider
Lethrinus
Depulosus
frforska
Lethrinus

verlogatus
TCuv. & val,)

Lethrinus
walglensis
tuv.2 Val,

OFPARIDAE

AYEYIrops
!Eiamantosus

{Valenciennes)

1,h1

l,ex

2,n1

3,h1

4,hl1,dp.

1,sh

1,s8h

2’tm0

34,ex,hl,
trm night

2,trm

3,trm,hl

%,h1
(night)

8,h1,8h,
oce.,
8e6n

18,h1,tra  3,hl,trm

AMPHIPRIONIDAL/

26_,911’,
ox,tym,

1,5h

l,trm

36,h1,
trp

28 ,trm,hl,
gil night

61,h1,
txm,trp.

17,tm,h1 L]
6,hl ,tym,

3,h1

1,h1



w1Zw

Family and _ | cuter Inner
_Species =~ Tutia § Tutia N Tutia W  Rfec, RIS,

lmmazmmmmw

PUHAT

'ﬂxrnmig
ﬂiﬁiﬁiﬁtus

cnr;qmﬁe

14 jox 16,ex

; | 17,0x 7 40% - 7.0%
ﬂh?imig . ' - '

14 ,6x 78X ' - 10,ex

1 0% . _ ' 1 8%

2,0x 6,6%

Abudeiduf SP. 160plus ex

A pumber of Chromis and Dase‘lluﬁ,speeimeﬂs avait a grnup
vavigion in The collec » 0f Frofessoy Smith,

‘&ﬂﬁﬁﬁ?ﬂﬂFInAﬁ
?%ﬁkﬂ@n%rﬁﬁ ‘ _ .

FIOATOuTas - 1,0
"Aﬁdﬁéﬁﬁﬁ? : 1 : ‘ '

4 6%

18,0x Cdgex

13;ex T pexX’ 4 ,8%

2;0% 1l,e%

Proto,  B0,ex

; 3sex Byox
A aumb@r af P@maﬁantrus and Ahudefdu£ peaxmena await




"."13‘-

family and

Species Tutia S Tutia N

Guter

Tutia W Rfs,

Ioner

~ Rfs.

LABRIDAE
Tepidaplois
axiliaris

{Benne
Lepidaplols
“hirsutus

{Lacepede)
Thalascona
hebraicun
(Tacepede)
Thalassoma
lunare
{(Timmaeus)

Anampses
melcagrides

Tav, & val

Henmi gymnus
Tasciatus
(BIOCE)

Hemigymnus
melapturus
T8Toch)

Halichoeres
centriquadrus
{Lacepede)

Halichoeres
scapularis
(Bennet)

Bu@gaeria
Tlagellifera
TValenciemmes)
Labroides
midiatus
(Valenciennes)
Coris
caudimacula ,
{Quoy and Gaimard)
Coris
angulata
Tacepede
Cheilinus
Tasciatius
‘Bloch
Cheilinus
oxycephalus
Bleeker

1l,ex

1,ex

l,ex

seen

1l,ex

3,ex 3,ex

l,ex

3,ex

10,ex

seen

Shot Tutia, no definite locality

3,ex

1,ex

1,hl

1,hl

l,ex

Pseudocheilinus hexataenia/




wldw

Family and outor  Innerx
Speeles Tu}1a S Tutia N Tutia W Rfs. Ris,
Pgeudocheilinus

oxatacn ﬂ

{BIéeker) 4,ex

Wetmorella

i1111pping
ﬁowfer & Beoam 3;o0x
Cheilin

norals
{Forskal) 1,h1

SCARIDAE
Bearus

noruginosusg

tuv,& varl. i,0x% 4,6x X,ox
Scarus

Eig Tliﬁus

Scarua

Torstoeri

tuv.& Val, 6,0x
Searus

vlopioeps
a7 var. 2,611
Searug ' )
Hatus i ﬁtm
T scimeider :

Scarug
“javanicus?
sSlecker
Searus nirer
orskal
Scarug scaber »
Cuv.& vai. 2,0x 1,0x 1,0x
Searus ‘
sordidug
rerstal 6,ox 16,ex 748X
Searug
“Vermioulatus
(FowYler & noan) 1,ex a,tm 1l,0x
_Searue [3Y.4 y O
canug (omith) Tutin Loef, no definite locality
SCcarus harid
Forsxal i,ox
Scarus

microrhinos

1,ex

Tutio Reef, no dofinite locality

ectoralis ' ‘
!Va!enciennea) Tutia Reof, no definite locality
Calotomus

Spinidens
15&5§"E“§aimnrd) 1,ex 1,ex SCOMBRIDAE/




tamily anc

_ Spooles Tutio &

wl Hon

Tutia N

Inner
htsa,

onter

Tutia @ s,

SCCMURIDAE

rmthynnus
m§n¥a
{Cantor)
Gx_ﬂ%, osayda
' unicolior
{Rappell)
Acanthocybium
solanary
{Cuvier)
Scomberomorus
CoMAeT 80N
acepedo)
Scomberomorus

Yeoparaus
ml’—T.-s. T
CGHYPIAENIDAE
‘ __gi_'mo aong
' ppurus Linn
SPTYRAENIDAE

_‘Sa:nh aeng
toreuna Fowler

Sphyraeno

1,1

3,1

3,1

yraeno

ITo cavier

alencicnnes

Sphyranna

Hvraouda
ralhaum 12,1
Sphyvraena gonie
EIunzi nger

"SE . o"gixsotnenin

unzinger '

BICGANIDAE

E-Ig-nnus
stelliatuse
L'OTrsKs.
Siganns oramin
melider)

GOMIIDAER

Acentrogohius sp,
nov,v)

Gobiodon citrmue
uppo '

4,1

4,01
(nipht)

3,1

1,0x

l,ex

3,1 1,1

2,1
1,1

¥
kkumhe

21,1 40,1

4,1,e11 n,

11,1 1,1

1,1

nisht

28,1  17,1,tra.
7,1

12,1

1,ex

2,0%x



ramily aond

Species Tutia S

~1Gw

A Cuter Inner
Tutﬁa N Tutia WV _B!E, RIS,

ELEGTRIDAR
fleotriodes

“Birigatus
roussonet
SCORPALNIDAE

z¥%gaorus

aibaiensgls
bverman &
Seale. 3,ex

Seoxpacnodes
~corallinus

Smy 8,0x
Secorpacnodes
paxYv
Larre

PLATYCEPHALIDAE

FI&E ¥ C GEE 8;!\1&
indicus

TIInnasus)

CERACANTHIDAE
daracanfﬁus

unlpinna (oray)

ECHENEIDAE
fchenois

nancrates
nnaeus

ECIUIDNIDAE

SIDEREA PICTA (Ahl)
Echidna sp.

2 ,0x 2,6ox 4,08
4,0x
) ) 4
6,0%
1,trm
1i,0x
8,hl,harp.

Common on reof flat, 2 taken by hand.

nomcmmimm/




IFamily and

Species Tutia S

=1l-

Tutia N

Tutia W

Inner
. Rfs,

outer
Rfs.,

MONACANTHIDAE
Oxymonacanthus
longirostris
{Bloch}
Hanomanctus
bovinus Smith 2,ex
Pervagor
melanocephalus
{Bleeker)
Amanses sand-
“Wichensis
{(Quoy & Gaimard)
Amansese
scopas (Cuvier) 1,ex

~1lyex

1,ex

ALUTERIDAE
(0sbeckia
scripta
{0sbeck)
BALISTIDAE
Balistapus un-
dulatus
(Mungo Park)
Balistes
“Vetula Linn
Ballstoides
consplcilium
(BToch)
Hemibalistes
chrysoptera
(Bloch)
Melichthys

ringens
iﬁs%ecﬁ)
Qdonus niger
lﬁuppeII%

Sufflamen
capistratus
{shaw)

10,ex,sh

3,ex,sh

1,h1

OSTRACIODONITDAE
Ostracion lentigi.
nosum Bloch Z,ex

CANTHIGASTERIDAE
Canthigaster
valentini
eeker

4,ex

1,sh

3,ex,hl

1,trm

1,hl

6,h1

l,ex

6,ex

1l,sh

2,h1

l,ex

1,ex

2,ex

4 ,hl ;ex

1,hl

8,h1

TETRAODONTIDAE/




fm"'18"
Family arnd ‘ outor Inner
Spotios Tutia 8  Tutia N Tutia @  Rfs,  Ris,

TETR@@h@NTXﬁﬁE

Arothron
"EIgropunctatus

1,68%

- Thoe fishes have been divided dnto four groups,
three of which were taken from cach side of Tubia Reef,
oo from those veoofs lying inland of Mafia in sholtered
wator (Inner heefs) and the fourth from the outer, o
oastern edge of Mafia ond the outlying reefs, excepting
Tutis Recf (Outer Reof), This fourth group comprices
few opecics, a8 eslliceting on the roofs exposed to swell
was donce mainly on Tutia, apart from tyrolling,

hi, = handling

trm, = trommel nets

sh, = shot by spoayr pun

gil= gill nots, } : (
ex,.= colleeted by explosive .
i, = taken by trolling lures

trp. = caught in basket traps.



APPENDIX 5.

FISHES TAKEN BY LXPLOSIVES FROM TUTIA REEF
_AND THEIR FOOD ORGANISMS),

Family Species Number Food
HOLOCENTRIDAE  Holocentrus
caudimaculatus 27 Crab,; crust.vem.
Holocentrus '~ Haliotis, Echinodern
spiniler 7 Yem, ,whole molluses,
7 crab, polychaetes,
Holocentrus ‘
sammara 42 Crab rem,, amphipods,
—— sphaeromids,
Holocentrus Crust., Crab,
diademna - 26 Sphaeromid:isopods. -
Myripristis Crust ., Polyghaete
murdjan 137 bristles, Megalopa,
‘ larvae; Isopods; erabs
polychaetes, :
Ostracods, isopods,
: i crust., rem.
Holotrachys lima 1
AULOSTOMIDAE Aulostomus
valentini 1 -
PRIACANTHIDAE Priacanthus -
cruentalus 1 -
PARAPERCIDAE Parapercis _
nexophthalma 1 -
PSEUDOGRAMMIDAE Aporops allfreei 4 -
Pseudogramma
pelyacantha 4  Crustaceans,
SERRANIDAE Variola louti 1 . Fishes (including
Chactodontids and
Monacanthids) crab,
» _ octopus.
Chorisistium -
susuml 3 -
Cephalopholis .Crabi fishes, mollusecs
aurantius 32 '

oooat/



B

Family Species Number Food
Cephalopholis S
miniatus 2 Fishes
Cephalopholis argus 2 Fishes (including
o ' ' wrasses) also
crustaceans.
Epinephelus :
salmoides 1 Fishes
Epinephelus | S
i1 8par 1 Fishes, crab,.
Epinephelus 7 -
fuscoguttatus 2 Fish, cepholopods,
Fishes, ophinroids,
Fishes (incluéding
1 Scarids) . ~
CIRRUITIDAE Paracirrhites Fish inclunding
" “Torsteri 1 Scarid juv,
ANTHIIDAE Anthd as. *
. | squannipinis 1 -
APOGONIDAE Cheilodipterus , -
caninus 1 Small fishes,
A%QQOQ ,
. bancenensis 2 Crustaceans and sand
TFrenatu 4 -
Papillapogon
“auritus 1 -
MULLIDAE Pseudupeneus Copepods, amphipods,
macronema 2 cther crust, rem,
Mulloidichthys :
AUY 11 Lamme 5 Sand
Mulloidichthys S .Amphipods y.ii'sopods,
samoensis 13 :Copepods,. sand,

oo ."4 ._/ |



b ]
St P

Fanily Species "~ Rumber Food
PGMACANTHIDAE Centropyge - Muchk filamentous
: ' muitlspinus 42 algao .
Apolenichthys |
trimaculatus 3 -
CHAETODONTIDAE  Chaotodon auripa 2 Algal matter,
. | ' ‘Alcyonarian polyps
' Chactodon chrysuris 1 Mod.sized alpgal picces
ad £il, algae.
Chastodon falcula 1 Algal mash
Chaetodon Fino 2lgal nush
ruttatissimus 6 1 copopod.
Chactodon Algae, Alcyonarizon
molanotus _ 7 polyps.
Chactodon moyeri 2 Algal oush
Chactodon Grocn brown muah
trifasciatus 17 (?alg), wnicollular
algac (incl. diatons)
Chaetodon Unicellulax algac
: sfrigqngulna 23 (including diatons)
Chaotodon _ : Crustaceons (incl,
unimaculatus 11 copepods), Aleyonarion
' polyps.
Chaetodion S
- “Eanthocophalus 1 Green nush
Forcipiger ’ Crustaccan liombs
Iangirnsiris 2 ' fino slgac,
Neniochus
» acﬁﬁinaius 2 -
ACANTIIURIDAE Acanthurug
_ 1Commaing 1 -
#foanthuras » | o
~ Aeucosteynon ic Alpal filanents,
Acanthurus : '
lineclatus Bt Alraso
Acanthurus
fEOmnsuni 5 -
Ctenochactus E Coral sand and shell,
striatus 34 mush, Piecos of algao,

foramcnifors

conass/



“4"

Family Species  Number ‘Féed
' ctenoshaetus o sand and earal
" 8tY; 30 hydroids, capepaﬂs
) {? scraping rocks}
Coe . o fine grcen matter,
Baso, brevirastria .16 Diatom mush |
B T L ‘Algal picces.,
; ' Nasn 1itnratus 4 .
ZANCLIDAE  zanelus cornutus 3 _ Sand and algae,
: . B - molluse remains,
S _ : sponge picees,
' KYPROSIDAE » S
S ~ cinera 3 Algae -
 PIMPHERIDAE Pempheris 3 - Crnstaceans includ,
: oualensis 3 - iBopods, copepois,
' - amphipods and
magalopa larvac,
- 7 ‘Chitons crustaceans
R eehinoﬁermsg
) idopods, amphipods,
polyechaetes,
' Chiten, erushed
5 ' bivalves, winklea,
_ ‘ , _ - erab,
. LOTJANIDAE Lutj anug tulvi- : - 'Grnataceaﬁs@ {erabs,
. lamma ' 3 * isopods, prawns)
- - . alsc fish,
Lntjénns pibbus = 27 v Crustacosns (erabs,
A - A . prawns) alsc fich,
Jatianus bohar 15},' Pishes, preéomﬁname-
L -1, also crustace~
_ S - . ans,
 Lutjanus kosmira 11 Crustaceens prodon..
R S " dinately; also sqgids
S o | s . fishes, -
- CAESIODIDAE ' Caesic chrysozona 50e. Flankton, zota,
| Caesio zenthonatus - 1 Ccopepods,
Ptcrncaa;@ia gg 5 - Bos Flankton
caesin sp. 50+ Zoea larvao, eepagdh

plankian.
LX) 'c. * ./



ﬂumher.

 Food

AMPAIPRIONIDAE G

£

ABUDEFDUFIDAL

Gntarin batata 1
.:Gaterin Zaterinns_

ﬁaﬁerig ratieniaxus~ 1'_

Lethrinus - :
“cheororaynchus 24

Lcﬁhrinua

*azsgsaszaeg:_~-;‘.: 1

B

24

m

'n Abuae£euf 8p. 166
- Abudefdng dieks 18

Abudefduf lacrymatns

24

Prm, axg-ﬂteg | o
polychacte zom, small

- fishesn,

Coral hrash ,
Fis’h@s em’bs

fshrimps, nphiuroiﬁa

Gastropods,

Cyrab, ns%raco&s,,
poiynhavtes,
gastropods.

Pish rom. creb,

.

~ Plankton, copopods
- Zooplankton, .

cﬁpepwde

Mod, sized erustacean
2‘9!:1. . )

/ Gopepaﬁé )

4

cmpe‘gw&s; much algae

Algal threods &
? fich eges

. Alcvanarian-pbayps

. ﬁstrmodm foromeni-
- fera, sand grains,
- algal threcads,

T &d\‘.o/



Pamily 3A ' Species IR Numher ' v”‘Foga

' 1‘Abudeidn£-melas R 4 V_Aleyanarian galyps '

Abudofauf = TR . 5 ™ algac prodonm,
scintidlans N '-*oatraﬂﬁﬂsm'eﬂpepodﬂg

Lepidaplois ~ Crustacemns {mod.

‘ ¥is - - - 1 . sized), polychaotes,

o I gastropods, bivalves,
Thalasgema - - bivalves, chiton,

- "hebraicum : . -2 crab carapace.

© Anampsog D © . Mollusc snells,ﬁ_

n[e eayriﬁps .1 erust, vem. .
7 Copoepods, amphipods,
4 erushed gaﬁtrnpaﬁa,

- orust. rem. _

 'LABRIDAE

Crustaceans, inel,
10 spacyromid isopods,
- copepndo, crushed

~ bivaives, -ophiuroids.

" Coris nandimacula 1” 1 - S
'Y‘Gheilinus_f- . . .. Chitons, mollusc
' nalus 9 - shells crushed, .
' - cyust. rom., & little‘
- 3 : - - algae. .
 Pscudocheilinus ~ Copepods, sand, - .-

I - npexataenida R formenifera,amphipeﬂa
e ;ﬁotmorvlla yhiligginaa- 3 | Crushed eoral or -
cL .~ eoral samd - . .
SCARIDAE AScarus aerug}nosus 6 Green mush and coral
v : oY cﬁrai sand
1Soarus bipalliﬁus .1 ¢rushed coral,,a Lo
N - alpgal} threads - -
Scarus forsteri ‘ 6';"'roramnnifera,ostraeods,
" Secarus scaber f-v_ 4 Bfﬁkﬂn coral and
— o - - green mush.'

' i-oco/




-7—
family Specios Number I'odd

Scarus sordidus 20 Croon mush and broken
coral,

H

Scarus
vormiculatus ‘ 2 Coral mush -

Hipposgcaras harid 1 Coral nmush

Calotonus .
gpinidens 2

SPIIYRAENIDAE Sp?xraona
‘ chrys aenia 1 -

SIGANIDAE Si%anus
stellatus 3 Sponge, algao

GOBIIDAE Cobiodon
citrinus 2 -

..... ELEOTRIDAE Elcotrides Copopods, ostracods,
: sfrigafua a anphipods

' SCORPAENIDAE liyponzerug
aibaiensis
Scorxpaenodos - Mod.sizod crustaceans.

corallinus 10

Scorpocnokics .
parvipinnis 1 -

(%}

-

Parascorpacnodes
“hirsutus 6 Crustacoans, prawns

CARACANTHIDAE Caracanthus _
uni pinua 1 -

MONOCANTHIDAR Gxynonacanthus .
. longirostrin 1 -

Hanomanctus
bovinus . 3 -

Pervagor
malanocophalus . b Sand, algac

Ananses sand-
wichongis 1

Amanses gcopas 1 Snapped off (not
crushed) Acropora tips

Y4



Fomily ﬁpenies Numbor Food

S Aok ais

BALISTIDAE Ealiataﬂus o G?ﬂbu; eakiuniﬁs;
o undniatos 14 sond, coral fragmen%ay
o . alpgac,
HDomibalintos
ehrgrs«;;pﬁ;?fﬁ i -
Molichthys ringens Groen algal mush

Lad

OSTRACIOBONTIDAE
: 0 &traﬁis}n » :

ﬂéﬂ@ﬁiﬂﬁSTLﬂIﬂﬁ&
' Canthipaster Algal pzeces, broiten
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Algal Feede s

Invertebrat

Plankton Feeders -
R {(cont - Predatars ?cont)-'
 PEMPHERIDAE KYPIIOSIDAE ' ANTHIDAE
11 8 ©13; 3 1; 1
: GAESIGIDIDAE | ' ABUDEFDUF IDAE APOGONIDAE
3 151 532090 45 .8
-AHPEIPRI@NIDS SIGANIDAE  MULLIDAE
7; 121 1; 2 3; 20
Eleotrides - R oo
strigatus MONACANTHIDAE  PENTAPODIDAE
132 - o 53 10 | 2, 26
e aniomn Melichthys  LUTJANIDAE
.Totalr. 13’?2774 - ringens ~ (exel, L, bohar)
o131 | 33 41
 Fish Predators | ;anthz aster PLEC TORHY&CHIDAE
- SERRANIDAE . Ty o 4; 15
. 30: 45 L A . LETHRINIDAE
Ty R Tetal : 37 5 438 000 - 5, 5.
CIRRHITIDAE - - S 3 25
e 1 LABRIDAE
. E4 . ’ AT . ¢
Lutjanus bohar 11; 37
1. 15 - SCORPAENIDAE-
. - T . )
" SPHYRAENIDAE 43 22
1+ 1 ' Ballstapus undulatus-
: : ’ v \ o . 13 14
o ?9_321 13; 62 o S R - Total : 46 ; 454 -

Priacanthus cruentatus, Parapercis hexophthalma and the
two Pseudogrammids taken have been considered 1nvertebrate
predators, Gobiodon citrinus and Caraeanthus unipinna
‘have not been . included :
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PLATE 1I.

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 reached 1% miles eastward from the
reef, the slope being wery 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 sandbanks, and the Northern
facing the channel,






PLATE II,

Plan of the Mafia Area.
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PLATE III.

Profiles of the Northern & Western Transects
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FLATE IV,

Profile of thc Stmthern Trancect,
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PLATE V.

Relationship of coral cover and fish
population on the Socuthern Transect,
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- PLATE VI.

Sheltered water coral, typical of areas be-
tween Mafla Island and the mainland, or the
Zanzibar channel. A massive Porites
somaliensis block stands left, and a bed of
Porites (Synaraea) sp. in the foreground..







PLATE VII.

Acropora formosa forming tangled masses,
with Chromids keeping an eye on the
photographer,






PLATE VIII.

Chaetodon melanotus, the little golden
Abudefduf scintlllans, a Scarid with
characteristic pale caudal peduncle, and
other fishes over dead patches of stags-
horn Acropora.
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Abudefduf scintillans and

PLATE IX.

ichoere

Halichoereg
%entg;gugdggs on a mixed coral bottom h
Acropora shrubs, Ser}atopora hystrix,
Pocillopora verrucosa) in shallew and

sheltered water.






PLATE X,

Dead coral, with a large Acropora shrub,
Abudefduf scintillans and a golden Mullid.






PLATE XI.

Gaterin gaterinug, common near deep shelter.






PLATE XII,

The Boulder Tract exposed at spring low
. - tide, Co






PIATE XIII.

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






PLATE XFV,

Acropora corymbosa 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,






PLATE XV,

A typical “"Spur'", with some lithothammion
covered dead rock, Ac ora shrubs,

Acropora irregularis (lower left), and the
symmetrical Stylophora mordax (left centre

of metre rule), Callyodon scaber swims into
shelter.






PLATE XVI

"Dense heds 2f Acrcrora formeosa ond the
rlatelilke A, hyreinthus i~ chetered
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PLATE XVII

A delicate platform of Acropora spicifera
growing out from a Porites somaliensis

massive at 60 f£t, on the Southern Transect,
Zanclus sp., and Chromids swim over the

coral, (See Plate XIX), Photo J.F.C. Morgans.






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. (aff. mordax).






PLATE XIX

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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PTATE XX.

Aurcra glcbestellatta ol o

¢f eleyonaria at the rccf ¥
"Southern Transect., :
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PLATE XX1

Lithophyton growing on an eroded Porites
somaliensis block in the Western Bay. Parts

of the original massive are still growing.






" PLATE XXII-

Porites somaliensig, in part dead and with
secondary cover of alcyonarians and other
corals. Scarid tooth marks show clearly
on the living Porites. Western Bay.






PLATE XXIV

Acropora paliferg in its typical turreted
form growing with shrub-formed Acropora

.and alcyonarians on an older dead cora

block in the Western Bay. Abudefduf

gaxatilis (centre foreground) and other coral

fishes swim gbout the coral,

o
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"PLATE XXIII

A Porites sp. massive complefelyhcovered in

secondary coral growth, including A, cor bosaﬁ'
(left) sturdy "fingers" obecrites.zn.sp.affé '

“mordax)(centre left), fragile twigs of

Seriatopora trix (centre), a tangle of

irregularis (right), and alcyonarians
éCespitularia 8p.). Western Bay. )












PLATE XXVI.

Millepora tenera forming a rounded shrud

in the shelter of the northern reef edge.






 PLATE XXVII.

~ Millepora platyphylla in shallow water of
- the Western Bay, Swell -1s throwing up

sand at the foot of the coral.






PLATE XXVIII.

Epinephelus digpar, showing a striking
blotched pattern not present in death,
moving over Acropora and

Stylephor
mordax (right lower cormer) shrubs, but
staying near deep shelter, a






PLATE XXIX

Acanthurus leucosternon over the Acropora
hyacinthus, forma gytherea beds of the

northern reef edge.






PLATE XXX.

‘, A school of Chromid fishes about dense coral

growth in Western: Bay.
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PLATE XXXII.

aQ

A ‘three dimensional rep‘resentation of reef
food relationships, .
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