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ABSTRACT

A typical West Indian reef-fish fauna (45 species) was found associated with a diverse West Indian
sponge fauna (35 species) at 14 stations 48~73 m deep off French Guiana and northern Brazil between 5°
and 0° N, These records greatly narrow the supposed discontinuity in reef faunas between the Caribbean
and Brazil and indicate that endemism in the tropical marine reef fauna of northeastern Brazil is pro-
bably limited to species cceurring shallower than 50 m,
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REEF FISHES OVER SPONGE BOTTOMS OFF THE MOUTH OF THE AMAZON RIVER

Bruce B. Collette and Klaus Riitzler

Introduction

The distribution of reef fish communitlies
tn the tropical western Atlantic has been con-
sidered To be disjunct (1-3}, ITke that of reef-
bullding corals (4), with a 2700 km gap between
+he mouths of +he Orincco River in Venezuela and
the Amazon In Brazll. The large volume of slit-
laden fresh water coming from the Orinoco, Pard,
and Amazon rivershas been considered as forming
a barrier to the continuous distribution of
corals and coral-~reef flshes, Isolating popula-
tions north and south of +he barrier, thereby
leading to speclation (2, 3). Theraefore, 1t is
of great zoogeographic Interest to report that
populations of typlcal West Indlan reef flshes
are present over sponges on hard bottoms with
oceanlec salinity from Cayenne, French Guiana,
south to the squator.

Methods and Materials

Collections were made with a 40-foot flat
shrimp trawl fished on the bottom at 57 of a
planned 68 stations within the 40-80 m depth
range from approximately 5°N fo 0° on crulse 58
of the National Oceancgraphic and Atmospheric
Adminlstration R/V Oregon [l in May 1975, A
typlcal reef fish fauna was found at 14 of these
57 stations (Fig. 1). This fauna was probably
also present at 1t additfonal statlons at ths
southern end of the survey area but these sta-
tions could not be sampled due o the very rough
bottom., Temparature proflles were made with
bathythermograph probes and surface and bottom
water samples were collectad for salintty analy-
sis at the beginning and end of each trawl!
Surface and bottom salinities and temperatures
for the 14 reef fish statlons are summarized In
Table 1, Detailed station data Is available
from the National Marine Flisheries Service,
Pascagoula, Mississippt.

Fishes were sorted and ldentlfied in the
fteld by the flrst author. Representative spec-
Imens were sent to speclalists on the Iist of
the Smithsonian Oceanographlc Sorting Center to
verify identifications. A diverse sponge fauna
was present at 12 of these 14 stations, with an
estimated 800 kg taken at sta. 17702 and 200 kg
at sta. i7721. Two large samples of sponges and
one smal! sample were frozen In the fleld and
subsequentty Identlfied by the second author.
Voucher specimens of flshes, sponges, and some
other Inverfebrates have been dsposited in the
Natlonal Museum of Natural History.
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Results

The most common specles of reef-flshes taken
at the 14 reef flsh statlons are listed in Table
2. Reef fishes that were taken at only a few
staTlons Include the followlng species (number of
stations tn parentheses): Gymothorax vieinus
{1); Aulostomus maculatus (2); Apogon pseudomacu-
latus (2); Cephalopholis fulve (2}; Diplectrum
bivittatum (1); Epinephelus morio (3); Paranthias
furoifer {1); Serranus phoebe (2); Pristipomoides
aquilingris (3); Ooyurus chryswrus (1); Haemulon
boschmae (2); H. plumieri (1); H, steindachneri
(1); Mulloidichthys martintous (1}; Equetus
lanceolatus (1)} Aolacanthus ciliaris (2);
Chromis multilineata (1}; Eupomacentrus sp. (1);
Bothus Tunatus (13; B, ccellatus (3); Alutera
monpceros (2)} Cantherhines pullus (1); Stephan-
olepts hispidus (1); Chilomyoterus antennatus
(2); C. entiliarum (1); C. atinga (1}. A number
of additional species of flishes, benthic and mid-
watar specles not particularly associated with
reefs, was also collected but are omlfted as not
relevant fo this paper.

Thirty-five species of sponges from 20 fam-

. iltes were ldentlfied from the three stations

(Table 3). A 3-cm pebble attached to the bass
of one sponge {(sta. 17718) proved to be well
cemented quartz-rich (224) calcarenite, confain-
ing many mollusk shell fragments and encrusted
by a coralline alga, by a bryozoan and by several
specimens of Homotrema sp. (Foraminifera). Other
representatives of the benthic population (sta.
17702 and 17698) preserved were one species each
of Hydroldea, Zoantharla, Octocorallla (Telesto
sp.), Two species of Bryozoa, one species of
Ophlurcidea {(basket star) and four speciss of
Ascidiacea.

Surface salinities ranged from 25.1% 00 at
sta, 17720 4o 35.7%/00 at sta. 17716 except for
the norfhernmest two of the 14 reef flsh stations
(17638, 17640} which had water of much lower sa-
finity, 17.0 and 22.3% 00, Bottom sallinitles
showed much less varlation, 34,5-36.49/00, and
were not Influenced by freshwater drainage from
the Amazon. Thus, no inhibitory effect of fresh-
water was noted at the bottom where the sponges
and reesf fishes were found,
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fig. 1. DIstribution of coral reef fishes (shaded area) In the troplical western Atlantic (based
on 1, 2). Llarge dots Indicate the 14 stations with sponges and reef fishes collected on R/V Oregon 1l

Cruise 58; open clrcles indicate the stations without
Discussion

Hermatyplic representatives of milleporid and
scleractinlan corals generate massaive |lmesfone
bul d-ups In many tropical coastal reglens.

Thelr flourishing depends on a narrow spectrum
of sultable environmental conditions which are
equal |y advantageous to a great -variety of ban-
thic algae, Invertebrates and fishes. Together
they form a complex community That can only sur-
vive because the coral skeletons provide a highly
structured habitat with ample solid substrates
and hiding places. Similar configurations with
comparable, although less diverse, associated
flora and fauna are also known as "reefs." They
can be created by sessile organisms (coralline
algae, gorgonlans, polychaste worms, vermetid
mellusks, bryozoans), by eroded rock, by boulder
fields and even by man's activlity (breskwaters,
artifictal reefs composed of automoblles, tires,
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a reet fish fauna.

or concrete blocks). Reef flshes are known to
assocliate with many kinds of substrates that
provide hiding places (5), as long as their other
ecological requlirements are met.

Spongas, together with certain algae and
gorgonlans, are among the dominant organisms of
Atiantic coral reef communitlies. They galn con-
siderable quantitative Importance below the depth
of 30 m where the abundance of resf corals begins
to decline due to reduced ilght conditions, Many
coral resf sponges are ramose or are shaped llke
tubas or vases and glve shalter to many species
of resef flshes (6).

LIttle evidence has been avallable previous-
ly that "stepping stones" In the form of habitats
suitable for reef flshes exlist between the West
Indies and Brazil. Freshwater outflow, fine sed-
iments and a strong northwesterly current 1h the



Table 1.

Depth (m), temperaturs (9C), and saiinity (9/c0), for 14 reef fish staflons of the

Oragon 11 off the coast of French Guiana and northern Brazll,

o o ne] [eo] o
o s o 5 R
= = = = =
depth 71 73 13 62 64
surface salinfty 17.0 22,3 30.3 29.7 32.8
bottom salinity 3.2 36.3 36.4 35.6 36.1
surface temp. 27.8 28.3 27.8 27.8 28.3
bottom temp. 26,1  26.t 24.5 27.8 27.8
reaf fish spp. 14 6 10 16 13
Yotal fish spp. 31 9 24 27 17
sponges present? flre ? yes yes 800
sponge kg
(no. spp.} - - - 14 22
coastal zone of the Guianas make thes Orincco-
Amazon area an effective barrler for the dis-
persal of West Indian reef corals. Ten of 18

hermatyolc specles (56%) known from Brazil are
endemics (7). In comparison, only 5 of 17 spe-
cles of gorgontans (30%) are exclusively Brazil-
jan (8), Similar estimates for sponges are more
di fficult because of dublous tdentlfications [n
the older literature and the scarclty of rellably
ldentified collectlions from the West Indlan and
other regions. Hechtel (9), in a detafled zoo-
geographical .analysis, estimated that 64 of 156
Brazlllan sponge specles (42%) are endemics. Our
present sponge material Is lncompletely identi-
fied because some species are elther new or re-
quire more study and comparison with Types.

Names and diagnoses of 16 new specles |isted by
Hechtel (9) are not vet available. OF our fden-
tified species, all but one are of West Indlan
origin {(Homoeodictya grandis has hitherto only
been known from South Africal. On the gensric

Table 2,
northern Brazil.

17638
17640
17678

Gymmothorar ocellatus
Holoeentrus ascensionis
Myripristis jacobus
Servanus atrobranchius
Priaecanthus arenqtus
Lutjanus purpureus
Lutjanus synagris
Rhomboplites aurorubens
Haemulon aurolineatum
Pseudupeneus maculatus
Chaetodon ccellatus
Chaetoden sedentarius
Pomaeanthus paru
Pomacarthug arcuatus
Aeanthurus chirurgus
Spartsoma chrysopterwn
Balistes vetula
Aeanthostracion polygonius
Acanthogtracion quadricornis
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17702

[«)3
1 — 1 Wl

8 = 2 = 2 o g g
~ E B & E E B E
59 48 53 68 69 66 64 55
33,2 32.2 35.7 34.3 33.8 25.6 25.1 29.4
34.9 34,5 35.7 35.9 36.1 36.0 36.1 35.9
27.8 27.8 28.3 27.8 2B.9 29.4 28.3 28.3
27.8 27.8 28,3 27.2 27.8 27.8 26.% 27.8
8 9 14 20 9 10 8 6

8 10 14 25 ) 11 10 6
yes yes vyes yes yes yes vyes 200
kg

- - - - 6 - - -

lavel, the other species all have strong West
Indtan affinities.

Bayer (8) recorded 7 species of gorgenians
from waters off the Guianas, all with West Indian
distribution. Otimann (10) mentioned the accur-
rence of several benthlc organisms (bryozoans,
sponges, echlnoderms and octacorals) from more
than 100 km off the mouth of the Amazon. None
of these, however, were [dentifled.

From presentiy avaifable data, 11 appears
that taxonomic probiems, lack of scologlcal in-
formation and insufficlent sampling are the maln
causes for conflicting zoogeographical concepts.
Light, water movement and avatlablllty of soiid
substrates are the maJor factors governing the
depth distribution of sasslile organfsms, llke
sponges, corals and gorgonians. Most sponges,
1fke gorgonians, are less [l1ght dependent than
hermatyplc corals. 1n shallow water, large

Common reef flshes taksn at 14 Oregon 11 stations off the coast of French Gulana and
Numbers indicate number of speclmens taken at station.
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3 - - 16 10 - - - =
- - - - 1 - - - -
- 1 3 1 2 - 8 -

5 - - - 8 - = = =
- - - - 4 - 1 - -
- - - - 8 - 9 - -
- - - 7 187 1 10 - -
2 1 - - 7 - 1 - -
- - - - - - 2 1 -
5 - - -« 10 - - - =
- 3 7 5 3 - 2 1 =
-~ - 1 1 - - - - -
- - 2 -« 3 - - 1 4
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- 3 8 19 8 2 2 2 2
- - 2 5 1t 1 - 5 4
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Table 3,

Sponges (Demospongea) from three Oregon 1| stations off the coast of northern Brazll

(number of statlions shown; asterisk Indlcates new record for Brazll),

Order Dictyoceratida
Spongl i dae
Ireinia strobiling (Lamarck)-2
Verongi idae
Faseiospongia sp., ¢f. turgida (Lamarck)-1
Verongia cauliformis (Carter)-2
Verongia fistularis (Pallas) f. fletularis-1
Verongia fistularis (Pallas) f. fulva-1
Pzeudoceratina ervassa (Hyatt)-1
Order Haplosclerida
Hallclonidas
Haliclona sp.-1
Xestospongta muta {(Schmidt)-1
Xestospongta sp.~1
Callyspongl idae
Callyspongia pergamentacea (Ridley)-1
Callyspongta villosa (Pallas)-]
Order Poscllosclerida
Adoci 1dae
Petrosta sp.-1
Agelasidae
Agelas olathrodes (Schmidt)-]
Esperiopsidae
Homogodicotya grandis Rldley & Dendy-2¥
Coelogphaeridae
Coelosphaera biclavata (Priest)-1*
Inflatella bartschi Laubenfels-1%
Inflatella sp.~1*
Mycalldae
Echinostylinog (1) wnguiferus Laubenfels-2
Mycale sp.-1 ’
Myxitlidae

sponges are more affected by wave action becauss
they are readlly dislodged. All three groups
need solid substrates to attach themselves. Many
sponges may have an advantage because they can
anchor on coarse sand substrates as long as there
are only steady currents (boundary layer effect)
and no oscillating water movement (below the
reach of waves}. Some can stabllize their sub-
strate by rooting, others by attaching +o, and
thus connectling many small pleces of shell or
rubble (113.

Ottmann (10) Indlcated that a belt of shelly
sand arches around the fluvlatile quartz sands
and ctay-rich sediments beyond 100 km from Marajo
Island In the mouth of the Amazen, at a depth of
30-100 m. The majority of our stations extend
from about this locatlon fo the edge of the con-
tinental shelf and range from 48 fo 73 m In
depth. Dus to the nature of the sampling gear
used we do not have much Information on substrate
cenditlons but, from +he behavior of the trawl
and from fathometer readlngs, we conclude that
hard bottoms are abundant in thls reglon.

Conclusions
The composition, diversity and biomass of

benthic fauna obtalned on Oregon crulse 58 show
that excellent conditions for the survival of a
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Totrochota sp.-1
Ctathrlidas
cf. Clathria sp.-1
Order Hallchondrida
HalIchendrildae
genus and species unident!fied-1
Order Axinellida
Axinellidas
Pertssinella sp., cf. madetrensis Topsent-2
Pseudazinella lunaecharta (Ridley & Dendy)-:
cf.. Teichaxzinella sp.-2
Thrinacophora funiformie Ridley & Dendy-2
Raspallfldae
Fohinodiotywm sp.-1
Raspatlia sp.-1
Euryponldae
cf. Eurypon sp,-1
Order Hadromerlda
Chondrost idae
Chondrilla nucula Schmidt-1
Order Chorlstida
Geodi Fdae
Geodia neptuni (Sollas)=1
Stellattidase
cf. Stelletiq sp.-2
_Penares sp., cfi 8. mastoidea Schmidf-t
Order Splrophorida
Tetilitdae
Cinachyra kuekenthali Uliczka-2
Order Homosclerophorida
Plakinldae
Plakortis halichondrioides (Wlisor)-1

West Indlan reef fauna exist on the contlnental
shelf off the Gulanas and the Amazon. A very
simtlar reef flsh fauna has been reported over
sponge and dead coral bottom at 55-73 m off
Guyana (12), Addit+lional sampling is |lkely to
produce more evidence for zoogeographlcal "step-
ping stones" between the West indies and Brazll.
Cotlacting with scuba and ichthyocides will
doubtless increase the number of small| species
of reef fishes known from these stepping stones,
More and better ldentifled collections should
show that the fresh silt-laden water of the Ama-
zon and Orinoco acts as a filter barrier to Inter-
rupt gene flow betwesn populations of spacles
directly asséclated with corals or occurring In
reef habltats shallowser than 50 m. Endemism In
the tropical marine fauna of Brazll Is probably
confined to specles with a bathymetric distribu-
tion IImit of approximately 50 m.
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