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: primary production. A detailed
JOPSHI9 -+ - view of the work done at sea is
16°S given in the annex table.

Because of time shortage, the two
outermost stations of the two
17°g northern transets were skipped.
The last seven stations were
worked up in a discontinous se-
quence.
18°8: .Gn May 7, an additional station
was done to calibrate the CTD.
During the cruise, a sonde of the
ZMT (ME-Ecosonde) was used to
registrate the profiles. A second
CTD-memory-sonde (Seabird)
from IOUSP was aboard, but not
20°g Used regularly. For comparison of
the sondes and because the
IOUSP-sonde was calibrated be-
fore the cruise in the laboratory in
21°s Sao Paulo, both sondes were
lanced simuitanously for 30 min.
to calibrate CTD-profiles of the

19°S

ZMT-sonde.
22°S
The ship finished its station work
T & . X . " on May 6, at 18.00 hours and
41 °w 40 °W 39 °W 38 °W 37 °W 36 °W headed towards the port of Vitéria,

Fig. 1: Station plan of JOPS-I-9.
where the cruise leg JOPS-11-8 ended in the morning of May 8, 1995.

Physical Oceanography
A. Talaska (IOUSP), J. Fontainha (observer)

To describe the hydrographical situation in the investigation area, at 56 of the 58 stations CTD pro-
files were obtained using a ME-CTD (Stat. 35 and 62 failed). They were realized from surface to near
bottom or for the top 450 m layer (limit of cable length). Data will be used to infer the distribution of
various water masses and to compute the geostrophic circulation.

Marine chemistry
S. Moreira (IOUSP), M. Pompeu (IOUSP)

~ Water samples were collected by means of Niskin bottles in 26 stations, distributed in 6 profiles per-
pendicular to the coast. In the continental shelf the samples were taken at three or four depths (ac-
cording to the topography ) and in the oceanic region at eight depths ( 0, 25, 50, 75, 100, 125, 150,
250). A total of 205 samples were frozen for posterior analysis of nitrite, nitrate, amonium, phosphate
and silicate at the Depart. of Biological Oceanography of the Instituto Oceanogréfico da USP.

Phytoplankton
S. Moreira (IOUSP)

To the studies of Phytoplankton 40 liters of sea water were collected in two differents dephts (sub-
surface, euphotic layer, and deep euphétic layer ). The samples were concentrated to 250 ml over
Nuclepore filters (142 mm diameter) of 1m for the analysis of pico -, nano- and microphytoplankton.
A total of 32 samples were collected. Quantitative measurements of phytoplankton will be done by

136



epifluorescence microscopy and inverted microscopy and qualitative measurements will be made by
electron scanning microscopy.

Chlorophyll-a and Primary production
S. Moreira (IOUSP), M. Pompeu (IOUSP)

For chlorophyll-a analysis, water samples were taken at the same depth as for nutrients. The
samples were filtered, and the filters were frozen for later analysis at the Depart. of Biological
Oceanography.

The primary production was studied by in situ-simulated incubation with c'. The samples have
been incubated on bord at different light intensities : 100, 75, 50, 25, 10 and 1 % of the surface light
intensity. To characterize the light conditions in the water, the Secchi-disk has been deployed at the
stations during day.

Zooplankton

Microzooplankton
M. Pompeu (IOUSP)

For the studies of microzooplankton, 20 liters of water were collected with Niskin bottles at two
different depths, depending on the light intensity. The samples were concentrated to 150 ml by rever-
sal filtration (20 pm mesh ). A total of 32 samples was collected and conserved in formaldehyd
solution of 1 % concentration.

Crustacean plankton
H. Rodenburg (ZMT), S. Kadler (ZMT)

For the analysis of the crustacean larvae distribution, samples were collected with Bongo and Multi-
net. At each station, one integrating Bongo haul was made down to 200 m or to 5m above the sea
bottom. Mesh size used was 300 pm. In total 58 samples could be taken, one had to be discarded
because of no propper conservation.

To analyze the vertical distribution of the plancton, a multinet with four nets was used and towed ver-
tically in 4 depth layers: 200 to 150 m, 150 to 100 m, 100 to 50 m, and 50 m to surface. Mesh size
used was 200 um. The Multinet was used on stations deeper than 100 m. In total 23 hauls could be
carried out.

The samples were conserved immediately after the catch in 4% formalin and will be analysed for
species composition and abundance in the laboratory in ZMT. First rough results are expected to get
until June 1996. Final results will be presented on a bilateral workshop on the results of JOPS-II in
1996 or 1997.

Fish larvae
A. Chatwin (IOUSP), W. Ekau (ZMT), S. Kadler (ZMT), Y. Matsuura (IOUSP)

For fish larvae studies, three Bongo net samples were collected at each station. A total of 58 stations
could be sampled. Double oblique hauls were made from surface down to 200 m depth or to 5 m
above the sea bottom at shallow stations.

For analysis of the distribution of fish larvae, a 300pm and a 500um sample was collected. The sam-
ples were conserved immediately after the catch in 4% formalin and will be analysed for species
composition and abundance in the laboratories of the Instituto Oceanografico da Universidade de
Sao Paulo (300um mesh sample) and in the Center for Tropical Marine Ecology in Bremen (500um
mesh sample). First rough results are expected to get until June 1996. Final results will be presented
on a bilateral workshop on the results of JOPS-II in 1996 or 1997.

Another 500pum mesh sample was preserved in neutralized ethyyl alcohol for age studies.The sam-
ples will be analysed at the Instituto Oceanografico da Universidade de Sao Paulo.
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Tab. 1: Station plan during JOPS II-9 with positions, time and gear used

Station work water sampling for
2 agt C‘) T ‘___ ]l 0 [T
Date Time Position| Lat. Long e B 8 §_ ZLI|E 8 S x £ £
O |lgsRoZz|aa|] 2>
25.4.1995 14:30 20° 458 33°65W X |Experimental station, no sampl{ X
25.4.1995 22:05 62 21°30S 40° 30 W X X
26.4.1995 01:51 61 21°30S 40° 00W X X
26.4.1995 06:13 60 21°30S 39°30W X X X X X
26.4.1995 11:48 59 21° 308 39°00W X X
2641895 16:.05 58 21°308 38° 30 W X X X
26.4.1995 20:43 57 21°00S 38°30W X X X X X
27.41995 02:19 56 21°00S 39°00W X X X
27.41995 07:34 55 21°00S 39°30W X X X X X
2741995 12:49 54 21°00S 40° 00W X X X
2741995 17:36 53 21°00S 40° 30W X X X X
2741995 22:23 52 20°30S 40° 00 W X X X
28.4.1995 01:54 51 20° 308 39°30W X X
28.4.1995  06:05 50 20°30S 39°00W X X X X X
28.4.1995 10:55 49 20° 308 38°30W X X
28.41995 15:18 48 20°30S 38° 00W X X X
28.4.1995 19:23 47 20°00S 38°00W X X X X X
29.4.1995 00:43 46 20°00S 38°30W X X X
29.4.1995 06:00 45 20°00S 39° 00W X X X X X
29.4.1995 11:09 44 20°00S 39°30W X X X
29.4.1995 15:26 43 20°00S 40° 00W X X X X
29.4.1995  21:08 42 19°308S 39°30W X X
30.4.1995  00:54 41 19°308S 39°00W X X
30.4.1995  04:36 40 19° 308 38°30W X X X
30.4.1995 08:15 39 19° 308 38°00W X X X X
30.4.1995 12:16 38 19° 308 37°30W X X X
30.4.1995 17:26 37 19°00S 37°30W X X X X X
30.4.1995 22:58 36 19°00S 38°00W X X X
151995  02:39 35 19° 008 38°30W X X X X X
1.5.1995  07:06 34 19°00S 39° 00W X X X
1.5.1995 10:54 33 19°00S 39°30W X X X X
1.5.1995  14:48 32 18°30S 39° 15W X X
1.5.1995 18:15 31 18°30S 38°45W X X
1.5.1995  21:50 30 18° 308 38°15W X X
2.5.1995 01:18 29 18°30S 37°45W X X
2.5.1995 06:16 28 18°30S 37°15W X X X X
251995  11:06 27 18°30S 36°45W X X
251995  16:25 26 18°00S 36°30W X X X X
251995 2151 25 18° 00 S 37°00W X X X
3.5.1995 02:32 24 18°00S 37°30W X X X X
3.5.1995 06:53 23 18° 00 S 38° 00W X X X
3.5.1995 10:49 22 18°00S 38°30W X X X X
3.5.1995 15:04 21 17° 308 38°30W X X
3.5.1995  18:30 20 17°30S 38° 00W X X
3.5.1995 22:54 19 17° 308 37°30W X X
4.5.1995 03:40 18 17°30S 37°00W X X
4.5.1995 08:08 17 17°30S 36°30W X X X X
4.5.1995 12:57 16 17°00S 36°30W X X X X
4.5.1995 19:09 15 17°00S 37° 00W X X X
5.5.1995 00:03 14 17°00S 37°30W X X X X
5.5.1995 04:26 8 16°30S 37°30W X X
5.5.1995 09:47 3 16° 00 S 37°30W X X X X
5.5.1995 14:51 2 16°00S | 38°00W X X X
551995 18:36 1 16° 00 S 38° 30 W X X X X
5.5.1995 22:18 10 16°30S 38°30W X X
6.5.1995 02:52 9 16° 30 S 38° 00 W X X
6.5.1995 07:45 13 17°00S 38°00W X X X X
6.5.1995  12:14 12 17°00S 38°30W X X
6.5.1995 17:09 1 16° 428 38° S6W X X
7.5.1995  06:00 17° 578 38° 46 W ||CTD-calibration
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First results

Diversity and distribution of macrozooplankton in the eastern continental shelf waters off
East Brazil.

W. Ekau (ZMT), Y. Matsuura (IOUSP), S. Torbohm-Albrecht (ZMT)

General objectives

Flowing to southward direction, the Brazil Current (BC) encounters the physical barrier of the
Abrolhos Bank at about 18°S. Consequently the flow pattern is influenced by this shallow bank,
resulting a formation of vortex, meander and upwelling movements of different water masses. The
biodiversity of the demersal fish fauna is sustained by this specific oceanographic configuration,
which guarantee a recruitment of larval fish in this area. It is well known that for example the
migrating tunas have their spawning area in the Abrolhos region.

To understand the mechanisms of recruitment and fertility of the area, the mesoscale oceanographic
structure, primary production, fine scale vertical distributions of nutrients, phyto and zooplankton, and
ichthyoplankton was investigated over the entire extension of the continental shelf of the Abrolhos
region.

Hydrography

Objectives y K

The Abrolhos Bank is a large | YOPS™® ' mumion

extension of the continental shelf
(100 nm offshore), which serves Porto Seguro
as a physical barrier to the
southward flow of the Brazil Cur-
rent (BC). Because of this [
topographical  impediment, a
peculiar oceanographic structure
is formed in this region, such as
vortices behind the sea
mountains, or upwelling
movement in front of them.

- 16°S

4 17°S

Caravelas
()
-4 18°S

The hydrographic situation was | 4 19°s
analysed to describe the abiotic
environment of the plankton com-
munities. In addition the data will
serve for describing the current
patterns and calculate geostrophic
currents and transport of water
masses in the area, and contribute
to the knowledge of the large
scale BC system.

-4 20°S

T

Vitéria

°s
5 21

2%0c 25C  27°C 4 22°s

Methods
Cabode
ISao Tomé: @«\

To describe the hydrographical sit-

uation in the investigation area, at | N 1 Temperatureyy sudace \ L
56 of the 58 stations CTD profiles 41 °w 40 °W 39°W 38 °W 37°W 36 °W
were obtained using a ME-CTD gy 1: Temperature in 5 m depth.

(stat. 35 and 62 failed). They were

realized from surface to near

bottom or for the top 450 m layer (cable length). Data will be used to infer the distribution of various
water masses and to compute the geostrophic circulation.
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Results

T JOPS-II-9
The temperature distribution at the | Belmon

surface (5m water depth) is de-
scribed in fig. 1. The area of the
Abrolhos bank is influenced by the
warm waters of the Brazil current |
(BC). Water masses with tempera-
tures of 28 to 29°C are found in
the northern area. The temperatu-
res decrease slightly in the east
and southeast down to 27.5 and |
27°C. Cold water, originating from |
the nearshore northward flowing
Malvinas current (MC), surrounds
Cabo de Sao Tomé and follows
the coast up to Vitéria. A mixing
of these water masses occurs on
the broad shelf area around and
south of Abrolhos Arquipelago, Vitéria
where water masses from the Bra-
zil current stop those from the MC
and force them to turn to the
south. This results in a gyre south
of the bank between 20 and 21°S,
38 and 40°W.

-4 16°S

Porto Segurp_

Jres
J Jises
J19°s
d20°s
21

/ J22°s
Temperature in 50 m depth shows [Gaoce 5%

a similar distribution (fig. 2). A dif- [SeTomggs e om . )
fer«;mcedis thatt the warm (;26.5"(;) e 20 °W 39 °W 38 W 37 W 36 °W
waters do not appear on the conti- _ .

nental shelf with water depths be- /9 2 Temperature in 50 m depth.

neath 100 m. It can be seen clear-

ly, that colder water of less than 25 °C, originating from the southwesterly incoming MC-offshoot,
flows over the shelf and dominates the deeper water layers. These waters occupy nearly the whole
area of shelf less than 100 m deep.

Upwelling events have been observed, but they were very weak and are not visible in the preliminary
charts in figs. 1 and 2. Further detailed analysis of the data will be done by a working group at the
Oceanographic Institute of the Sao Paulo University.

Zooplankton
Objectives

The aim of the project was to study the zooplankton community and its relation to the hydrographical
situation. From the general position and direction of the currents and watermasses it is known, that,
caused by topographical barrier of the Abrolhos Trinidade ridge, a number of vortices occurs, which
leads to a more complicated pattern of water masses in the investigation area. In the south, the offs-
hoot of the MC influences the situation with colder waters.

The sampling methods and strategies had been designed to describe the pattern of the geographical
distribution and the taxonomical composition_of the zooplankton community. Furthermore it is the aim
to relate composition and distribution pattern to water masses to get an information on secondary
production in the area.

Tropical and subtropical plankton communities meet in this area. An important feature in the analysis
of the data will be the location and kind of this faunal border, whether it is relatively straight and
abrupt or meandering and smooth.
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Vertically stratified samples were collected to describe the vertical distribution and to look for vertical
migration of relevant taxa.

The results will be used to support the investigations on the importance of this area as a retention
area for plankton organisms, productivity and as feeding area of fish stocks.

Methods

For the analysis of the crustacean larvae distribution, samples were collected with Bongo and multi-
net. At each station, one integrating Bongo haul was made down to 200 m or to 5m above the sea
bottom. Mesh size used was 300 pm. In total 58 samples could be taken, one had to be discarded
because of no proper conservation.

To analyse the vertical distribution of the plankton, a multinet with four nets was used and towed ver-
tically in 4 depth layers: 200 to 150 m, 150 to 100 m, 100 to 50 m, and 50 m to surface. Mesh size
used was 200 pm. The multinet was used on stations deeper than 100 m. In total 23 hauls could be
carried out.

The samples were conserved im- [T T T T
mediately after the catch in 4%
formalin. In the laboratory total bi- |
omass of the catches was estimat-
ed as wet weight in mg*m. Taxo- Porto Seguro
nomic classification up to now was ;
done to class level. Bongo and | p 28°C j 17°8
multinet samples from five sta- = \
tions, two from the southwest, one
from the shelf plateau and two
from the north, could be analysed
up to now. Results are presented
in the following.

Bongo net catches

- - \
JOPS-1I-9 Belmontd rea i 300 ym

-4 16°S

Caravelas

-4 18°S

Results L J 19°s

Total biomass in the Bongo-cat-
ches (300um) varied between 33
and 469 mg’m‘a. Distribution of
biomass follows the isotherms
very clearly. High biomass values
(>200 mg*m) are found in areas,
where temperature in 50 m water |
depth does not exceed 25.5°C. If
water temperature is increasing,
as it is found at the southeast and
northeast stations, total biomass Pl () B g
stays between 33 and 140 mg*m’ [Cabo de

5. Highest biomass values were [2eTomégee ey som N
found in the southwest within the 44 oy 20°W 39 W 38 ‘W 37 W 36 °W
direct influence of the MC, and on

the Abrolhos shelf plateau, special- Fig. 3: Zooplankton biomass in 300 um Bongo catches in mg*m™
ly on the outer side, where tempe-

rature is lowest (< 24°C). High biomass values in the north at stations 11 and 21 may be induced by
terrigeneous input of nutrients, which come from small mangrove bordered rivers between Belmonte
and Caravelas.

-4 20°S
Vitéria

s

- s 400 mg + m3 #2“’5
@ 20
@
@
;

100 4 22°s
50

3

The following five stations had been analysed in more detail: Stations 18 and 19 from the north east-
erly edge of the Abrolhos plateau, station 40 from the southern edge and the most southwesterly sta-
tions 61 and 62.
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Tab. 1: Plankton composition on 5 selected stations; n per 100 m3

Station 18 19 40 61 62 z
water depth 3700 2900 78 1280 24
Foraminifera 110,7 177 143,2 0,0 43115 4.583,1
Hydrozoa 326,3 490,4 612,1 217,4 74737 9.119,9
Copepoda calanoid 5.143,0 87953 9.507,2 26.589,7 87.954,7| 137.989,9
cyclopoid 528,3 478,8 362,7 36033 7.9332( 129063
harpacticoid 0,0 3,6 8,4 6,8 54 242
calligiform 9,7 18,3 34,6 178,6 20,2 261,4
Nauplii 0,0 585,2 0,0 0,0 0,0 585,2
Copepoda total 5.681,0 9.881,2 99129 303784 959135| 151.767,0
Ostracoda 419,5 336,9 124,1 4349 452,7 1.768,1
Stomatopoda 12,6 1,1 26,2 73 18,9 66,1
Euphausiacea 2253 434,4 205,2 248,5 00| . 1.1134
Decapoda 210,0 64,8 832,8 431,7 1.994,1 3.533,4
Mysidacea 0,7 0,3 0,0 0,0 1.552,1 1.553,1
Isopoda 0,0 0,0 0,0 Q0,0 1,3 1.3
Amphipoda 4,4 13,3 34,6 0,0 2.000,8 2.053,1
Bryozoa 0,0 3,3 0,0 0,0 0,0 33
Chaetognatha 186,5 390,1 1.336,4 1.6153 5.633,3 9.161,6
Echinodermata 0,0 39,9 0,0 0,0 237,1 277,0
Asterioridae 10,2 0,0 2,4 683,4 0,0 696,0
Thaliacea 24,3 4433 26357 6057 2.026,4 5.735,4
Appendicularia 21,5 3015 24818 10872 4.139,0 8.631,0
Pisces 40,5 71,8 223,1 152,4 105,1 592,9
Mollusca 173,6 61,0 547,7 959,8 4716 22137
Polychaeta 7.8 18,3 23,9 0,0 409,6 459,6
Cladocera 155 0,0 0,0 6.709,5 40.3557 47.080,7
Total 8.070,4 12.569,3 19.142,1 43.531,5 167.096,4

Abundance and composition of the zooplankton varied strongly at the different stations. In total 8,000
to 167,000 organisms were found per 100m?® filtered volume. The plankton was sorted into 24 major
taxonomic groups (Tab.1). Highest numbers of organisms were found at station 62, a shallow shelf
station, followed by the offshore station 61. Significantly the lowest total abundance occurred in the
north with 8,000 and 12,600 ind./100m® , increasing slightly at the shelf station #40 (19,000
ind./100m?3).

Copepods were dominating at all five stations, abundance varied, however. Less copepods were
found at the two shallow stations #40 and #62 (52.7 and 57.4%). The other stations showed percent-
ages around 70% with a maximum at station 19 (78.6%), indicating oceanic influence from the BC
water masses.

Other abundant groups were Appendicularia, Thaliacea, Hydrozoa, Foraminifera, Decapoda, Chae-
tognatha and Cladocera. All these groups were highly abundant at the shallow station #62. In addi-
tion at this station large numbers of Amphipoda and Mysidacea were found, indicating the influence
of the bottom and demonstrating, that the gear reached the near bottom water layer. The most impor-
tant group aside the copepods were the Cladocera, which represent more than 50% of the non-co-
pepod fauna at the southern stations. Euphausiaceae, living in offshore waters, are found only at sta-
tions #61, not at #62.

A taxonomic composition similar to that at station 61 is found at station 40, except Cladocera, Foram-
inifera and Thaliacea. Total abundance of plankton is half of that at station 61, but the major groups
are the same: Decapoda, Chaetognatha, Appendicularia and Mollusca.

Summing up these first results from zooplankton composition, three or four major areas may be de-
fined coinciding with the hydrographic regime. A set of stations in the northeast, east and southeast,
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where plankton is influenced by
Fig. 4: Composition of the warm and oligotrophic BC
the non-copepod zoo-  water masses. A second set of
planktonfraktion at five  stations in the southwest, within
selected stations: 18, he 25°C-isotherm, dominated by
16, 40, 61 and 62 the colder and more nutrient rich
water masses of the MC outflow.
A third group of stations in the
centre of the area, on the top of

40 the Abrolhos shelf, which repre-
K Foraminitera  [[X] Cumacea [ Thatiacea sents a mixing area between the

: e Bioas D | coodmpe i 66 S
i3 ; = = Bw:z o‘; W‘u; community”. It has to be proved,
33  a3ses s B C BR roy how far and strong the influence
H RS Dapoi ¢ chinsdermaial BB sdosars or range of MC-waters are at the
X X% [*q Mysidacea Asterioridae stations in this area. A fourth
LS community may come up at

nearshore stations like #11,
which may be influenced by riverborn waters, rich in nu-
D trients and other organic and inorganic material from ad-
333 jacent mangrove areas.

62

S ot
9823

\\\\\\ Further analysis will concentrate on selected taxonomic
Y% groups to describe their distribution in correlation to the
water masses and elucidate the processes of transport
and mixture between the two dominant water masses in
the area.
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&
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Ichthyoplankton
Objectives

The continental shelf of the Abrolhos region is covered by the nutrient deficient tropical waters (Brazil
current) and the thermocline is formed below 150 m depth. Thus, the nutrient input in the euphotic
zone is limited at some localized areas of upwelling, vortex or continental river outflow.

In spite of the oligotrophic environment, the area is characterized by the rich demersal fish fauna
which sustains a commercial fishery by hook and line.

The project proposed here has the objective to investigate the influence of this peculiar
oceanographic configuration on the distribution and abundance of the fish larvae and recruitment
mechanism of the demersal and pelagic fish.

Methods

For the analysis of the fish larvae distribution, samples were collected with Bongonet. At each sta-
tion, one integrating Bongo haul was mrade down to 200 m or to 5m above the sea bottom. Mesh size
used was 300 and 500 um. In total 58 samples could be taken.

The samples were conserved immediately after the catch in 4% formalin. In the laboratory total bio-
mass of the catches was estimated as wet weight in mg‘m"". Taxonomic classification up to now was
done to family level. Results are presented in the following.

Results

Total biomass in the Bongonet catches (500um) varied between 20 and 844 mg*m3. Corresponding
to the biomass distribution in the 300 um-net (fig. 3), distribution of biomass in the 500um-net follows
the isotherms very clearly as well. High biomass values (>200 mg’m‘a) are found near the coast in
areas, where temperature in 50m water depth does not exceed 25.5°C, this is at stations 11, 21, 22,
35, 36, 52 and 53. With increasing water temperature in the southeast, east and northeast, total bio-
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mass decreases below 120mg*m3.

Highest biomass of 844 mg*mZis found at the Abrolhos coral reef station #22. All high biomass va-
lues were found in the influence of the MC-offshoot waters, where temperature is lowest (< 24°C).
High biomass values in the north at stations 11, 21 and 22 may be induced by terrigeneous input of
nutrients, which come from small mangrove bordered rivers between Belmonte and Caravelas.

A total of 10512 fish larvae was caught with one Bongo net and analysed for taxonomic composition.
More than 60 taxonomic groups could be identified on the family level. This indicates a very high di-
versity within the fish larvae. Most abundant group in the catches was the mesopelagic one with
4053 specimens, including Myctophidae, Gonostomatidae and Stomiatidae. Other dominant families
were Gobiidae, Scaridae and Serranidae (1618, 1156 and 822 specimens caught), and with some
less importance Engraulidae and Callionymidae (381 and 355 specimens, respectively). Twelve fami-
lies (Bregmacerotidae, Clupeidae, Bothidae, Cynoglossidae, Soleidae, Paralichthyidae, Apogonidae,
Paralepididae, Carangidae, Synodontidae, Labridae, Chiasmadontidae) were found at numbers be-
tween 100 and 200 specimens in the catches.The other groups were of less importance with less
than 100 specimens caught.

Obvious is the high abundance of mesopelagic speciesmainly at the deep stations. They represent
38,6% of the total amount of caught larvae. This indicates the strong influence of the Central Atlantic
Mid water occurring below the thermocline at about 150 m depth. Mesopelagic fishes are of great im-
portance as food for many other fishes in the region. Tunas and other scombrid fishes come to this
area for feeding and spawning.

The second dominant group are the Gobiidae. They are typical shallow water species in the tropics
and subtropics. Scaridae or parrotfishes are typical reef fishes and in this study obviously linked to
the Abrolhos reefs. Serranidae

T o RS T T 1 " .
; Bongo net catches are large, piscivorous fishes asso-
. JOPS-II-9 AT S 500 pm ciated with tropical reefs and in-
- ® @ o 4 16°S shore environments. These three
> families are fully demersal and

Porto Seguro
: ; form a contrasting group to the
i . o - ; e jj - mesopelagic taxa in the samples.

s Much less abundant are Callyony-
midae, Bregmacerotidae and the
pleuronectiform families. Callyo-
~+ 4 18°s nymidae (dragonets) are known
as small reef related fishes, which
live on the bottom in coastal wa-
ters, some occur in tidal pools
-4 19°s and coral reefs. Bregmacerotidae
are small benthic species from
medium deep water layers. Pleu-
ronectiformes include all the ben-
- 20°S thic flatfish species, which occurre
on the shelf. Together with the
Ty Apogonidae  (cardinal  fishes)
i these demersal fish groups repre-
. 400mg-m? - 21°S sent about 42,7% of the caught

specimens.

Caravelas

Remarkable is the low abundance
22 °g of clupeid species (Clupeidae and

Cabode = ® 50 W Engraulidae, together 5,4%),
Sa0 Tomé g e , . , which is in great contrast to the
41°w 40 °W 39 °wW 38 °W 37°W 36 °W southeast Brazilian coast up to

Cabo Frio/Cabo de Sao Tomé.

Fig. 5: Zooplankton biomass in 500 um Bongo catches in mg'm'3 This indicates the generally weak
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Tab. 2: List of taxonomic groups of fish larvae found in Bongo catches during JOPS-II-9.

number of number of
Taxon larvae  ¥axon larvae
Mesopelagics: (Myctophidae, Aulostomidae 18
Gonostomatidae, Stomiatidae,etc.) 4053 Cirrhitidae 18
Gobiidae 1618 Gempylidae 18
Scaridae 1156 Tetraodontidae, Diodontidae 16
Serranidae 822 Mullidae 13
Engraulididae 381 Carapidae 12
Callionymidae 355 Holocenturidae 1
Bregmacerotidae 187 Sphyraenidae 1
Clupeidae 183 Syngnathidae 11
Pleuronectiformes: (Bothidae, Cyno- Triglidae 10
glossidae, Soleidae, Paralichthyidae) 180 Coryphaenidae 8
Apogonidae 169 Antennariidae 7
Paralepididae 132 Ostraciidae 6
Carangidae 132 Microdesmidae 5
Synodontidae 127 Fistularidae 5
Labridae 124 Gerreidae 3
Chiasmadontidae 124 Hemiramphidae 2
Balistidae + Monacanthidae 89 Opistognathidae 2
Anguilliformes (leptocephalus) 84 Elopidae 2
Scorpaenidae 78 Pomatomidae 2
Lutjanidae 70 Priacanthidae 2
Pomacentridae 64 Istiophoridae 1
Pomacanthidae 45 Ogcocephalidae 1
Ophidiidae 44 Scombridae 1
Blenniidae 31 Scombrolabraxidae 1
Trichiuridae 28 Tripterygiidae 1
Acanthuridae 25 Echeneidae 1
Sciaenidae 23

indluence of the colder MC waters.

The relation between pelagic (Clupeidae and Engraulldae) and bottom dwelhng (s. a) groups of fish

larvae demonstrates the high significance, demer-
sal species play in this area. Pelagic habitat is

poor in general and higher production is limited to |

local upwellings and shallow areas influenced by
coastal inputs.

Fish larvae were present at all stations, total abun-
dance in the 500 pm net is shown in fig. 6 as lar-
vae per m2. Highest amounts of larvae are found
along the shelf edge. Temperature does not seem
to have too much influence on the distribution pat-
tern. Generally the amount of larvae near the shelf
edge was between 100 and 1000 larvae per m2.
The highest density was found at station 31, locat-
ed in the neighbourhood of the Abrolhos coral
reefs.

The distribution patterns of the four dominant tax- |

onomic groups (Tab. 2) show specific differences.

The mesopelagic species are distributed quite
equally at the deeper stations (fig. 7). They do
rather not appear on the shelf. Abundances in wa-
ter depths less than 100 m are low, at the very
shallow stations the group is Jacking. This can be
related to the normal depth distribution of mesope-
lagic species, preferring depths of 200 to 400 m as

Jsao Tomé i
I s 1

som

o larvae

> 1000 larvae/m2

100.1 - 1000 larvae/m2

10.1 - 100 larvaeim2
0.1- 10 larvae/m2 E

41°w 40°wW

39w

38 W

L
37w

36°W

Fig. 6: Abundance of fish larvae in 300 um Bongo

catches in n*m™2
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adults, younger stages appearing also near the surface, but always above deep waters.

Gobiidae are abundant mainly at the shallow stations at water depths less than 100 m (fig. 8). The
highest concentration was found at station 31 near the Abrolhos reefs with 1110 specimens per m®.

146



Only few specimens appear outside the shelf area, assuming that these are driften offshore occa-
sionally by the different water currents.

Scaridae occurred only in lower concentrations, mainly at the offshore stations (fig. 9). Slightly higher
concentrations were found only near the shelf edge.

Serranidae, similar to the Gobiidae, were found mainly on the shelf plateau (fig. 10) with its highest
concentration at station 31 near the Abrolhos reef with 222 specimens per m®. These findings coin-
cide with the ecology of the species. Serranidae are typical piscivorous fishes associated with tropi-
cal reefs.
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