










































































































































































































































































Leg 9: Diversity and distribution of ichthyoplankton in the conti 
nental shelf waters of East Brazil 
Chief scientists : Dr. W. Ekau (ZMT), Y. Matsuura (IOUSP) 

Cruise report 

Objectives 

Flowing t o southwar d direction , the Brazi l Curren t encounter s th e physica l barrie r o f th e Abrolho s 
Bank a t abou t 18°S . Consequentely th e flow patter n i s influence d b y thi s shallo w bank , resultin g a 
formation o f vortice , meander an d upwelling movement s o f differen t wate r masses . The biodiversit y 
of the demersal fish fauna is sustained by this specific oceanographic configuration, which guarantee 
a recruitmen t o f larva l fis h i n thi s area . I t i s wel l know n tha t th e migratin g tuna s als o hav e thei r 
spawning area in the Abrolhos region. 

To understand the mechanisms o f recruitment and fertility of the area, the mesoscale oceanographi c 
structure, primary production, fine scale vertical distributions of nutrients, phyto and zooplankton, and 
ichthyoplankton wil l be investigated ove r the entire extension of the continental shelf o f the Abrolhos 
region. 

Justification 

The Abrolhos Bank is a large extension of the continental shel f (100 nm offshore), which serves as a 
physical barrie r t o th e southwar d flo w o f th e Brazi l Current . Becaus e o f thi s topographica l 
impediment, a peculiar oceanographi c structur e i s formed in this region , such as vortices behind the 
sea mountains, or upwelling movemen t in front of them. The continental shelf of the Abrolhos regio n 
is covere d b y th e nutrient  deficien t tropica l water s (Brazi l current ) an d th e thermoclin e i s forme d 
below 15 0 m depth. Thus, the nutrient inpu t in the euphotic zone is limited at some localized areas of 
upwelling, vortex or continental rive r outflow. 

In spit e o f th e oligotrophi c environment , th e are a i s characterized b y the ric h demersa l fis h fauna , 
which sustains a commercial fishery by hook and line. 

The projec t propose d her e ha s a n objectiv e t o investigat e th e influenc e o f thi s peculia r 
oceanographic configuratio n on the recruitmen t mechanis m o f the demersa l an d pelagic fish larva e 
and also to stud y th e orige m of fertilit y o f sea , by mean s o f studie s o n primary productio n an d th e 
distribution o f pico- , nano- , an d microphytoplankton . I t covered th e entir e are a betwee n 16° S an d 
21°S with station interval of 30 nm, totaling 58 sampling stations. 

Work at sea 

Itinerary 

The shi p lef t the por t o f Vitoti a on Apri l 25 , 1995 . A  first statio n was carried ou t i n the afternoo n t o 
test the CTD and the MULTINE T and to give al l participants the chance to get use d to them. Regu-
larly statio n wor k bega n o n Apri l 25 , a t abou t 22.0 0 hour s wit h th e nearcoas t statio n o f th e mos t 
southern transect off Cabo de Sao Tome. 

From that time on, twelve transects perpendicular to the coast have been worked up continously dur-
ing the following days . Starting point was the nearcoas t station 62, then heading offshore and start -
ing the nex t transec t o n the outermos t statio n and headin g nearshore . Ever y transect comprise d 5 
stations. Five to six stations could be worked up per day. 

On each station a  CTD-profile was run , and two Bongo hauls for the Zoo- and Ichthyoplankton sam-
pling were done. Multinet was used on stations 1 , 3 and 5 of each transect, i f water depth was great-
er than 10 0 m . Water samplin g for Microplankton , nutrients and Chlorophyll-a was carried ou t eac h 
second transect. Every second day on the first station with light, a sample was collected to determine 
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primary production . A  detaile d 
view o f th e wor k don e a t se a i s 

16 -s give n in the annex table. 

Because of time shortage, the two 
outermost station s o f th e tw o 

1 7 . s norther n transet s wer e skipped . 
The las t seve n station s wer e 
worked u p i n a  discontinou s se -
quence. 

18 °s O n Ma y 7 , a n additiona l statio n 
was don e t o calibrate  th e CTD . 
During th e cruise , a  sond e o f th e 
ZMT (ME-Ecosonde ) wa s use d to 
registrate th e profiles . A  secon d 
CTD-memory-sonde (Seabird ) 
from IOUS P wa s aboard , bu t no t 

20 „s use d regularly . Fo r comparison o f 
the sonde s an d becaus e th e 
lOUSP-sonde wa s calibrate d be -
fore the cruise i n the laborator y i n 

21 .s Sa o Paulo , bot h sonde s wer e 
lanced simultanousl y fo r 3 0 min . 
to calibrat e CTD-profile s o f th e 
ZMT-sonde. 

22 °S 
The shi p finishe d it s statio n wor k 
on Ma y 6 , a t 18.0 0 hour s an d 
headed towards the port of Vitoria , 

Fig. 1: Station plan of JOPS-ll-9. 

where the cruise leg JOPS-ll-9 ended in the morning of May 8, 1995. 

Physical Oceanograph y 
A. Talaska (IOUSP) , J. Fontainha (observer ) 

To describe the hydrographical situation i n 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 (limi t o f cable length) . Data will be used to infe r the distribution of 
various water masses and to compute the geostrophic circulation. 

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

Water samples were collected b y means of Niskin bottles in 26 stations, distributed in 6 profiles per -
pendicular t o the coast. I n the continental shel f th e samples were taken at three o r four depths (ac -
cording to the topography )  and in the oceanic regio n a t 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 o f the Instituto Oceanografico da USP. 

Phytoplankton 
S. Moreira (IOUSP ) 

To the studies o f Phytoplankto n 40 liter s o f se a wate r were collected i n two differents depht s (sub -
surface, euphotic layer , an d deep euphotic  layer) . Th e samples wer e concentrated t o 250 m l over 
Nuclepore filter s (142 mm diameter) o f 1 m for the analysis of pic o - , nano- and microphytoplankton . 
A total o f 3 2 sample s wer e collected . Quantitative measurement s o f phytoplankto n wil l be done by 
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epifluorescence microscopy an d inverted microscopy an d qualitative measurements wil l be made by 
electron scanning microscopy. 

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

For chlorophyll- a analysis , wate r sample s wer e take n a t th e sam e dept h a s fo r nutrients . Th e 
samples wer e filtered , an d th e filter s wer e froze n fo r late r analysi s a t th e Depart , o f Biologica l 
Oceanography. 

The primar y productio n wa s studie d b y i n situ-simulate d incubatio n wit h C 14. Th e sample s have 
been incubated on bord at different ligh t intensities :  100, 75, 50, 25, 10 and 1  % of the surface ligh t 
intensity. To characterize the ligh t conditions in the water, the Secchi-disk ha s been deployed at the 
stations during day. 

Zooplankton 

Microzooplankton 
M. Pompeu (IOUSP ) 

For th e studie s o f microzooplankton , 2 0 liter s o f wate r wer e collecte d wit h Niski n bottle s a t tw o 
different depths, depending on the light intensity. The samples were concentrated to 150 ml by rever -
sal filtratio n (2 0 |i m mes h ) . A  tota l o f 3 2 sample s wa s collecte d an d conserve d i n formaldehy d 
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. A t each station, one integratin g Bong o hau l was mad e down to 200 m or to 5 m above the se a 
bottom. Mesh size use d was 30 0 nm . I n total 58 samples coul d b e taken, one ha d to be discarde d 
because of no propper conservation. 

To analyze the vertical distribution of the plancton, a multinet with four nets was used and towed ver-
tically i n 4 depth layers: 200 to 15 0 m, 150 to 10 0 m, 10 0 to 50 m, and 50 m to surface. Mes h size 
used was 200 urn . The Multine t was used on stations deeper than 100 m. In total 23 hauls could be 
carried out. 

The sample s wer e conserve d immediatel y afte r th e catc h i n 4% formalin an d wil l b e analyse d fo r 
species composition and abundance in the laboratory in ZMT. First rough results are expected to get 
until June 1996 . Final result s wil l be presented o n a  bilateral workshop o n the result s of JOPS-I I 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 b e sampled . Double obliqu e haul s wer e mad e fro m surfac e dow n to 20 0 m  depth o r to 5  m 
above the sea bottom at shallow stations. 

For analysis of the distribution of fish larvae, a 300um and a 500nm sample was collected. The sam-
ples wer e conserve d immediatel y afte r th e catc h i n 4 % formalin an d wil l b e analyse d fo r specie s 
composition an d abundanc e i n the laboratorie s o f th e Institut o Oceanografic o d a Universidad e d e 
Sao Paulo (300|im mesh sample) and in the Center for Tropical Marine Ecology i n Bremen (500UJT I 
mesh sample). First rough results are expected to get unti l June 1996 . Final results will be presented 
on a bilateral workshop on the results of JOPS-II in 1996 or 1997. 

Another 500(i m mesh sample was preserved i n neutralized ethyy l alcoho l 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  11-9  with positions, time  and  gear used 

Station work 
Date Time 

14:30 
22:05 
01:51 
06:13 
11:48 
16:05 
20:43 
02:19 
07:34 
12:49 
17:36 
22:23 
01:54 
06:05 
10:55 
15:18 
19:23 
00:43 
06:00 
11:09 
15:26 
21:08 
00:54 
04:36 
08:15 
12:16 
17:26 
22:58 
02:39 
07:06 
10:54 
14:48 
18:15 
21:50 
01:18 
06:16 
11:06 
16:25 
21:51 
02:32 
06:53 
10:49 
15:04 
18:30 
22:54 
03:40 
08:08 
12:57 
19:09 
00:03 
04:26 
09:47 
14:51 
18:36 
22:18 
02:52 
07:45 
12:14 
17:09 
06:00 

Position 

62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
8 
3 
2 
1 

10 
9 
13 
12 
11 

Lat. Long 

water samplin g fo r 

2 • & 

~ 2 N 

SO •-
JZ Z ) 
O Z 

0- 0 -

o «  . 
9> x  • £ c 

25.4.1995 
25.4.1995 
26.4.1995 
26.4.1995 
26.4.1995 
26.4.1995 
26.4.1995 
27.4.1995 
27.4.1995 
27.4.1995 
27.4.1995 
27.4.1995 
28.4.1995 
28.4.1995 
28.4.1995 
28.4.1995 
28.4.1995 
29.4.1995 
29.4.1995 
29.4.1995 
29.4.1995 
29.4.1995 
30.4.1995 
30.4.1995 
30.4.1995 
30.4.1995 
30.4.1995 
30.4.1995 
1.5.1995 
1.5.1995 
1.5,1995 
1.5,1995 
1.5.1995 
1.5.1995 
2.5.1995 
2.5.1995 
2.5.1995 
2.5.1995 
2.5.1995 
3.5.1995 
3.5.1995 
3.5.1995 
3.5.1995 
3.5.1995 
3.5.1995 
4.5.1995 
4.5.1995 
4.5.1995 
4.5.1995 
5.5.1995 
5.5.1995 
5.5.1995 
5.5.1995 
5.5.1995 
5.5.1995 
6.5.1995 
6.5.1995 
6.5.1995 
6.5.1995 
7.5.1995 

20 ° 4 5 S 
21 • 3 0 S 
21 °  3 0 S 
21 •  3 0 S 
21 • 3 0 S 
2 1 • 3 0 S 
2 1 • 00 S 
21 '  0 0 S 
21 •  0 0 S 
21 • 0 0 S 
21 °  0 0 S 
20 • 3 0 S 
20 •  3 0 S 
20 • 3 0 S 
20 •  3 0 S 
2 0 • 3 0 S 
20 • 0 0 S 
20 ° 0 0 S 
20 • 0 0 S 
2 0 • 0 0 S 
20° 0 0 S 
19° 3 0 S 
19° 3 0 S 
19° 3 0 S 
19° 3 0 S 
19° 3 0 S 
19° 0 0 S 
19° 0 0 S 
19° 0 0 S 
19° 0 0 S 
19° 0 0 S 
18° 3 0 S 
18° 3 0 S 
18° 3 0 S 
18° 3 0 S 
18° 3 0 S 
18° SO S 
18° 0 0 S 
18° 0 0 S 
18° 0 0 S 
18° 0 0 S 
18° 0 0 S 
17° 3 0 S 
17° 3 0 S 
17° 3 0 S 
17° 3 0 S 
17° 3 0 S 
17° 00 S 
17 • 0 0 S 
17° 0 0 S 
16° 3 0 S 
16° 0 0 S 
16° 0 0 S 
16° O0 S 
16° 3 0 S 
16° 3 0 S 
17° 0 0 S 
17° 0 0 S 
16° 4 2 S 
17° 5 7 S 

39 ° 55 W 
40 ° 30 W 
40 ° 00 W 
39 • 30 W 
39 • 00 W 
38 • 30 W 
38 ° 30 W 
39 ° 00 W 
39 ° 30 W 
40" 00 W 
40 ° 30 W 
40 « 00 W 
39 ° 30 W 
39 ° 00 W 
38 ° 30 W 
38 ° 00 W 
38 ° 00 W 
38 ° 30 W 
39 ° 00 W 
39 ° 30 W 
40 ° 00 W 
39 ° 30 W 
39 ° 00 W 
38 • 30 W 
38 • 00 W 
37 ° 30 W 
37 ° 30 W 
38 • 00 W 
38 ° 30 W 
39 ° 00 W 
39 ° 30 W 
39° 15 W 
38 ' 45 W 
38° 15 W 
37 ° 45 W 
37° 15 W 
36 ° 45 W 
36 ° 30 W 
37 ° 00 W 
37 ° 30 W 
38 ° 00 W 
38 ° 30 W 
38 ° 30 W 
38 ° 00 W 
37 ' 30 W 
37 ° 00 W 
36 • 30 W 
36 ° 30 W 
37 ° 00 W 
37 ° 30 W 
37 ° 30 W 
37 ° 30 W 
38 ° 00 W 
38 • 30 W 
38 ° 30 W 
38 ° 00 W 
38 ° 00 W 
38 ° 30 W 
38 ° 56 W 
38 ° 46 W 
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Experimental station, no sampl 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

CTD-caiibration 



First result s 

Diversity an d distributio n o f macrozooplankto n i n th e easter n continenta l shel f water s of f 
East Brazil. 

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

General objectives 

Flowing t o southwar d direction , th e Brazi l Curren t (BC ) encounter s th e physica l barrie r o f th e 
Abrolhos Ban k a t abou t 18°S . Consequentl y th e flo w patter n i s influence d b y thi s shallo w bank , 
resulting a  formation o f vortex , meande r an d upwellin g movement s o f differen t wate r masses . The 
biodiversity o f th e demersa l fis h faun a i s sustaine d b y thi s specifi c oceanographi c configuration , 
which guarante e a  recruitmen t o f larva l fis h i n thi s area . I t i s wel l know n tha t fo r exampl e th e 
migrating tunas have their spawning area in the Abrolhos region. 

To understand the mechanisms o f recruitment an d fertility of the area, the mesoscale oceanographi c 
structure, primary production, fine scale vertical distributions of nutrients, phyto and zooplankton, and 
ichthyoplankton wa s investigate d ove r th e entir e extensio n o f th e continenta l shel f o f th e Abrolho s 
region. 

Hydrography 

Objectives 

The Abrolho s Ban k i s a  larg e 
extension o f th e continenta l shel f 
(100 n m offshore) , whic h serve s 
as a  physica l barrie r t o th e 
southward flo w o f th e Brazi l Cur -
rent (BC) . Becaus e o f thi s 
topographical impediment , a 
peculiar oceanographi c structur e 
is forme d i n thi s region , suc h a s 
vortices behin d th e se a 
mountains, o r upwellin g 
movement in front of them. 

The hydrographi c situatio n wa s 
analysed t o describ e th e abioti c 
environment o f th e plankto n com-
munities. I n additio n th e dat a wil l 
serve fo r describin g th e curren t 
patterns and calculate geostrophi c 
currents an d transpor t o f wate r 
masses in the area, and contribute 
to th e knowledg e o f th e larg e 
scale BC system. 

Cabode 
SaoTome-^,«\ 

i Temperature: , srjrlac e 

22'S 
Methods 

To describe the hydrographical sit-
uation in the investigatio n area , at 
56 of the 58 station s CTD profile s 
were obtaine d usin g a  ME-CT D 
(stat. 35 and 62 failed). They wer e 
realized fro m surfac e t o nea r 
bottom or for the top 450 m layer (cabl e length) . Data will be used to infe r the distribution o f variou s 
water masses and to compute the geostrophic circulation. 

41 " W 4 0 "W 3 9 °W 3 8 °W 

Fig. 1:  Temperature in  5 m depth. 
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Results 

The temperature distribution at the 
surface (5 m wate r depth ) i s de -
scribed i n fig . 1 . The are a o f th e 
Abrolhos bank is influenced by the 
warm water s o f th e Brazi l curren t 
(BC). Water masses with tempera-
tures o f 2 8 t o 29° C ar e foun d i n 
the northern area. The temperatu-
res decreas e slightl y i n th e eas t 
and southeas t dow n t o 27. 5 an d 
27°C. Cold water, originating from 
the nearshor e northwar d flowin g 
Malvinas curren t (MC) , surround s 
Cabo d e Sa o Tom e an d follow s 
the coas t u p t o Vitoria . A  mixin g 
of thes e wate r masse s occur s o n 
the broa d shel f are a aroun d an d 
south o f Abrolho s Arquipelago , 
where water masses from the Bra-
zil current stop those from the MC 
and forc e the m t o tur n t o th e \-  j  .1  \  \  /  ' 
south. This result s i n a gyre sout h 
of the bank between 20 and 21 °S, 
38 and 40°W. 

Temperature i n 50 m depth shows 
a simila r distribution (fig . 2). A dif-
ference is that the warm (>26.5°C) 
waters do not appear on the conti-
nental shel f wit h wate r depth s be -
neath 10 0 m. I t can be seen clear -
ly, tha t colde r wate r o f les s tha n 2 5 °C , originatin g fro m th e southwesterl y incomin g MC-offshoot , 
flows over the shelf an d dominates the deeper water layers . These waters occupy nearl y 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 i n figs. 1  and 2 . Furthe r detailed  analysi s o f th e dat a wil l b e done b y a working grou p at the 
Oceanographic Institut e of the Sao Paulo University . 

Zooplankton 

Objectives 

The aim of the projec t was to study the zooplankton communit y an d its relation to the hydrographica l 
situation. From the genera l positio n and direction o f the currents and watermasses i t is known, that, 
caused b y topographical barrie r of the Abrolhos Trinidade ridge , a number o f 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 ha d been designed to describe the pattern of the geographica l 
distribution and the taxonomical composition.of th e zooplankton community. Furthermore i t is the aim 
to relat e compositio n an d distribution  patter n t o wate r masse s to ge t a n informatio n o n secondar y 
production in the area. 

Tropical and subtropical plankton communities meet in this area. An important feature in the analysis 
of th e dat a wil l b e th e locatio n an d kin d o f thi s fauna l border , whethe r i t i s relativel y straigh t an d 
abrupt or meandering and smooth. 

I Temperature: , 5 0 - I L _ 
41 ° W 4 0 "W 3 9 °W 3 8 °W 

Fig. 2: Temperature  in  50 m depth. 
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Bongo net catches 
300 pm 

Vertically stratified samples were collected to describe the vertical distribution and to look for vertical 
migration of relevant taxa. 

The result s wil l be use d to support  th e investigation s o n the importanc e o f thi s are a a s a  retentio n 
area for plankton organisms, productivity and as feeding area of fish stocks. 

Methods 

For the analysis of the crustacean larva e distribution, samples were collected with Bongo and multi-
net. At each station , one integratin g Bong o hau l was mad e down to 200 m  or to 5 m above the se a 
bottom. Mesh siz e use d was 300 urn . I n total 58 samples could be taken, one ha d to be discarde d 
because of no proper conservation. 

To analyse the vertical distribution o f the plankton, a multinet with four nets was used and towed ver-
tically i n 4 depth layers : 200 to 15 0 m, 150 to 10 0 m, 100 to 50 m, and 50 m to surface. Mesh size 
used was 200 urn. The multine t was used on stations deeper than 10 0 m. In total 23 hauls could be 
carried out. 

The sample s wer e conserve d im -
mediately afte r th e catc h i n 4 % 
formalin. I n the laborator y tota l bi-
omass of the catches was estimat-
ed as wet weight in mg'm'3. Taxo -
nomic classification up to now was 
done t o clas s level . Bong o an d 
multinet sample s fro m fiv e sta -
tions, two from the southwest, one 
from th e shel f platea u an d tw o 
from the north , could b e analyse d 
up to now . Result s ar e presente d 
in the following. 

Results 

Total biomas s i n th e Bongo-cat -
ches (300u,m ) varie d betwee n 3 3 
and 46 9 mg'm' 3. Distributio n o f 
biomass follow s th e isotherm s 
very clearly . Hig h biomass value s 
(>200 mg'm' 3) ar e found i n areas, 
where temperature i n 5 0 m  wate r 
depth doe s no t excee d 25.5°C . I f 
water temperatur e i s increasing , 
as i t is found at the southeast an d 
northeast stations , tota l biomas s 
stays betwee n 33 and 14 0 mg'm' 
3. Highes t biomas s value s wer e 
found i n th e southwes t withi n th e 
direct influenc e o f the MC, and on 
the Abrolhos shelf plateau, special-
ly on the outer side, where tempe-
rature is lowest ( < 24°C). High biomass value s in the north at stations 11 and 21 may be induced by 
terrigeneous inpu t of nutrients , which come from smal l mangrove bordere d rivers between Belmont e 
and Caravelas. 

The following five stations had been analysed in more detail: Stations 1 8 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. 

400 mg • m-3 

"abo de 
Sao Tome-^ 

Temperature i  5 0 m 

41 ° W 39 °W 38 °W 37 °W 36 "W 

Fig. 3: Zooplankton biomass  in  300 ftm Bongo  catches  in  mg'm" ' 

141 



Tab. 1: Plankton composition on 5 selected stations; n per 100 m3 

Station 
water dept h 

Foraminifera 
Hydrozoa 
Copepoda calanoi d 

cyclopoid 
harpacticoid 
calligiform 
Nauplii 

Copepoda total 
Ostracoda 
Stomatopoda 
Euphausiacea 
Decapoda 
Mysidacea 
Isopoda 
Amphipoda 
Bryozoa 
Chaetognatha 
Echinodermata 
Asterioridae 
Thaliacea 
Appendicularia 
Pisces 
Mollusca 
Polychaeta 
Cladocera 

Total 

18 
3700 

110,7 
326,3 

5.143,0 
528,3 

0,0 
9,7 
0,0 

5.681,0 
419,5 

12,6 
225,3 
210,0 

0,7 
0,0 
4,4 
0,0 

186,5 
0,0 

10,2 
24,3 

621,5 
40,5 

173,6 
7,8 

15,5 

8.070,4 

19 
2900 

17,7 
490,4 

8.795,3 
478,8 

3,6 
18,3 

585,2 
9.881,2 

336,9 
1.1 

434,4 
64,8 

0,3 
0,0 

13,3 
3,3 

390,1 
39,9 

0,0 
443,3 
301,5 

71,8 
61,0 
18,3 
0,0 

12.569,3 

40 
78 

143,2 
612,1 

9.507,2 
362,7 

8,4 
34,6 

0,0 
9.912,9 

124,1 
26,2 

205,2 
832,8 

0,0 
0,0 

34,6 
0,0 

1.336,4 
0,0 
2,4 

2.635,7 
2.481,8 

223,1 
547,7 

23,9 
0,0 

19.142,1 

61 
1280 

0,0 
217,4 

26.589,7 
3.603,3 

6,8 
178,6 

0,0 
30.378,4 

434,9 
7,3 

248,5 
431,7 

0,0 
0,0 
0,0 
0,0 

1.615,3 
0,0 

683,4 
605,7 

1.087,2 
152,4 
959,8 

0,0 
6.709,5 

43.531,5 

62 
24 

4.311,5 
7.473,7 

87.954,7 
7.933,2 

5,4 
20,2 

0,0 
95.913,5 

452,7 
18,9 
0,0 

1.994,1 
1.552,1 

1.3 
2.000,8 

0,0 
5.633,3 

237,1 
0,0 

2.026,4 
4.139,0 

105,1 
471,6 
409,6 

40.355,7 

167.096,4 

X 

4.583,1 
9.119,9 

137.989,9 
12.906,3 

24,2 
261,4 
585,2 

151.767,0 
1.768,1 

66,1 
, 1.113, 4 

3.533,4 
1.553,1 

1,3 
2.053,1 

3,3 
9.161,6 

277,0 
696,0 

5.735,4 
8.631,0 

592,9 
2.213,7 

459,6 
47.080,7 

Abundance and composition of the zooplankton varied strongly at the different stations . In total 8,000 
to 167,000  organisms were found per 100m 3 filtered volume. The plankton was sorted into 24 major 
taxonomic group s (Tab.1) . Highest number s o f organism s wer e found a t station 62 , a shallow shel f 
station, followed b y the offshore statio n 61 . Significantl y th e lowes t tota l abundance occurre d i n the 
north wit h 8,00 0 an d 12,60 0 ind./IOOm 3 ,  increasin g slightl y a t th e shel f statio n #4 0 (19,00 0 
ind./100m3). 

Copepods wer e dominatin g a t al l fiv e stations , abundanc e varied , however . Les s copepod s wer e 
found at the two shallow stations #40 and #62 (52.7 and 57.4%). The other stations showed percent-
ages aroun d 70 % with a  maximu m a t statio n 1 9 (78.6%) , indicating oceani c influenc e from the B C 
water masses. 

Other abundan t group s wer e Appendicularia , Thaliacea, Hydrozoa , Foraminifera , Decapoda , Chae-
tognatha and Cladocera. All these groups were highly abundant a t the shallow station #62. In addi-
tion a t this station larg e numbers o f Amphipoda an d Mysidace a were found, indicating the influenc e 
of the bottom and demonstrating, that the gear reached the near bottom water layer. The most impor-
tant grou p aside the copepods wer e the Cladocera , which represen t mor e than 50% of the non-co -
pepod fauna at the southern stations. Euphausiaceae, living in offshore waters, are found only at sta-
tions #61, no t at #62. 

A taxonomic composition similar to that at station 61 is found at station 40, except Cladocera, Foram-
inifera and Thaliacea. Total abundance o f plankto n i s half o f that a t station 61, but the major group s 
are the same: Decapoda, Chaetognatha, Appendicularia and Mollusca. 

Summing u p these first result s from zooplankton composition , three o r four majo r areas ma y be de-
fined coinciding with the hydrographi c regime . A set of stations i n the northeast , eas t and southeast , 
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Fig. 4: Composition of 
the non-copepod zoo-
planktonfraktion at five 
selected stations: 18, 
19, 40,  61 and  62 

where plankto n i s influence d b y 
the war m an d oligotrophi c B C 
water masses . A  secon d se t o f 
stations i n th e southwest , withi n 
the 25°C-isotherm , dominated b y 
the colde r an d more nutrient  ric h 
water masse s o f the M C outflow. 
A thir d grou p o f station s i n th e 
centre o f th e area , o n th e to p o f 
the Abrolho s shelf , whic h repre -
sents a mixing area between the 
"BC-community" an d th e "MC -
community". I t has to be proved, 
how far and strong the influenc e 
or range of MC-waters are at the 
stations i n thi s area . A  fourt h 
community ma y com e u p a t 
nearshore station s lik e #11 , 

which may be influenced by riverborn waters, rich in nu-
trients and other organic and inorganic materia l from ad-
jacent mangrove areas. 

Further analysi s wil l concentrate o n selecte d taxonomi c 
groups to describe  thei r distributio n i n correlation to th e 
water masse s an d elucidat e th e processe s o f transpor t 
and mixture between the two dominan t wate r masse s i n 
the area. 

t-^\1 Foraminifera 

S 3 Hydrozo a 

I o 3 Oslracod a 

P H I Stomatopod a 

Y/A Euphausiace a 

B£J Decapod a 

^ ? ^ Mysidace a 

[T*l Cumace a 

253 Isopod a 

jjjg| Amphipod a 

[»•] Bryozo a 

k^4l Chaetognath a 
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% S I Appendicula r 

Y/A Pisce s 

ISSS Moilusc a 

C$£ Polychaet a 

| ^ j Echinodermat a 823 Cladocer a 

[SS Astettorida e 

Ichthyoplankton 

Objectives 

The continental shelf o f the Abrolhos region is covered by the nutrient deficient tropical waters (Brazi l 
current) an d the thermocline i s formed belo w 15 0 m  depth. Thus, the nutrient  inpu t i n the euphoti c 
zone is limited at some localized areas of upwelling, vortex or continental river outflow. 

In spit e o f th e oligotrophi c environment , th e are a i s characterized b y th e ric h demersa l fis h faun a 
which sustains a commercial fishery by hook and line. 

The projec t propose d her e ha s th e objective  t o investigat e th e influenc e o f thi s peculia r 
oceanographic configuratio n o n th e distributio n an d abundanc e o f th e fis h larva e an d recruitmen t 
mechanism of the demersal and pelagic fish. 

Methods 

For the analysi s o f th e fish larva e distribution , sample s wer e collected wit h Bongonet . A t eac h sta-
tion, one integrating Bongo haul was made down to 200 m or to 5m above the sea bottom. Mesh size 
used was 300 and 500 u.m. In total 58 samples could be taken. 

The sample s were conserved immediatel y afte r the catch in 4% formalin. In the laboratory tota l bio-
mass of the catches was estimated as wet weight in mg'm'3. Taxonomi c classification up to now was 
done to family level. Results are presented in the following. 

Results 

Total biomass i n the Bongonet catches (500jim) varied between 20 and 844 mg'm' 3. Correspondin g 
to the biomass distribution in the 300 u.m-net (fig. 3), distribution of biomass in the 500u,m-net follows 
the isotherm s ver y clearly  a s well . Hig h biomas s values (>200  mg'm' 3) ar e found nea r the coast i n 
areas, where temperature i n 50m water depth does no t exceed 25.5°C, this i s 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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JOPS-ll-9 Bongo net catches 
500 um 

mass decreases below 120mg*m~3. 

Highest biomas s of 84 4 mg'm' 3 i s found at the Abrolhos cora l ree f station #22. All high biomass va-
lues were found i n the influenc e o f the MC-offshoo t waters , where temperature i s lowest ( < 24°C). 
High biomass value s 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 1051 2 fish larvae was caught with one Bongo net and analysed fortaxonomic composition. 
More than 60 taxonomic groups could be identified on the family level . This indicates a very high di-
versity withi n th e fis h larvae . Mos t abundan t grou p i n th e catche s wa s th e mesopelagi c on e wit h 
4053 specimens, includin g Myctophidae , Gonostomatidae an d Stomiatidae. Other dominant familie s 
were Gobiidae , Scaridae an d Serranidae (1618 , 115 6 and 822 specimen s caught) , and with som e 
less importance Engraulida e and Callionymidae (381 and 355 specimens, respectively). Twelve fami-
lies (Bregmacerotidae, Clupeidae, Bothidae, Cynoglossidae, Soleidae, Paralichthyidae, Apogonidae, 
Paralepididae, Carangidae , Synodontidae, Labridae , Chiasmadontidae) were found a t numbers be -
tween 10 0 an d 20 0 specimen s i n the catches.Th e othe r group s wer e o f les s importanc e wit h les s 
than 100 specimens caught . 

Obvious i s the hig h abundance o f mesopelagi c speciesmainl y a t the deep stations . They represen t 
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 man y other fishes i n the region . Tunas and other scombrid fishes come to thi s 
area for feeding and spawning. 

The secon d dominant grou p are the Gobiidae . They ar e typical shallow wate r specie s i n the tropics 
and subtropics. Scarida e o r parrotfishes are typical ree f fishes and i n this study obviously linke d to 

the Abrolho s reefs . Serranida e 
are large, piscivorous fishes asso-
ciated wit h tropica l reef s an d in -

16 °s shor e environments . Thes e thre e 
families ar e full y demersa l an d 
form a  contrastin g grou p t o th e 
mesopelagic taxa in the samples. 

17 °S 
Much less abundant are Callyony-
midae, Bregmacerotida e an d th e 
pleuronectiform families . Callyo -

18 °s nymida e (dragonets ) ar e know n 
as small reef relate d fishes, which 
live o n th e botto m i n coasta l wa -
ters, som e occu r i n tida l pool s 

19 °s and cora l reefs . Bregmacerotida e 
are smal l benthi c specie s fro m 
medium dee p wate r layers . Pleu -
ronectiformes includ e al l the ben-

2 0 °s thic flatfish species, which occurre 
on th e shelf . Togethe r wit h th e 
Apogonidae (cardina l fishes ) 
these demersal fish groups repre-

21 °s sen t abou t 42,7 % o f th e caugh t 
specimens. 
Remarkable is the low abundance 

22 -s o f clupeid species (Clupeidae and 
Engraulidae, togethe r 5,4%) , 
which i s i n grea t contras t t o th e 
southeast Brazilia n coas t u p t o 
Cabo Frio/Cab o d e Sa o Tome . 

This indicate s th e generall y wea k 

Porto Seguro 

Vitoria 

41 " W 4 0 °W 3 9 "W 3 8 °W 3 7 "W 3 6 °W 

Fig. 5:  Zooplankton biomass in 500 fim Bongo catches in mg'm 
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Tab. 2: List of taxonomic groups of fish larvae found in Bongo catches during JOPS-ll-9. 
number of Taxon larvae T a x o n number of 

larvae 
Mesopelagics: (Myctophidae, 

Gonostomatidae, Stomiatidae.etc. ) 
Gobiidae 
Scaridae 
Serranidae 
Engraulididae 
Callionymidae 
Bregmacerotidae 
Clupeidae 
Pleuronectiformes: (Bothidae , Cyno -

glossidae, Soleidae, Paralichthyidae ) 
Apogonidae 
Paralepididae 
Carangidae 
Synodontidae 
Labridae 
Chiasmadontidae 
Balistidae + Monacanthidae 
Anguilliformes (leptocephalus ) 
Scorpaenidae 
Lutjanidae 
Pomacentridae 
Pomacanthidae 
Ophidiidae 
Blenniidae 
Trichiuridae 
Acanthuridae 
Sciaenidae 

4053 
1618 
1156 
822 
381 
355 
187 
183 

180 
169 
132 
132 
127 
124 
124 

89 
84 
78 
70 
64 
45 
44 
31 
28 
25 
23 

Aulostomidae 
Cirrhitidae 
Gempylidae 
Tetraodontidae, Diodontida e 
Mullidae 
Carapidae 
Holocenturidae 
Sphyraenidae 
Syngnathidae 
Triglidae 
Coryphaenidae 
Antennariidae 
Ostraciidae 
Microdesmidae 
Fistularidae 
Gerreidae 
Hemiramphidae 
Opistognathidae 
Elopidae 
Pomatomidae 
Priacanthidae 
Istiophoridae 
Ogcocephalidae 
Scombridae 
Scombrolabraxidae 
Tripterygiidae 
Echeneidae 

18 
18 
18 
16 
13 
12 
11 
11 
11 
10 
8 
7 
6 
5 
5 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 

indluence of the colder MC waters. 

The relatio n between pelagi c (Clupeida e an d Engraulidae ) an d bottom dwellin g (s.a. ) groups o f fish 
larvae demonstrates the high significance, demer-
sal specie s pla y i n thi s area . Pelagi c habita t i s 
poor i n general and highe r productio n is limited to 
local upwelling s an d shallo w area s influence d b y 
coastal inputs. 

Fish larvae were present at all stations, total abun-
dance in the 500 u.m net i s shown i n fig. 6 as lar-
vae pe r m 2. Highes t amount s o f larva e ar e foun d 
along the shelf edge. Temperature does no t seem 
to have too much influence on the distribution pat-
tern. Generally the amount of larvae near the shelf 
edge wa s betwee n 10 0 an d 100 0 larva e pe r m 2. 
The highest density was found at station 31 , locat -
ed i n th e neighbourhoo d o f th e Abrolho s cora l 
reefs. 

The distributio n pattern s of the four dominant tax -
onomic groups (Tab. 2) show specific differences . 

The mesopelagi c specie s ar e distribute d quite 
equally a t th e deepe r station s (fig . 7) . The y d o 
rather not appear on the shelf. Abundances in wa-
ter depth s les s tha n 10 0 m  ar e low , a t th e ver y 
shallow stations the group i s lacking. This can be 
related to the normal depth distribution o f mesope- Fi ^ 6:  Abun ^e of  fish larvae m 300 nm Bongo 
lagic species, preferring depths of 200 to 400 m as calches  in  n * m 
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Number of '_ , ' 
mesopelajjic l-*-,h larvat 
per 50m* 

Number of 
&*iidae (ish larvae 
pet 50m* 

41 *W 40 "W 39 "W 38 *W 37 *W 36 "W 

Fig. 7: Abundance of mesopelagic fish larvae in 300 
ixm Bongo catches in n*50nV -3 

41 * W 4 0 "W 3 9 "W 3 8 ° W 3 7 "W 3 6 ° W 

Fig. 8: Abundance of Gobiidae larvae in 300 fim Bon-
go catches in n*50m 
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Fig. 10: Abundance of Serranidae larvae in 300 nm 
Bongo catches in n*50m 

adults, younger stages appearing also near the surface, but always above deep waters. 

Gobiidae are abundant mainl y a t the shallow station s a t water depths les s than 10 0 m (fig. 8). The 
highest concentration wa s found at station 31 nea r the Abrolhos reef s with 1110 specimens pe r m 3. 
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Only fe w specimen s appea r outsid e th e shel f area , assuming tha t thes e ar e drifte n offshor e occa -
sionally by the different water currents. 

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

Serranidae, simila r to the Gobiidae, were found mainl y on the shel f platea u (fig . 10) with its highest 
concentration a t station 31 nea r the Abrolhos ree f with 222 specimens pe r m 3. These findings coin -
cide with the ecology of the species. Serranidae are typical piscivorous fishes associated with tropi-
cal reefs. 
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UFRPE 
UFPR 
UFPE 

UFRPE 
UFPR 
IOUSP 
UFPE 
UFPB 
UFF 
IfMK 

UFCE 
observer 

UFPE 
UENF 

leg 

8 
6,8 

1 
6 
4 
1 
7 
4 
3 
1 
2 
5 
9 
1 
8 
3 
4 

5,9 
5 

7,8 
7 

8,9 
6 
5 
7 
5 
7 
8 
7 
4 
2 
2 
2 
9 
1 

1,3 
3 
4 
3 
5 
4 
3 
9 
5 
4 
1 

3,4 
6 
3 
5 
2 

period aboard 

10.4.-23.4..95 
13.3.-26.3.95, 10.4.-23.4..95 
10.12.-22.12.94 
13.3.-26.3.95 
8.2.-15.2.95 
10.12.-22.12.94 
27.3.-8.4..95 
25.1.-7.2.95 
12.1.-23.1.95 
10.12.-22.12.94 
28.12.94-11.1.95 
6.3.-12.3.95 
25.4.-8.5.95 
10.12.-22.12.94 
10.4.-23.4..95 
12.1.-23.1.95 
8.2.-22.2.95 
24.2.-12.3.95,25.4.-8.5.95 
24.2.-5.3.95 
27.3.-23.4.,95 
27.3.-8A.95 
10.4.-8.5.95 
13.3.-26.3.95 
24.2.-12.3.95 
27.3.-8.4..95 
24.2.-12.3.95 
27.3.-8A.95 
10.4.-23.4..95 
27.3.-8A.95 
25.1.-7.2.95 
28.12.94-11.1.95 
10.-13.5.95 
28.12.94-11.1.95, 10.-13.5.9 5 
25.4.-8.5.95 
10.12.-22.12.94 
10.12.-22.12.94,12.1.-23.1.95 
12.1.-23.1.95 
25.1.-15.2.95 
12.1.-23.1.95 
24.2.-12.3.95 
16.2.-22.2.95 
12.1.-23.1.95 
25.4.-8.5.95 
24.2.-12.3.95 
8.2.-22.2.95 
10.12.-22.12.94 
12.1.-23.1.95,25.1.-7.2.95 
13.3.-26.3.95 
10.12.94-23.1.95 
24.2.-12.3.95 
28.12.94-11.1.95, 10.-13.5.95 
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52 Patzold , Jurgen 
53 Pompeu , Maysa 
54 Rezende , Carlos Eduardo de 
55 Ribeiro , Sylvia M. 
56 Rieger , Michae l 
57 Rodenburg , Hans 
58 Rodrigues , Eliane Gonzales 
59 Ropke , Andreas 
60 Roscher , Nickolas de Amdrade 
61 Rosenboom , Werner H. 
62 Ruhlemann , M. Carsten 
63 Santos , Jose Ricardo dos 
64 Schafer , Petra 
65 Schwamborn , Ralf 
66 Silva , F. Rogerio R. da 
67 Silva , Luiz Fernando B. da 
68 Silva , Nadja Lins da 
69 Silva , Thales Rodrigues 
70 Silveira , leda Maria O. de 
71 Souza , Luiz A. de 
72 Souza , Silvia Helena M. 
73 Stuhr , Annegret 
74 Suthhof , Andreas 
75 Talaska , Arkadius 
76 Theilen , Friedrich 
77 Tintelnot , Matthias J.R.H. 
78 Travassos , Paulo Enrico 
79 Ueberschar , Bernd 
80 Vaske , Teodoro 
81 Vieira , Vera 

Crew 
1 KlaaRen , Wolfgang 
2 Priebe , Roland 
3 Nath.Dietric h 
4 Berkenheger , Michae l 
5 Szymanski , Jurgen 
6 Neve , Jurgen 
7 Hartig , Volker 
8 Trube , Torsten 
9 Huxol , Werner 
10 Konrath , Rolf 
11 Trammitz , Hans-J. 
12 Tiemann , Frank 
13 Griin , Franz 
14 Jahns , Winfried 
15 Baron , Heiko 
16 Mahlmann , Detlef 
17 Kriiger , Helmut 
18 Lentzen , Peter 
19 Hoffmann , Werner 
20 Spille , Hergen 

GEOB 
IOUSP 
UENF 
IOUSP 
IBMC 
ZMT 

IEAPM 
NOAA 

observer 
FIS 

GEOB 
observer 

IBMC 
ZMT 

observer 
UFF 

UFPE 
UFRPE 

UFF 
IOUSP 
IOUSP 
IfMK 
IBMC 

IOUSP 
IfGK 
FIS 

UFRPE 
IfMK 
USP 

UFRPE 

master 
master 
chiefmate 
chiefmate 
chief engeneer 
chief engenee r 
2nd engeneer 
2nd engeneer 
electrician 
electrician 
electrician 
cook 
cook 
boatswain 
boatswain 
sailor 
sailor 
sailor 
sailor 
sailor 

6,8 
9 
2 
9 
2 
9 
1 
4 

6,7 
6 
8 
4 
2 
5 
5 
6 
4 
4 
2 
7 
8 
5 
2 
9 
7 
6 
4 
4 
4 
4 

13.3.-26.3.95,10.4.-23.4..95 
25.4.-8.5.95 
28.12.94-11.1.95 
25.4.-8.5.95 
28.12.94-11.1.95 
25.4.-8.5.95 
10.12.-22.12.94 
25.1.-7.2.95 
13.3.-8.4..95 
13.3.-26.3.95 
10.4.-23.4..95 
25.1.-22.2.95 
10.-13.5.95 
24.2.-12.3.95 
24.2.-12.3.95 
13.3.-26.3.95 
25.1.-22.2.95 
8.2.-15.2.95 
28.12.94-11.1.95 
27.3.-8.4..95 
10.4.-23.4..95 
24.2.-12.3.95 
28.12.94-11.1.95 
25.4.-8.5.95 
27.3.-8A.95 
13.3.-26.3.95 
25.1.-22.2.95 
25.1 .-22.2.95 
8.2.-22.2.95 
16.2.-22.2.95 

10.12.94-11.1.95 
12.1.-8.5.95 
10.12.-22.12.94 
28.12.94-8.5.95 
10.12.-22.12.94,10.4 
28.12.94-8.4.95 
10.12.-22.12.94 
28.12.94-8.5.95 
10.12.-22.12.94 
28.12.-8.4.95 
10.4.-8.5.95 
10.12.-22.12.94 
28.12.94-8.4.95 
10.12.-23.1.95,10.4.-
25.1.-26.3.95 
10.12.-23.1.95 
25.1.-8.5.95 
10.12.-22.12.94 
28.12.-23.4.95 
25.4.-8.5.95 

.-8.5.95 

8.5.95 
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