






INTRODUCTION 

Th i s  r e p o r t  cove r s  t h e  f o u r t h  c r u i s e  o f  R/V "Dr. F r i d t j o f  

Nansen" t o  su rvey  t h e  f i s h  r e s o u r c e s  o f f  Mozarnbique. The 

main o b j e c t i v e s  o f  t h i s  su rvey  have been d e s c r i b e d  i n  C r u i s e  

Repor t  nos 1 and 3. The r e p o r t s  a r e  p r e l i m i n a r y  and a f i n a l  

r e p o r t  on  t h e  p r o j e c t  w i l l  f o l l ow .  

NARRATIVE 

Depar tu re  : Maputo, 4 A p r i l  1978 

A r r i v a l  : Maputo, 19 June  1978 

P o r t s  of  c a l l :  B e i r a ,  20-23 A p r i l  

B e i r a ,  8-13 May 

Maputo, 29 May - 1 June  

Durban, 15-18 June.  

Cap ta in  : N i l s  Kleppe (To 10 May) 

Gunnar Haugland (From 10 May) 

S c i e n t i f i c  s t a f f :  0. Nakken (To 10 May), R.P. S i l v a  ( 4  

A p r i l  - 10 May and 1-19 J u n e ) ,  R.A.  Lund, T .    ho massen, O.  

Mar t insen ,  M. F r a n c i s c o  (4-20 A p r i l ) ,  L.R.S. Amado ( 4    pr il - 
1 0  May), M.A. B a l a t e  (1-19 J u n e ) ,  X.L.E. Manussa (1-19 

J u n e ) ,  R. Sæt re  (From 10 May). A.  S i l v a  (From 10  May). 

INSTRUMENTS AND METHODS 

The i n s t r u m e n t s  and methods a p p l i e d  a r e  d e s c r i b e d  i n  C r u i s e  

Repor t s  nos 1-3. On t h i s  coverage  more e f f o r t  was p u t  i n t o  

u s e  of  f i s h  p o t s  t h a n  on p r ev ious  c r u i s e s .  

RESULTS 

Survey r o u t e s ,  f i s h i n g  s t a t i o n s  and hydrograph ic  s t a t i o n s  

a r e  shown i n  F i g s .  l a  and l b .  Details of  t h e  f i s h i n g  s t a t i o n s  

a r e  g i v e n  i n  Table  1, w h i l e  Tab le  2 g i v e s  t h e  l e n g t h  d i s t r i -  



bution of the most important species. Table 3 gives the 

carapace length distribution of crustacea and Table 4 the 

catches of crustacea as percentage of total catch. 

Hydrography 

Figs. 13-14 shows the surface temperature and salinity 

observed during this cruise. The highest values, around 

30°c, were observed in the northern part decreasing to 22O- 

2 4 O ~  off Maputo. Due to large fresh water outflow, low 

surface salinity was observed in the nearshore zone near the 

mouths of the main rivers. The depth of the homogenous layer 

or the depth to the thermocline was about 25 m in the northern ( 

area and about 100 m off Maputo (Fig. 15). There was an 

increase seaward from 10 m to 50-75 m at Sofala Bank. Figs. 

2-5 show the hydrographic sections off the Zambezi delta. As 

can be seen, the influence of the fresh water runoff was 

noticeable down to about 50 m. 

The vertical distribution of temperature, salinity and 

dissolved oxygen in the six fixed hydrographic sections 

appear in Figs. 6-12. 

Pelagic fish 

The distribution of the echo recordings is shown in Fig. 14. 

As on the previous cruises, these recordings were confined 

to the shelf area. North of 1 7 O ~  the recordings were insig- 

nificant. The recordings at St. Lazarus Bank were most 

likely from a carangid species 25-35 cm long, also observed 

as small schools at the surface. Unfortunately it was not 

possible to identify the recordings due to rough bottom and 

shallow water. 

From about 1 7 O ~  the pelagic fish recordings increased 

southward. North of the Zambezi River they were dominated by 

orangemouth thryssa (Thryssa vitrirostris) and Indian pellona 



(Pellona ditchela). Both species were observed as small 

schools and as a layer close to the bottom from the shal- 

lowest depths to about 35-40 m. The length distribution 

indicates a bimodal distribution for both species. The 

smallest fish were irnmature and the rest in maturity stage 3 

or higher. In deeper water, 40-80 m, round and layang scad 

(Decapterus macrosoma and - D. maruadsi) were observed as 

small andschools close to the bottom during daytime and as a 

layer in 10-20 m depths during night-time. The scad were 

mostly irnmature. 

On the rest of the Sofala Bank area the pelagic recordings 

were dominated by buccaneer anchovy (Stolephorus buccaneri) 

and Indian pellona (Pellona ditchella). The Indian pellona 

as observed farther north, were found in small schools and 

as a layer at depths up to 40 m. The anchovy were mainly 

observed at bottom depths of 25 to 65 m with a concentration 

over 30-40 m depths. The length was between 4 and 7 cm. In 

the same area, surface schools of spanish mackerel (Scom- 

beromorus commerson) was observed feeding on the anchovy. 

From the Sofala Bank to about 2 5 O ~  the pelagic recordings 

consisted mainly of horse mackerel (Decapterus spp.) and 

barracuda (Spyraena spp.). As also observed on previous 

cruises porcupine fish (Didodon maculifer) contributed to 

the readings off Inhambane. Round herring (Etrumeus teres) 

17-21 cm were observed at about 2 3 O ~  and also at the Boa Paz 

Bank at 150 m depths during daytime. Smaller recordings of 

this species were also made at about 26O30'S. In the rest of 

Delagoa Bay the pelagic recordings were made up of Engraulidae 

(Stolephorus buccaneri, Thryssa vitrirostris and - T. setirostris), 

Carangidae (Trachurus trachurus, Carangoides malabaricus) 

and Indian driftfish (Ariornrna indica). 

O-group fish 

Small schools and layers of O-group fish were obcerved from 



Cabo Delgado to Sofala Bank. The recording were concentrated 

in the upper 70-80 m and the highest density was found off 

Nacala. The most abundant species seemed to be horse mackerel 

(Decapterus sp.) Scombrida sp. and Siganus z. 

Demersal fish 

Fig. 13 shows the demersal fish recordings. Except for at 

St. Lazarus Bank the recordings were scattered. At this bank 

the two-spot red snapper (Lutjanus bohar) dominated. The 

same species was also observed off Angoche. Between Angoche 

and Sofala Bank the main species were croakers (Otolithes 

ruber, Johnius belangeri), grunts (Pomadasys hasta), pony- 

fish (Leiognathus E) and some catfish (Arius sp.). 

From Sofala Bank to Delagoa Bay the catches were mostly sea 

breams (Argyrops spinifer, Sparus major, Evynis cardinalis 

and Polysteganus coeruleopunctatus) at depths between 50 and 

150 m. At greater depths crocodile fish (Peristedion adeni) 

were dominant. 

Mesopelagic fish 

The distribution of mesopelagic fish appears in Fig. 15. 

Pelagic trawl catches during the night at depths of more 

than 150 m were dominated by lantern fish (Myctophidae). A 

more diverse species composition occured in bottom trawls 

from deeper waters. The highest abundance of mesopelagic 

fish was along the continental slope. Along most of the 

coast, a scattering layer along the bottom between 300 and 

350 m was a characteristic feature. Besides lanternfish this 

layer mainly consisted of Psenes indicus, Neoscombrops 

annectens, Cubiceps natalensis and snake mackerel (Thyrsi- 

toides marleyi). Even at night-time lantern fish were caught 

in this layer, so it is obvious that not all Myctophidae 

species migrate to the surface during this time. 



I n  Table 5 a r e  p resen ted  d a t a  on t h e  p o t s  f i s h i n g  s t a t i o n s .  

The b e s t  c a t c h e s  amounted t o  25 kg/pot .  A s  d i f f e r e n t  t ypes  

of p o t s  were used i n  t h e  same s e t t i n g ,  and t h e  f i s h  avoided 

some of t h e s e  t h e  average c a t c h  r a t e  could probably be 

i nc reased  by about  2 0 % .  F a i r l y  good c a t c h e s  were ob ta ined  a t  

t h e  S t .  Lazarus Bank a t  15-20 m and o f f  Bazaruto I s l a n d  a t  

85 m.  

Plankton 

The average echo abundance ( i n  mm d e f l e c t i o n  p e r  n a u t i c a l  

m i l e )  a t t r i b u t e d  t o  plankton and f i s h  l a r v a e  i s  shown i n  

F ig .  1 6 .  The record ings  o u t s i d e  t h e  s h e l f  a l s o  inc luded  a  

minor c o n t r i b u t i o n  from mesopelagic f i s h  which was d i f f i c u l t  

t o  s e p a r a t e  f romslankton  r eco rd ings  du r ing  night- t ime.  A s  

a l s o  observed prev ious ly  t h e  h i g h e s t  va lues  were observed 

a long t h e  s h e l f  edge. I n  t h e  no r the rn  a r e a  t h e  record ings  

were low and inc reased  southwards. South of So fa l a  Bank t h e  

r e l a t i v e  abundance was i n  g e n e r a l ,  h ighe r  than  on t h e  

prev ious  coverage.  

The wet displacement  volumes of plankton a long  t h e  hydro- 

g raph ic  s e c t i o n s  a r e  shown i n  F i g s .  17 and 18. Compared wi th  

t h e  r e s u l t s  from t h e  previous  c r u i s e ,  t h e s e  va lues  seem t o  

be s l i g h t l y  h ighe r .  



Table  1. Record of f i s h i n g  o p e r a t i o n s .  
BT : Bottom t r a w l ,  PL: P e l a g i c  t r a w l ,  GN: G i 1 1  n e t ,  LL: Long l i n e ,  HL: Hand l i n e ,  
P: Po t s .  
F i s h  names: J .L.B.  Smith, Sea F i s h e s  of Southern A f r i c a  and FAO Spec ies  I d e n t i -  
f i c a t i o n  Shee t s  f o r  F i she ry  Purposes,  

Catch 
Time Bottom Gear T o t a l  p e r  
S t a r t  S t  Gear d e p t h  dep th  P o s i t i o n  c a t c h  hour 

D a t e  GMT no type  m m South E a s t  kg kg Dominant s p e c i e s  ( t o t a l  c a t c h ,  kg) 

Scombridae sp .  

Lante rn  f i s h  Myctophum 2 spp 

O-group f i s h  

O-group f i s h  

Two s p o t  r e d  snapper Lut janus  bohar (78) 

Two s p o t  r e d  snapper Lut janus  bohar (49)  

Two s p o t  r e d  snapper Lut janus  bohar (30)  

Two s p o t  r ed  snapper Lut janus  bohar (31)  

Two s p o t  r e d  snapper Lut janus  bohar(174) 

Lantern f  i s h  Myctophidae sp.  (l) 

Lantern  f i s h  Myctophidae s p . ( 0 . 4 )  

Medusa (1 .5)  , S q u i d s ( 0 . 3 ) ,  Lante rn  f i s h  
Myctophidae sp .  ( O. l )  

O-group f i s h  Siganus s p  Thunnus s p .  - r-.- 
Scomber sp . ,Gecapterus  sp .  

O-group f i s h  Siganus sp . ,Decapterus  sp .  
Squids.  

Lante rn  f i s h  Myctophidae (30)  
K r i l l  Euphausi ids  (5 )  
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(Table  1 Continued) 

Catch 
T i m e  Bottom Gear T o t a l  p e r  
S t a r t  S t  Gear d e p t h  d e p t h  P o s i t i o n  c a t c h  hour 

D a t e  GMT no t y p e  m m South E a s t  kg kg Dominant s p e c i e s  ( t o t a l  c a t c h ,  kg) 

86 86 T ige r too thed  c roacker  O t o l i t h e s  r u b e r  
( 4 8 ) ,  Belanger c roacker  Johnius  
b e l a n g e r i i  ( l o ) ,  S k a t e s ( l l ) ,  Jumbo 
t i g e r  prawn Penaeus monodon ( 4 )  , White 
prawn Penaeus i nd i cus  ( 5 )  

~ a r g e h e a d h a i r t a i l  T r i c h i u r u s  l e p t u r u s  
(28)  ,Tiger- toothed c roake r  ~ t o l i t h s  
r u b e r  (19) , Orangemouth t h r y s s a  
Thryssa  v i t r i r o s t r i s  ( 2 4 ) ,  1ndian  pe l -  
l ona  Pe l lona  d i t c h e l a  (15)  , White 
nrawn Penaeus i n d i c u s ( l 5 ) .  

Cobia Rachycentron canadus (38) 
S i l k y  sha rk  Carcharhinus f a l c i f o ~ m i s ( l 8  
Black t i p p e d  shark  Carcharbicus  maculi- 
L' ' 

97 97 C a t f i s h  Ar ius  cp. ( 1 6 ) ,  Orangemouth 
t h r y s s a  Thryssa v i t r i r o s t r i s  ( 1 2 1 ,  
I nd i an  p e l l o n a  Pe l lona  d i t c h e l a ( l 3 )  
Black pomfret  Formio n i g e r  (10)  ,White 
prawn Penaeus i n d i c u s  ( 7 ) .  

25 18O31' 36O49' 2 4 4  2 4 4  Larghead h a i r t a i l  T r i c h i u r u s  l e p t u r u s  
(60)  , C a t f i s h  Ariuc sp.  (46)  , J e l l y f i s h  
(50)  , Sharks  Carcharhinus cp. ( 2 2 )  , 

White prawn Penaeus i nd i cus  ( 1 0 )  , 
Orangemouth t h r y s s a  Thryssa v i t r i r o s t r &  
(12) , Crabs Lagocephalidae cp. ( 8 )  

76 1 8 ~ 2 7 '  37O17' 182 182 Layang scad  Decapterus macrosoma(30) 
Round scad Decapterus maruadsi (15)  
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( T a b l e  1. C o n t i n u e d )  

C a t c h  
T i m e  B o t t o m  G e a r  T o t a l  per 
S t a r t  S t  G e a r  depth depth P o s i t i o n  catch h o u r  

D a t e  GMT n o  type m m S o u t h  E a s t  k g  k g  D o m i n a n t  species ( t o t a l  ca tch,  k g )  

2 6  B r u s h t o o t h  l i z a r d f i s h  S a u r i d a  u n d o s -  
q u a m i s  ( 1 9 )  

1 6 . 5  1 1 4 0  1 3 7  PL 6 9 1  1 8 0  21°02 '  35O48 '  8 4  9 0  L a n t e r n f  i s h  Myctophidae spp. ( 9 )  S h a r k s  ( 7  5 )  

1 7 . 5  0 4 4 5  1 3 8  P 2 0 1  2 0 1  21°26 '  3 5 O 3 3 '  1 0  S h a r k s  S q u a l i d a e  s pp . (  ) 

1 7 . 5  0 4 5 5  1 3 9  P 1 0 0  1 0 0  21°26 '  35O32 '  1 1 9  L o n g s p i n e  s e a b r e a m  A r g y r o p s  s p i n i f e r  
( 7 2 ) ,  S n a p p e r s  L u t j a n i d a e  spp. ( 3 0 ) .  

1 7 . 5  0 5 0 5  1 4 0  P  5 0  5 0  21°26 '  35O32 '  2  C r a b s  Portunidae (1) 

1 7 . 5  0 5 1 0  1 4 1  P 1 9  1 9  21°26 '  35O31 .5 '  3 C r a b s  P o r t u n i d a e  ( 2 )  

1 9 . 5  1 8 3 5  1 4 2  BT 3 4 9  3 4 9  21°57 '  35O39'  L 1 d 1 

1 9 . 5  2 1 3 5  1 4 3  BT 2 8 8  2 8 8  21°58 '  35O38 '  8 0  1 6 0  B r u s h t o o t h  l i z a r d f i s h  S a u r i d a  u n d o s -  
q u a m i s  ( 1 2 )  , L a n t e r n f  i s h e s  Myctophidae 
spp. ( 2 1 )  , N e o s c o m b r o p s  a n n e c t e n s  ( 1 0 )  
C u t t l e f  i s h  ( 7 )  

2 0 . 5  0 3 1 3  1 4 4  PL 80 -90  5 0  22O16 '  35O34 '  L 1 1 S q u i d s ,  M e d u s a e  

2 0 . 5  1 3 0 0  1 4 5  BT 2 0 0  2 0 0  22O36 '  35O39 '  O O N o  catch 

2 1 . 5  1 3 0 0  1 4 6  BT 2 3 0  2 3 0  23O06 '  35O44 '  15  1 5  S i i l s m e l t  A r g e n t i n a  s p h y r a e n a  ( l o ) ,  S i l v e r  
B r u s h t o o t h  l i z a r d f i s h  S a u r i d a  u n d o s -  
q u a m i s  ( 7 ) ,  C r o c o d i l l e  f i s h  P e r i s t e d i o n  
adeni  ( g ) ,  C u b i c e p s  sp. ( 4 1 ,  S q u i d s ( l 1 )  

2 1 . 5  2 1 5 2  1 4 8  BT 9 9 - 1 1 3  99 -U3  23O16 '  35'38' 1 4  1 4  O b t u s e  b a r r a c u d a  S p h y r a e n a  o b t u s a t a ( 4 ) ,  
B o x f i s h  T e t r o s o m u s  c o n c a t e n a t u s  ( 4 )  , 
Monocentris japonicus (1) . 

2 2 . 5  0 6 5 5  1 4 9  BT 2 6  26  23O28 '  35O28 '  O O N o  catch 
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(Table  1. Continued) 

Catch 
T i m e  Bottom Gear T o t a l  p e r  
S t a r t  S t  Gear d e p t h  dep th  P o s i t i o n  c a t c h  hour 

D a  t e  GMT no type  m m South E a s t  kg kg Dominant s p e c i e s  ( t o t a l  c a t c h ,  kg) 
- - -- 

9.6 1745 188 BT 108- 108- 25O14.5' 33O49' 20 20 Brushtooth l i z a r d f i s h  Sau r ida  undos- 
98 98 quamis ( 3 ) ,  I nd i an  d r i f t f i s h  Arioma 

i n d i c a  ( 5 )  

10.6  0345 189 LL 125- 125- 25O06' 33O53' 1 0 0  Milk shark Rhizoprionodon a c u t u s  (51) 
131  131  

10.6 1124 190 P 46 46 25O23' 33O22' 17 Grouper Epinephelus t a u v i n a  (11) 

10.6 1 1 4 1  191 P 109- 109- 25O23' 33O23' 2  Tr igger f  i s h  (2 )  
137 137 

10.6 1159 192 P 177- 177- 25O21' 33'22' 24 Shovel nosed l o b s t e r  S c y l l a r i d a e  sp .  
203 203 ( 2 0 ) .  

11.6 1305 193 PL 146 75 25O53' 33O07' 20 30 K r i l l  ( 2 0 ) .  

11.6 1610 195 P 100- = 100-  26O03' 33O03' 1 4  Sunf i s h  Cheimerius nuf a r  (8 )  
1 1 0  110 

11.6 1 6 2 0  196 P 159- 159- 26O03' 33O04' ' 45 Spiny dogf i s h  Squalus a c a n t h i a s  (36) , 
174 174 Seabream Polysteganus coeruleopunc- 

t a t u s  ( 7 ) .  

Lante rn  f i s h  Myctophidae cp. ( 2 1 ) ,  
Neoscombrops annec tens  (8  , Spiny- 
d o g f i s h  Squalus a c a n t h i a s  (36)  , Spiny 
l o b s t e r  Pa l inu rus  delagoae ( 25) . 
Sharks Carcharhinus cp. (11) 

Gear l o s t  

Lantern f i s h  Myctophidae s p . ( 2 7 ) , S p i n y  
Zobster  Paliinurus delaqoae ( 1 2 )  . 
No c a t c h  





Table 2 Continue 

LENGTH DISTRIBUTION (in cm) 

1 2 3 4 5 
SPECIES st .  G 1 2 3 4 5 6 7 8 ~ 0 1 2 3 4 5 6 7 8 ~ 0 1 2 3 4 5 6 7 8 ~ 0 1 2 3 4 5 6 7 8 ~ 0 1 2 3 4 5 6 7 8 9 0  

CLUPEIDAE 

Etrurneus teres 151 ET  

(Round herring) 164 P T  

180 ET  

Sardinella gibbosa 125 P T  - 11 22 15 2 - 
(Goldstripe 
sardinella) 

S. s irm 125 P T  

(Spotted sardinella) 

S. melanura 115 P T  

(Blacktail sardinella) 122 

Dussumieria =a 118 P T  

(Rainbow sardine) 123 BT 

Pellona ditchela -- 101 BT 

(Indian pellona) 103 ET 

106 ET  

ENGRAULIDAE 

Stolepho rus 
buccaneeri 

(Buecaneer anchovy) 1 18 P T  

119 P T  



Table 2 Continue 

LENGTH DISTRIBUTION (in cm) 

1 2 3 4 5 
SPECIES s t .  G 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 ~ 0 1 2 3 4 5 6 7 8 ~ 0 1 2 3 4 5 6 7 8 ~ 0 1 2 3 4 5 6 7 8 9 O  - 

ENGRAULIDAE (cont. ) 
132 P T  - 10 49 37 13 - 
134 P T  - 4 1 7 2 8  5 2 - 

Thryssa  v i t r i ros t r i s  101  

( ~ r a n ~ e m o u t h  t h r ~ s s a ) ~ ~ ~  

105 

106 

108 

109 

112 

113 

115 

116 

121 

122 

124 

179 

Thryssa  s e t i m s t r i s  179 P T  - 3 1 7 2 5 2 1 6  3 7 1 - 
(Longjaw thryssa)  

EEIOGNATHIDAE 115 P T  4 4 8 2 0  7 1 - 

Leiovnathus elongatus - 35 9 1  35 - 
P ~ ~ $ ~ ~ ~ )  150 BT - 3 46 38 9 5 5 - 

LUTJANIDAE 

Lutjanus bohar 86-90 P - 1 1 - 1 3 2 2 1 1 3 1 5 3 4 5 2 3  

( ~ w o s p o t r e d s n a p p e r )  * 5 1 5  7 6 1 3  5 9 1 1  1 5  5 3 1 0 4  3 2 4 - 1 - 1 - - - 1 1  - 
106 BT - 1 - - - - - 1 - 3 - 2 - - - - - - - - - -  1 - 

MULLIDAE 

Upeneus moluccensis 102 BT - 5 4 8 6 1 2 2  8 1 - 
(Goldband goatfish) 18 BT - 8 1 1 6 1 2 8  3 2  - 

U. vittatus 102 BT - 2 4 3 4 2 1 2 1 -  

(Yellowstriped 
goatfish) 103 BT - 1 1 2 7 4 2 2 1 1 7  7 2 - 

116 BT - 2  1 7 3 0 1 5 5  - 
123 B T  - 1 - 1 2 0 2 6 7  1 - 

---- , 
l l ---p- -- --- - .-. - 



Table 2  Continue 
-- 

LENGTH DISTRIBUTION (in cm) 

1  2  3  4  5  
SPECIES ~ t .  G 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0  

MULLIDAE (cont. ) 

U. sulphureus 102 BT 

(Yellow goatfish) 

Parupeneus 
bifasciatug 163 BT - 1 1 3 2 - 2 3 6 1 1 1 8 3 3 2 4 6 3 1 1 2 - 1 1 -  

(Double bar  goatfish) 

M Y  C TOPHIDAE 

Diaphus sp. 135 BT - 7  14 19 28 4  - 
176 BT - 1 5 1 0 5  3  1 - 

Diaphus elucens - 188 BT - 4 4 6 8 1 0 4 3  3  - 
197 BT - 1 3 7 1 2 8  6 1 0 4  1  - 

NEMIP TERiDAE 

Nemipterus delagoa 126-129 P - - 1 2 - - 1 - 4 5 5 3 1 1 7 9 4 -  
(Delagoa threadfin 
bream) 135 BT - 1 1 3 3 - 1 -  

POMADAS YIDAE 

Pomadasys hasta 106 BT 

(Lined silver grunt) 4 1 1 0 1  

116 BT 
4 1 2 2 2 2  1  

P. rnaculatus 101 BT 

(Blotched grunt) 
102 BT 

SCIAENIDAE 

Johnius belangerii 105 BT - 2  5  2  1 2  9  8 1 5 1 3 1 2 1 4 3  5  2  1  - 
(Belanger' s croacker) 106 BT - 2  4 1 0 2  3  1  - 
Otolithe s 105 BT - 2 3 - - - - - - -  - 2 2 - 3 1 1 3 1 1 8 1 8 1 1 1 1 3 3 4 - l - -  1  - 
(Tiger -toothed 

croacker) 
106 BT 

Sciaena sp. 
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Table 2 Continue 

LENGTH DISTRIBUTION (in cm) 

1 2 3 4 5 
SPECIES St. G 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0  

SPHYRAENIDAE 116 BT 

Sphyraena obtusata 135 BT - 
(Obtuse barracuda) 123 BT 

S YNODON TIDAE 

Saurida undosquamis 102 BT 

(Brushtooth lizardfishSg4 PT 

Trachinocephalus 
myops 135 BT 

(Bluntnose lizardfish) 143 BT 

THERAPONIDAE 

Pela tes  oxyrhynchus 132 P T  - 5 16 - 
(Blotched therapon) 
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Table 4 .  Crustaceans  - c a t c h e s  a s  'percentage of t o t a l  c a t c h  by 

bottom t r a w l .  Shrimps (S)  and l o b s t e r s  (L)  

( Inc lud ing  shovelnosed l o b s t e r  and c r a y f i s h  (Nephropc)) .  

St .no.  Depth T o t a l  c a t c h  Shrimps and 

m pe r  hour (kg)  l o b s t e r  ca t ch /  

hour (kg)  

16 is) 
4 4  (Sl 

3 ( L )  

1 . 3  ( C )  

1 . 2  ( L )  

11.5 ( C )  

7.0 ( L )  

1 .6  ( C )  

30.0 ( C )  

5 .0 ( L )  

2.5 ( C )  

25.0 ( L )  

12.0 ( L )  

-4 (S) 



Table  5 .  Average c a t c h e s  p e r  po t .  

F i sh ing  Depth Average c a t c h  

S t a t i o n  no. m p e r  p o t  - kg Dominant s p e c i e s  

Snapper Lu t j anus  bohar 

Snapper Lu t j anus  bohar 

Snapper Lu t janus  bohar 

Snapper 'Lut j 'anus 'bohar 

Scavenger L e t h r i n u s  v a r i e g a t u s  

Snapper Lu t j anus  bohar 

Snapper Lut  j anus  sanguineus  ,Crabs  

Crabs,  Th read f in  bream Nemipterus 
d e l a s o a  

Rachyoentron canadus ,  Th read f in  
bream 

Threadf in  bream Nemipterus 
de lagoa  

Shovelnose l o b s t e r  S c y l l a r i d a e ,  
Crabs 

Seabream Argyrops s p i n i f e r ,  
Snapper s 

Crabs 

Crabs 

S i l v e r  seabream Sparus  major 

S i l v e r  seabream, Ca rd ina l  seabream 
Evvnnis c a r d i n a l i s  

Ca rd ina l  seabream, S i l v e r  seabream 
Sharks  

Greasy g rouper  Epinephelus  t au-  - 
v i n a  

Blood-spot swimiing c r a b  

Scavenger L e t h r i n u s  nebulosus  

Seabreams Argyrops f i l amen tosus ,  
Po lys teganus  coe ru l eopunc t a tu s  

Shovelnose l o b s t e r  S c y l l a r i d a e  



Table  5  Continued. 

F i sh ing  Depth Average c a t c h  
s t a t i o n  no m p e r  p o t  - kg Dominant s p e c i e s  

165 45 1 l Crabs 

166 102 O No c a t c h  

Grouper Epinephelus s p . ,  
Seabream Polysteganus 

Sharks ,  Crabs 

Crabs,  Lobster  P. o r n a t u s  

No c a t c h  

Shovelnose l o b s t e r  

Shovelnose l o b s t e r  Pa l inu rus  
delacroa 

Malabar c a v a l l a ,  Grunter  

Grouper Epinephelus sp.  

Seabream Polysteganus - coe- 
ru leopunc tus  

Snapper Lut janus  sanguineus,  
Grouper 

Tr igger f  i s h  

Shovelnose l o b s t e r  

No c a t c h  

Cheimerius nu fa r ,  seabream 

Sharks ,  seabreams 



Fig.  l a .  Survey r o u t e s  and s t a t i o n s  - nor thern  p a r t .  

1) Hydrographic s t a t i o n  2 )  Bathythermograph s t a t i o n  
3 )  P e l a g i c  t r awl  4 )  Bottom 5 )  Handline 6 )  P o t s  
7 )  Long-line 8 )  G i 1 1  n e t .  





F i g .  2 .  Zambezi s e c t i o n  I. V e r t i c a l  d i s t r i b u t i o n  of  t e rnpera tu re ,  

s a l i n i t y  and d i s s o l v e d  oxygen. 



Fig. 3. Zambezi section 11. Vertical distribution of 

temperature, salinity and dissolved oxygen. 



Fig. 4. Zambezi section 111. Vertical distribution of 

temperature, salinity and dissolved oxygen. 



Fig. 5. Zambezi section IV. Vertical distribution of 

temperature, salinity and dissolved oxygen. 
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Fig.  13a. Demersal f i s h  r eco rd ings  and s u r f a c e  temperature  - 
nor the rn  a r e a .  

1 

I L H A S  
COMORES 

SCATTERED 

8 
CZs 

23. L 

- 

- 

v 

- 

- 

- 

L* 



Fig.  13b. Demersal f i s h  r eco rd ings  and s u r f a c e  tempera ture  - 
southern  a r e a .  



Fig .  14a. Pe l ag i c  f i s h  r eco rd ings  and s u r f a c e  s a l i n i t y  - 
nor thern  p a r t .  



F i g .  14b. P e l a g i c  f i s h  r e c o r d i n g s  and s u r f a c e  s a l i n i t y  - 
s o u t h e r n  p a r t .  



Fig.  15a.  Mesopelagic f i s h  r eco rd ings  and dep th  of t h e  homo- 

geneous l a y e r  - southern  a r e a .  



S C A T T E R E D  

I L  HAS 
COMORES 

Fig .  15b. Mesopelagic f i s h  r eco rd ings  and dep th  of t h e  

homogeneous l a y e r  - nor the rn  p a r t .  



Fig .  1 6  a .  Average echo abundance of plankton - nor the rn  a r e a .  



Fig .  16b. Average echo  abundance of  p l a n k t o n  - s o u t h e r n  area. 
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Fig. 17. Wet displacement volume of plankton at the hydro- 

graphical sections off the Zambezi River. 
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Fig. 18. Wet displacement volume of plankton at the hydrographical 1 
section off the Zambezi River. l I 
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