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THE INDIAN OCEAN PROGRAMl'IIE 

The International Indian Ocean Fishery Survey and Development 
Progrcunme, or Indian Ocean Proeramme for convenience, was formally 
conceived by the Indian Ocean Fishery Commission and its activities 
are conducted through that body. The Programme is supported by the 
UNDP and is being ca:rried out by the FAO Department of Fisheries., 
Put simply, the objective of the Programme is fishery development 
in the Indian Ocean region. 

H,.C., Winsor 
Programme Leader 
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Table 2 

rm1ge of observed characteristics 
of different subtypes of structure in the area off the 

Subtypes Depth 
To s0 /oo of water (m) 

structure 

summe1"' 75-76 0 25 .. 6-28 .. 9 35 .. 3-35 .. 7 
winter 77 0 25 .. 4-26.3 34 .. 9-35 .. 4 

Coastal Depth at lower summer 75-76 150 12 .. 2-22 .. 6 35 .. 2-35 .. 3 
Arabian/ boundary of 
Red Sea waters winter 77 150 15 .. 2-24.7 35 .. 1-35@4 

Nucleus of 400-600 1 .. 9-10 .. 0 34 .. 7-35 .. 0 

subant,, wat .. 
masei 

0-1200 5 .. 4-28 .. 9 34 .. 7-35 .. 1 

summer 75-76 0 26 .. 3-29 .. 4 31 .. 7-35 .. 1 

winter 11 0 22 .. 0-25 .. 9 30 .. 0-35 .. 6 

Western Depth a:t lower summer 75-76 150 14 .. 1-22 .. 9 35 .. 2-35 .. 6 
Mozambique boundary of 

1:rurface wa:terrs winter 11 150 14 .. 8-20@2 35 .. 0-35 .. 4 

Nucleus of' 6oo-8oo 6 .. 2- a .. 2 34 .. 6-34.8 
intermed .. 
subai1t@ wat .. 
mariuJ 

Surve;yed 0-1200 4.2-29.4 30.o-35.8 

surface summer 75-76 0 25. 1-21. 1 35.4-35 .. 7 
winter 77 0 no data 

Coastal Depth at lower summer 75-76 150 16.,5-20.4 35.4-35 
Southern boundary of 
Tropical surface waters winter 11 150 no data 

Nucleus of 800-1000 5· 1- 7.5 34.5-34 .. 6 
intermed .. 
subant.wa:t0 
mass 

Surveyed stratum 0-1200 401-27.7 3405-35 .. 7 
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Table 3 

Range of the observed thermohaline char@l,cteristics 

Types of Typical depths Depth To 
water (strata) (m) 

autumn 76 0 29@1-3003 34.,9-35,.4 
Surface 

l:lpring 77 0 2509-28.,4 35., 1-35 .. 4 

A:rabian/ 
Red Sea Depth at lower autumn 76 150 12 .. 6-13 .. 6 35.,0-35 .. 1 

boundary of 
surf ace waters spring 77 150 14 .. 0-15 .. 8 3501-35 .. 2 

Nucleus of 
intermed., 500-600 8.,1 ... 8@9 34 .. 8-3409 
subant .. wat .. 
mass 

Surveyed stratum 0-1200 502-3003 34 .. 8-3505 

autumn 76 0 28.,1-29 .. 3 3403-3409 
Surface 

spring 77 0 2507-2603 3407-3500 
Equatorial Depth at lower autumn 76 150 1200-1501 3409-3501 

boundary of 
surface waters spring 77 150 17 04-200 9 3408-35 .. 1 

Nucleus of 
intermedo 550-Boo 708-804 3407-3408 
subant0 wato 
mass 

Surveyed stratum 0-1200 500-2903 3407-3408 

autumn 76 0 2605-2802 3406-3505 
Surface 

spring 77 0 2403-2508 34 .. 7-3409 

Southern- Depth at lower autumn 76 150 1504-2204 3501-35 .. 7 
Tropical boundary of 

surface waters spring 77 150 2107-23 .. 8 35 .. 0-35,2 

Nucleus of 
in termed., 
subant., wato 700-1000 5 .. 3-7 .. 6 34 .. 5-34 .. 7 
mass 

Surveyed stratum 0-1200 4.,4-28 .. 2 34 .. 5-35.,7 
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Figure 4. The surface geostrophic water circulation in summer 
1975-1976 off the south-eastern .African coast 
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Figure 11 'Be Meridianal section along the Ma.scarene Ridge 28 March-21 April 1976 
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CHAPTER 4 

1 o PLANKTON INVESTIGA'I1IONS 

The distribution of plankton was studiedoffthe eastern African coast and in the area 
of the Mascarene Ridge (on Nazareth, Saya de Malha Banks, Seychelles and .Amirantes Banks)0 
'Phis work was an integral part of the fishery resources surveys and fish and invertebrate 
habite,t survey carried out off Kenya, Tanzania, Mozambique, Mauritius and Seychelles Islands0 
'.I'he periods of the observations and the amounts of the materials collected are presented in 
'I1able 4,. 

1., 1 Waters off .the eastern coast of Africa 

Neither in 1976 nor in 1977 was any continuous survey performed along the eastern coast 
of Africa. Because of the relatively short time the materials have been collected in separate 
limited area.so For example, in 1975-1976 half of the plankton stations were made while ma.king 
short sections spaced by 40 of latitude apart along 8°, 12°, 16°, 200, 24° and 27os,. 

No significant differences between the mean values of the plankton biomass obtained for 
various areas were foundo 

Along the whole length of the coast surveyed in 1975-1976 (between 2° and 27°s) the 
biomass of plankton averages 25 ml/m2 which suggests relatively high (for tropical latitudes) 
produotivi ty of this zone of the survey a.rea. The abundance of the neri tic diatoms accounts 
for the highest values of the biomass obtained, but at an overwhelming majority of the stations 
the food plankton constitutes the bulk of the planktonio biomass,. 

The coastal upwelling appears to be the cause of the higher planktonic biomass in the 
strip along the African coast. The correlation coefficient between the station depth and the 
seston volume is 0,.33 (valid at the significant level of 0.05). 

In July-August 1977 the coast was resurveyed - to be more exact the Tanzanian coast and 
Sophala shelf were surveyed (Figs. 17 and 18). Unfortunately, the areas of this survey and of 
previous one (1975-76) do not coincide at all (except for the section made along 20°S), and 
it is therefore impossible to make a.et ailed comparisons of the materials obtained,. Generally, 
there were no noticeable differences between the results of these two surveys by the biomass 
e.nd the nature of plankton.. The mean biomass of plankton along the .African coast in July­
August 1977 amounted to 24 ml/m2. The data collected in the area of 20°s in January of 1976 
and in August of 1977 also approximately correspond to each other. 

The coastal upwelling was also noted in 1977 (Fig. 19) o In November 1977 off Kenya and 
Ta..nzania the biomass of plankton was noticeably lower (Table 4). 

1 .. 2 Masca.rene Ridge area 

In April 1976 the biomass of plankton in the area along the northern part of the 
Masca.rene Ridge (north of 13010 1 ,-Fig. 19) was found to be unusually high (up to 239 ml/m2). 
The mean seston volume in this part of the survey area was 69 ml/m2. The plankton was 
particularly abundant in the area of the Saya de Malha Bank (Table 4). This is thought to 
be caused by the strong upwelling formed as a result of the interaction between the Equatorial 
current and underwater knollso 

Diatoms were obviously predominant among plankton: Thalassiothrix longissima and 
Rhizosolenia he bet at a f. were most. frequently found, but others, including neri tic ones, such 
as Chaetoceros affine,-Ch. atlanticum, Eh• messanense, Stephanopyxi_! palmeriana were also 
numerous., 

The plankton in the area of Nazareth Bank was oceanic in its species composition. Its 
concentration was not high (Fig. 20),. 
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Figure 22111 Fish concentrations distribution in Kenyan waters 
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Figure 18. Plankton biomass distri buUon off Mo121ambique coast (ml/m2) 





Figure 20,. 
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Plankton biomass distribution in the area of Masoarene Ridge Bariks 
in 1976 (in ml/m2) 



Figure 21 " 
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Figure 24.. Fish ooncentrations on Sopha.la shelf in January ·1976 
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Figure 25. Fish oonoentrations on Sophala shelf in February 1976 
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Figure 26. Fish concentrations on Sophala shelf in .lh1gust 1977 
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Figure 37. Trawling locations on the Sopha.la. shelf in 1977 
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Figura 42. Trawling locations on the Seychelles Bank 















Te,ble 23 

The of the horse mackerel Trach'l.lrUB 
on the de Ma.lha. :Bank in April 1976 · 

and in October 1977 

N 
II III v ·:v;t-III 

Ma,les 16 17 33 
lilemeJ.es 4 12 1 17 

Total. 4 ·16 29 1 50 

% 8 32 58 2 100 

Males 2 4 6 1 1 14 
ll'emales 3 1 3 1 1 2 11 

Tcrtal 3 3 4 9 1 2 3 25 
% 12 2 16 36 4 8 12 100 

Analysis of the table indicates possiblEl spawning periods of this horse mackerel., 
Apparently there are at bast two s.pawning seasons in April-June and in September/November .. 
Whole year-round spawning is not excluded., 

57 shows the distribution of commercial concentrations of lizard fish Saurida 
undosquwnis., A comparison of this cha;rt with that of horse mackerel clearly shows that 
lizard fieh are far more widespread.. The gonad maturation stages of the lizard fish in 
April 1976 and in September 1977 are given in Table 24 .. 
































































































