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INTRODUCTION

Following the First Session of the IOC Regional Committee for the 
Central Eastern Atlantic (IOCEA) held In Praia, Cape Verde, 19-23 January 
1987, and In accordance with the recommendation of the IOC Assembly at Its 
Fourteenth Session (Paris, 17 March - 1st April 1987) regarding the Joint IOC- 
UN (OALOS) programme of Ocean Science In relation to Non-Living Resources 
(OSNLR), a Consultation Meeting of Experts on the development of OSNLR In the 
IOCEA region was held In Abidjan, Cote d'Ivoire (2-5 November 1988).

The main objective of the consultation meeting was to establish a 
mechanism to develop the research capabilities of participating countries, as 
recommended by the Regional Committee and endorsed by the IOC Assembly. The 
Consultation Meeting prepared a plan of Action for the Implementation of the 
regional component of OSNLR. The project proposal "Sediment Budget along the 
West African Coast" was prepared during the meeting and endorsed by the IOC 
Assembly at Its Fifteenth Session (Paris, 4-19 July 1989).

This proposal was made In order to focus research of the Regional 
Component on Coastal Erosion which Is a major problem that most of the West 
African coastal states have to face. The proposed Plan of Action consists of 
the integrated study of sedimentary fluxes on the Continental Shelf from the 
Bight of Benin in Nigeria to Morocco. It includes two sub-projects:
(1) Sediment flux of rivers reaching the coast, and (11) Hydrodynamics and 
sedimentology of the shallow continental shelf.

It was recommended to set up a Group of Experts from the region to 
organize the networks responsible for carrying out the above-mentioned 
projects. In pursuance of sub-project (11) a cruise was planned in the Gulf 
of Guinea to study the hydrodynamic forces which play very Important roles In 
coastal erosion. Research vessel SARKIM BAEA was offered by Nigeria and 
researchers from the various Member States of the IOCEA region participated 
In the cruise which took place on IO - 25 October 1989.

1. BACKGROUND OF THE CRUISE: THE PLAN OF ACTION FOR THE DEVELOPMENT OF
OSNLR IN THE IOCEA REGION

1.1 BACKGROUND

At the OSNLR Consultation Meeting In Abidjan (2-5 November 1988), 
discussions on coastal erosion concentrated on the need to provide a 
scientific basis for long-term and large scale coastal management and 
protection within the IOCEA region. Understanding of these phenomena implies 
that coastal evolution should be examined in terms of a continental shelf. A 
project entitled "Sediment Budget along the African Coast" was prepared in 
Abidjan meeting and then endorsed by the IOC Assembly at its Fifteenth Session 
(Paris, 4-19 July 1989). Expected outputs and inputs from the projected Action 
Plan were described as follows:
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1.1.1 Expected outputs

The proposed project will have the following outputs:

(I) a denser network of research institutes and coastal observatories, 
who accepted to participate to obtain adequate information on:
• coastal erosion
• the geological nature of superficial deposit of the shelf
- river Inputs Into the ocean
- physical oceanography of the shelf: data on currents, waves,

suspended material, and
- a regional sedimentary budget.

(II) local experts trained to operate the sub-reglonal physical oceanography 
measurements required for the development of the project and associated 
methods.

1.2.1 Expected Inputs

Based on a three-year project duration, the following Inputs and 
facilities are required from participating countries:

(I) identification of sites representing key research areas for studying 
coastal sand erosion facilities such as suitable laboratories for analysis;

(II) staff for measurement and/or sampling on the coastline (river discharge, 
coastal evolution, effects of waves on the shoreline) and on board (physical 
oceanography, sedimentology).

(lii)use of research or local fishing vessels, or those of the respective Port 
Authorities or Navy, for oceanographic measurements and sampling of the 
continental shelf.

1.2 THE PLAN OF ACTION FOR THE DEVELOPMENT OF OSNLR IN IOCEA

The project "Sediment budget along the west african coast" was 
presented In two forms:

1.2.1 A study of the sedimentary fluxes from the continent to the
coastal zone.

This study will include the evolution of the coastline and beaches in 
relation to the fluviatile fluxes and evolution of these fluxes due to the 
damming of rivers. It was decided that the study will be developed on a 
national basis by researchers in each Member State of the region. Data to be 
collected are:

(i) Continental Fluxes to the Ocean. River discharges to the Ocean (of water 
and particulate matter) will be studied by measuring fluxes over different 
seasons. Available data concerning historical variations in water discharge 
and that of suspended materials (SM) will be collected and studied in 
comparison with data collected following damming of the rivers and/or recent 
climatic changes.

(ii) Satellite Imagery or Aerial Photography of the Shoreline and Continental
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Shelf will provide essential information on the nature and location of river 
inputs to the ocean, the behavior of their related plumes over the continental 
shelf, the short-term evolution of coastline and areas of upwelling etc. These 
data and other observations could serve as a guide for other physical 
measurements on the shelf.

1.2.2 A study of sedimentary dynamics of the shelf of the bay of Benin

In relation to this objective, it was proposed at the Consultation 
Meeting in Abidjan that co-operative cruises on African ships would be 
organized with the participation of scientists of the various Member States 
of the Region. The first, covering the Gulf of Guinea sector, slated for the 
last quarter of 1989, was made possible by the offer from Nigeria to provide 
its Oceanographic Research Vessel, R.V. SARKIM BAKA. This offer welcomed in 
the Abidjan meeting, was then endorsed by the Guiding Group of Experts on 
OSNLR at its Third Session (Bordeaux, 21-25 February 1989). The Group strongly 
recommended IOC to seek ways and means to assist regional co-ordinator and a 
regional Group of Experts in the implementation of the planned cruise.

The ultimate objective should be to develop research capabilities of 
participating countries for the integrated and rational management of the 
coastal zone. The immediate targets should be: i) to provide training and 
experience in the observation and jjj situ measurements of hydrodynamics, ii) 
to obtain data on physical oceanographic processes, bathymetry and bottom 
topography, and geology of the continental shelf, iii) to produce a report 
integrating ali data obtained from the cruise and relating them to the problem 
of coastal erosion in the region and sediment budget along the West African 
Coast.

At the Abidjan Meeting, it was decided that such objectives would be 
implemented through several IOCEA sea cruises undertaken in common. The first 
phase of this Plan took place from 10-25 October 1989, in the Gulf of Guinea 
on board Nigeria's research vessel SARKIM BAKA. The adopted specific theme for 
the cruise was "Hydrodynamics and sedimentology of the shallow continental 
shelf".

2. THE FIRST IOCEA COMMUNAL SEA CRUISE IN THE GULF OF GUINEA

2.1 GENERAL OVERVIEW ON THE CRUISE

The IOCEA Communal Sea cruise in the Gulf of Guinea on board the 
Research Vessel SARKIM BAKA of the Nigerian Institute for Oceanography and 
Marine Research officially took off on 10th October 1989.

The research vessel sailed out of the NIOMR's jetty at about 16.00 hrs 
local time after a flag off ceremony performed by the Director of the 
Institute Mr. J. G. Tobor and watched by a crowd that included journalists 
from the electronic and print media. Discussions had been held earlier on land 
about the scientific objectives of, and logistic for, the trip.

The following were on board:
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1. Mr. L. F. AW0SIKA Scientist and Cruise Leader • Nigeria

2. Mr. E. 0. 0YEW0 Scientist - Nigeria

3. Mr. Chijoke IBE Scientist - Nigeria

4. Mr. S. AGBOCA Lab. Technologist - Nigeria

5. Mr. R. G. JOHNSON Scientist • Sierra Leone

6. Mr. Barry SAD0U Scientist - Guinea

7. Mr. Abe JACQUES Scientist • Côte d'Ivoire

8. Mr. Aka K0UAME Scientist - Côte d'Ivoire

9. Mr. L. G. Y0BA Scientist - Congo Republic

IO. Mr. Malang BARROW Scientist • Gambia

11. • Mr. A. B. BLTVI

(Joined the Group on

Scientist

12 October 1989)

- Togo

12.

13.

Lt. Mores JARUMAI

Mr. Julius GAMBA

• Nigerian Navy

- Nigerian Navy

(Diving Supervisor)

(Diver)

14. Mr. Dominic EZECHIMA - Nigerian Navy (Diver)

Aiso on board were twelve crew members who were part of the normal crew 
of "SARKIM 3AKA".

A day-to-day account of activities undertaken on-board Is given In Annex 
I. However a summary of their activities Is given below:

During this 15-day sea cruise In the Gulf of Guinea between Long. 
4#00.00"E (east of Lagos) and Long 8*00.00"W (the western boundary of Côte 
d'Ivoire) - the Scientists on board made the following measurement for data 
collection:

(I) A total of 68 stations were occupied for bottom sediment sampling while 
31 iitatlons were occupied for water sampling.

(II) Two stations (One off the Avon Canyon east of Lagos long. 03° 51 81"E 
and Lat. 6°22 00"N) and the other of the Trou Sans Fond in Abidjan 
(Long 4* 01 29"W and Lat. 5*13 95"N) were occupied for current metering 
lasting 13 hours each.

(iii) Five stations were occupied for diving expeditions and XBT launches.

(iv) A total of 37 established lines of profiles (every degree longitude and 
cross-cutting lines) were sounded by bathymetry and bottom 
configuration.

(v) Oceanographic, meteorological and other hydrodynamic data were collected 
at every 20 minutes for a total of 15 days.

On the 25th October 1989, SARKIM BAKA and the scientists returned to 
Lagos, the dual objectives of the cruise -data gathering and on board training 
having been achieved. '
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2.2 OPERATIONAL PROCEDURES

2.2.1 Vessel

NIOMR's oceanographic research vessel R/V SARKIM BAKA Is 42.00m long 
with a gross tonnage of 272 tons and a draft of 2.90m (fig.). The vessel has 
on board an echo sounder with a sounding range of 0-480m, colour echo sounder, 
gyro compass, satellite positioning system with course plotter, direction 
finder, expendable bathythermograph, hydrographic winch and weather facsimile.

2.2.2 Positioning

The satellite positioning system on board was used to position the 
vessel. Satellite fixes were used to update positions and make necessary 
corrections. Aiso conventional positioning system of compass bearing (Gyro and 
Conventional) was used to check vessel position in order to minimize error. 
A course plotter on board was used to plot tracks of the vessel.

2.2.3 Bathymetry

Nine longitudinal strike lines of profiles (lines 3-29) were established 
on a working map of scale 35 000 000 (Fig.2). Another 27 lines, some running 
parallel to the coast line and others running diagonal to the coastline were 
aiso established on the working map. Soundings were undertaken along these 
lines of profiles in minimum water depth of 20 meters and maximum of 500 
meters of water. Along these sounding lines event marks were made at every 20 
minutes. At the end of every profile a hard copy of the continuous profile was 
obtained from the echosounder.

2.2.4 Sediment and water sampling

Bottom sediment samples (table 1) were taken with a grab and phleger 
corer at water depths of 25m, 50m, 75m 100m and 125m. Water samples (table 
2) using Nansen bottles were taken at the surface and depths of 10m, 20m, 30m, 
50m, 100m and 125m.

2.2.5 Current metering (fig. 11 to 14)

At two stations, one off the Avon canyon (east of Lagos, longitude 
03a.51'81nE and latitude 6*232.06"N in 20 meters of water) and the second off 
West of the Trou Sans Fond in Abidjan (Longitude 4*01'22"W and latitude 
5*13',95nN), current magnitude, direction, barometric pressure and wind data 
were collected for 13 hrs. at each station. For the current data, measurements 
were taken at near surface, mid depth and near bottom for 13 hours at each 
station.

2.2.6 Diving expeditions (Annex II)

Five stations were occupied for diving expeditions. At each diving 
station the vessel was anchored, and the skiff boat was used to take the 
divers out to the diving stations which were generally very near the mother 
vessel. Photographs of the bottom as well as bottom samples were taken at each 
station.



IOC/INF-846
page 6

2.2.7 Expendable Bathythermograph (fig. 5 to 9)

For XBT launches the vessel steamed out to 500 meters of water where XBT 
probes were launched. Five stations were occupied for XBT.

Oceanographic and Meteorological data e.g. Air and Sea temperature (fig. 
4) wind velocity and direction, barometric pressure, etc. were measured 
routinely at every 20 minutes interval during the survey. The sea state was 
visually observed regularly.

During the survey, some water samples were analyzed on board, the 
results of which were cross-checked in the laboratory. Water samples were 
analyzed for salinity, density, dissolved oxygen and suspended sediment. The 
echograms obtained were aiso Interpreted and depth data obtained were used to 
produce a bathymetric chart of the survey area. (Charts 1 and 2). 
Granulometric analysis of bottom sediments was aiso carried out. Ali analysis 
done so far were done at the laboratory of the Nigerian Institute for 
Oceanography and Marine Research, Lagos.

1. DATA PRESENTATION

3.1 BATHYMETRY AND BOTTOM MORPHOLOGY

Analysis of echograms from the study area has resulted in the
categorization of the continental shelf into the following zones:

(i) Inner Continental shelf 0-45 m
(ii) Middle Continental shelf 45-85 m
(iii) Outer continental shelf 85-110 m

(i) The bathymetry of the inner continental shelf runs generally parallel 
to the coastline ali along the survey area. Pockets of sand bars running 
mostly parallel to the coastline were found within the inner continental 
shelf. Prominent areas of their occurrence are off the east coast of 
Lagos, Benin, Togo and the Côte d'Ivoire. Bottom topography here is 
mainly undulating with sand ridges. These sand ridges consist of mostly 
coarse to medium sand. However rocky bottom was encountered off Cape 
Three Points and Tema in Ghana.

The inner continental shelf is narrowest off Cape Three Points and east 
of Abidjan with a width of about 6km. The widest part of the inner 
continental shelf exists between east of Cape Three Points and Sekondi 
around long. 1 00'.00"W averaging about 50km.

(ii) The middle continental shelf is mainly undulating and narrower than the 
inner continental shelf being widest off Sassandra and east of Takoradi 
averaging about 45 km around longitude 2*.30'.00"W.

Pockets of dead Holocene coral banks occur around depths of 55m and 80­
95 meters especially off Nigeria and Benin. These coral reefs are 
sometimes as high as seven meters (Fig. 3).

2.2.8 Oceanographic and Meteorological data

2.2.9 Data analysis
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The middle continental shelf is incised by two major canyons, Avon 
Canyon off Lekki east of Lagos in Nigeria and Trou Sans Fond off 
Abidjan, Côte d'Ivoire.

Avon Canyon is approximately between longitude 3* 43'00"E and longitude 
3*.51'00"E and around latitude 6*.11'00"N. It is a V-shaped canyon with 
the head only a few kilometers from the coastline. The western side of 
the canyon has a more gradual slope than the east. At depths of about 
80m the walls drop abruptly to below 500m.

The Trou Sans Fond Canyon is located around longituda 4*5'.00"W. It is 
aiso a V-shaped canyon with its head in water depths of 25- 30 m and the 
100 m contour running almost perpendicular to the coastline.

(iii)The outer continental shelf is the narrowest with a very steep slope. It 
is mostly undulating and spiky in some areas especially off Badagry in 
Nigeria, Benin, Togo and Ghana. The outer shelf appears as steps with 
gullies especially off Badagry in Nigeria, Benin and Côte d'Ivoire. At 
a general depth of 100-120 meters the outer shelf drops rather abruptly 
to the slope. The gullies which incise the outer shelf continue down the 
slope.

3.2 BOTTOM SEDIMENTS (Table 1)

Bottom sediments collected from the survey range from coarse sand size 
in the inner shelf and grade into fine sand to dark grey mud in the outer 
continental shelf.

The sediments from the shelf off Ghana are mostly dark grey, calcareous, 
with aggregates of coarse to medium sized sand. Analysis of the sand size 
fraction of the bottom sediments collected reveal the gradation of coarse to 
medium sand from the inner continental shelf to the outer shelf off Benin 
Republic. However a greater part of the sediment from the middle to outer 
shelf are calcareous.

3.3 WATER TEMPERATURE (Table 2)

Details of the distribution of sea water temperature in the area are 
contained in the Table 2 and the XBT recordings (Figs 5 to 9). The pattern off 
the coasts of Togo, Benin and Ghana is characterized by a wind mixed surface 
(0-20m) where conditions are almost isothermal. The thermocline occurs between 
the 20m and 90m Isobaths. In sub-thermocline waters, there is a gradual 
decrease in temperature with depth up to about 500m which was the deepest 
limit in this survey.

Off of the coast of Côte d'Ivoire especially in the western extremity, 
the thermocline has virtually shoaled to the surface (as clearly shown in the 
XBT recordings) and around the Trou Sans Fond Canyon includes a broader range 
of temperature.

In addition, the XBT recordings off Côte d'Ivoire reveal the existence 
of a secondary thermocline, between the 240m and 300m isobaths. This picture 
is however not necessarily permanent and should be interpreted against the 
established dominance of an annual cycle in the region. For example, in 
earlier surveys carried out by the Nigerian Institute for Oceanography and



Marine Research in Nigerian coastal waters, the secondary thermocline that was 
observed at some stations in July 1987 had broken down in September 1988 even 
though the primary thermocline was still Intact. The observations during this 
cruise are therefore probably only true for the time of the year when they 
were made.

3.4 SALINITY (Table 2)

Salinity in the study area was generally uniform with most of the 
surface and sub-surface values in the range 34-35.5 ppt.

This conforms with a prior! expectations. Furthermore, the Guinean 
Trawling survey had earlier established that surface waters in the Gulf of 
Guinea are warra and of low salinity (T > 24* C, S< 35ppt). The only low 
attributable to the influx of fresh water.

3.5 DENSITY

The computed t values obtained from temperature and salinity data only 
are shown in table 2. As a general rule density increased with depths. The few 
apparent density anomalies are due probably to instrument error.

3.6 DISSOLVED OXYGEN (table 2 and fig. IO)

Most of the measurements were geared towards the practical training of 
participants. The values obtained at three stations however are shown in table 
2. The surface waters are expectedly well oxygenated (Fig. IO).

3.7 CURRENT VELOCITY AND DIRECTION

Two stations Cml and Cm2 (one off the Avon Canyon east of Lagos and the 
other off the Trou Sans Fond off Abidjan) were occupied for current metering 
lasting 13 hours each.

3.7.1 Station 1 (Figs. 11 and 12)

This station is located around long.03*51'81"E and lat. 06 22'00"N in 
about 20 meters of water. Current metering was done at three different depths 
(near surface-lm, mid depths-9.5 meters and near bottom 19-19.5m) for 13 hrs.

Near surface current velocities (12.00 hrs. of 11-10-89 to 01.00 hrs. 
of 12-10-89 at every 30 minutes interval) ranged between 0.3m/s to 0.55m/s. 
The current direction was dominantly north-easterly. The near surface current 
is predominantly influenced by wind force as can be seen in figs. 9 and IO.

Mid-depth current velocities ranged between 0.05 m/s to 0.15m/s at low 
tide with a northeasterly direction. During the high tide current velocity is 
in an easterly direction. Near bottom current velocity again ranged between
0.05 m/s to 0.15 m/s with the maximum 0.15 m/s current velocity persisting for 
only 3 hours 30 minutes within the 13 hours period.

The dominant current direction for station 1 was generally north­
easterly almost parallel to the strike of Avon canyon. The significance of 
this is that sediments are carried by the currents along the strike of the 
Canyon. The presence of the Avon Canyon east of Lagos acts as a chute down

IOC/INF-846
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which ali the sediment from shore carried both by wave and tide generated 
currents are lost.

3.7.2 Station 2 (Figs. 13 and 14)

This station located just off the Trou Sans Fond off Abidjan at Long. 
04*01'29"V and Lat. 05*13'95"N was occupied at about 25 meters of water. 
Current metering was at three different depths (near surface -lm, Mid depth • 

12.5m, and near bottom - 24.5 m for maximum of 13 hours l.e; (22.00hrs of 
21.10.89 t 11.00 hrs of 22.10.89). Near surface current velocities ranged 
between 0.10m/s to 0.4m/s with current direction predominantly in a 
northeasterly direction.

Mid-depth current velocities ranged between 0.5m/s to 0,25m/s with a 
general northeast to easterly direction. However, nef»r bottom current 
velocities ranges between o.05m/s to 0.10m/s with the maximum 0.10m/s current 
velocity lasting for 3 hours within the 13 hours period. The current velocity 
direction was predominantly northeast-easterly direction.

In summary, measurements of current velocity and direction at three 
different depth - near surface, mid depth and near bottom at the two different 
locations have revealed that generally near surface current velocity is more 
under the influence of wind with a preferred northeasterly direction l.e. Near 
surface current velocity increases with increasing wind speed.

The mid-depths and near bottom currents generally run parallel to the 
strike of the canyons (NE approximately 230* for Avon Canyon and 220* for Trou . 
Sans Fond off Abidjan).

3.8 SUSPENDED SEDIMENT

Table 2 gives the concentration of suspended material from 1 litre of 
sea water. The 1 litre of sea water was filtered under pressure using an 18.5 
cm medium crystalline filter paper of 0.7 m.

Weights of suspended material recovered range from 0.03g to a maximum 
of 0.29g. Off Ghana along profiles 6 and 9 suspended material range as high 
as 0.26g in 1 litre of water and are mainly composed of biological materials.

The materials from the shelf off Benin and Togo are mainly fine silt at 
near surface and grade into silt concentration of suspended material 
especially of Côte d'Ivoire, Togo and Benin could be as a result of the 
availability of fine silt size sediments eroded from the adjacent coastline.

3.9 METE0R0L0GIC PARAMETERS

The meteorological data collected during the duration of the cruise 
include wind speed and direction temperature and barometric pressure. Wind 
force during the survey range between 5m to 10m/hr with a dominant south 
westerly direction. Two days of high wind ranging between 10-15m/hrs were 
encountered. (14-15 October 1989).

During this period of rough sea the barometric pressure dropped to 
1008mm as against the usual 1010mm to 1011mm recorded on most days during the 
cruise.
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Very rough sea was encountered with sea heaps and high waves averaging 
4.On high. Vessel drifting was very intense and affected sampling and diving 
expedition off Ghana (Long. 0*57'8N00W and Let. 5*08'07"N).

4. CONCLUSIONS AND RECOMMENDATIONS

4.1 DISCUSSION

Analysis of the data collected during this cruise h?' revealed the 
nature of the bottom of the continental shelf and hydrodynamics of the survey 
ares in the Gulf of Guinea.

The nearshore ares 0 • 45m generally consisted of sand ridges. These 
sand ridges are being shaped parallel to the coastline by waves and currents. 
However areas of rocky bottom off Cape Three Points are devoid of sand. The 
source of the sediments in the nearshore zone are Inferred to have come from 
the sediments eroded along the beached. Off the Bar beach in Lagos for example 
where erosion rates range between 25-30 meters per year lenses of sand ridges 
were encountered in the nearshore.

The general profiles of the continental shelf off the survey area are 
aiso exposed. The varying gradient of the profiles are highly Important in the 
Interpretation of littoral process and must form a major part of most 
engineering measures to combat coastal erosion within this zone.

The data on the physico-chemical parameters of the continental shelf 
will serve the very useful purpose in the understanding of the relationship 
between the living resources and their environment. The abundance of 
calcareous suites off Ghana is explained by the upwelllng occurring there.

The observed current velocities and direction in the heads of Avon 
Canyon end Trou Sans Fonds tend to support previous hypothesis by previous 
workers that currents move up and down the strike or bottom of canyons. These 
currents are responsible for transporting sediments from the nearshore and to 
the outer shelf and into deeper waters.

4.2 CONCLUSION

The first cruise in the Gulf of Guinea has been successful. However more 
light is expected to be shed on the result of the cruise as analysis of the 
data collected continues. It is hoped that the results of such analysis will 
help elucidate the hydrodynamic and oceanographic forces responsible for the 
aggravation of coastal erosion within the region.

Decision makers responsible for designing coastal erosion defence 
measures along the coastline of the Gulf of Guinea should find some of the 
results of this 1st cruise and further cruises very useful.
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4.3 RECOMMENDATIONS FROM CRUISE CO-ORDINATOR AND CRUISE LEADER

(I) The non-avallabillty of some geophysical equipment like side scan sonar, 
and shallow seismic unlboomer due to lack of funds has resulted In 
certain gaps In Information, Efforts should be made to provide these 
equipment for future cruises.

(II) Analysis of the mud size sediments could not be done because the 
laboratories In this region lacked functional equipment to analyze these 
sediments. Efforts should be made to either provide some laboratories 
In this region with the following equipment: X-ray diffractometer, 
Atomic Absorption spectrophotometer and sedlgraph.

In the Interim IOC should provide funds for some scientists within the 
region to go to some laboratories overseas where these analysis can be 
done.

(Ul) Ali the analysis of the data collected during this cruise were done 
solely In the laboratory and by staff of the Nigerian Institute for 
Oceanography and Marine Research. Samples sent to other laboratories 
within the region could not be analyzed due to lack of funds. IOC should 
provide funds to laboratories In the region for future analysis.
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CHUI SIZE ANALYSIS
OATE STATION LOCITIOI DEPTH 00 MEAN $to.:sy. sinless EVBTÛSXS miliiHO LONG LAT.

11/10/1» DIVE 11 ).51*42E 01.22*10» 20 0.15 B.5) -o.iî 0.53 es, evsT, Scsi, VP11/10/1» OIVC 1 1.5D2E 01.22*1011 20 0.95 0.(1 0.59 es, HVST. CU. VP
11/10/»» I0C11.1 1.5»'»»E s.orcoN 125 - - . . CALCEtOUS MUD11/10/It IOCS1.1 1.5V00E 1.05'«7.» loo - - . • CALCIMUS HUD11/10/1» IOCS).) ].5)'01E 1.01'Um 75 - - . . SILTY HVDll/10/t» IOCS1.I 1.5).01E 1.09*4Sr 50 - - . - SILTY HUD11/10/14 IOCS1.5 1.54'OOE 1.11*71» 30 2.26 o.:o -0.22 i.07 rs, HVST. eu. y.11/10/1» tocsl.i I.S4'06E 1.11*71.» 14 * ■ * SILTY MUD
11/10/19 DIVE 2 1.5T4SE (.irie* 20 « * - - SILTY MUD wll/10/t» DIVE 2» EIST SIDE18WM) - 15 1.63 0.50 -o.:: 1.14 MS, KVST. CSE, L.11/10/19 21 VEST MOE (TOCO) roco SIDE 15 1.31 0.10 -o.:; -..os MS, KVST. IS, H.u/:o/<» DIVE 2C l.S7'»SE 1.11*14» 20 1.51 D.5) -0..*2 2.14 MS, MUST, NS, L.(cornua, dete)
11/10/1» IOCS1.1 0.5»(24E 5.14*21» 100 - - . - SILTY MUD —* IOCS1.2 l.oo'oor 5.42*91» 15 - - - - SILTY MUD11/10/1» IOC51.1 2,'00*42E 5.11*25» 22 ' • * * SILTY HUD
11/10/1» IOCSt.l O.OO'DE 5.22*11» 174 - • - - SILTY MUD ■14/10/14 IOCS).2 O.OO'SIE 5.20*11» 91 • - - - C1LCU0US SILTY MUD* IOCH.1 0.00'51E 5.20*10» 75 • - - . - CUCMOUS SILTY MUD■ IOCS».« 0.00*121 5.11*25» 50 -

■ IOCS).5 0.00*5)E 5.25*41» 12 - “ - CAUUOUS SILTY KHO• iocs».i O.OO'tlE 5.14*41» 20 o.so - - - CllcMOOS SILTY CIO0.10 7.- 0.62 1ST, rsK. vr
15/10/99 IOCS12.1 0,59*)« 4.25*101! lis - 1 . f
15/10/1» IOCS12.2 0.59*17» 4.21*50» loo - - C1U8I0US MUD
15/10/1» IOCS12.1 0.5»'2»V 4.29*12» 75 2.15 .'A - CUCUMIS BUD15/10/1) IOCS12.4 0.55*05» 4.41*75» 50 - 0.0 rS.HST.'RS, Vf15/10/1) IOCSJ2.S 0,5S*50W 4.54'I1N IO 1.25 ,sg - CUCUEOU SILTY MUD" IOCS12.5 0.55*50V 4.54‘SIN 30 2.17 l;U ■»o;« 0.43 MS. fST, TSE, Vf .“ loesn.e 0.57'BIV 5.01*12» 20 1.15 o.ti 1.33 rs, HVST.'CIE, L" IOCS12.6 0.57'llV 5.07*12* 20 1.26 O.IÏ /0U9 0.60 MS. KST, rsc, r.1 op • 0;1S 0.89 NS, BST,*PSE, PlC/10/tî XOCS1S.1 2.00*09» 4.21*11» 125 1.30 ■ m

" ICCS15.2 l.S»*10V 4.2S'MN 105 1.60 1.16 0.1: 0.52 MS, fST, fSE. Vf■ • IOCS15.1 1.5»*»!» 4.30*45N 76 - 1.11 o.:: 0.40 XS.fST.CSE. r.“ ■ • SILTY HUDm IOCS15.4 oo’sot 1.11*55» 53 • * • - DUE Cl ET MUD 1* IOCUS.» - - 32 ■ ■ • - SILTY MUD 1
■ IOCS15.1 2.00*09U 4.4)*27ii 21 ’ SILTY MUD I

17/io/a* IOCSIl.l 7.00*01» 4.4J*93M 125 - - * - DUX CRFY HUD ^- IOCS11.2 1.00*02» 1.41*57» 100 2.05 0.59 0.9; 0.30 rs. HVST. MS.'VP■ IOCS11.1 2.5»*40» 4.14*51* 75 • • - • silty mud• IOCUS.4 i.îS'tof 4.54*21* 53 ■ - * - SILTY MUD- IOCS1I.5 2.99*75» 5.00*20» 12 2.01 0.61 0.6: :.oj IS, HVST, I'S. MIOCUS.* 2.54*15» 5.01*99* 22 0.36 o.n 0.0*. 0.£7 CS, MST, MS, Vf
- 1CC523.1 5.00*42» 4.51*14* 125 - • • • - DUE C1EY SILTY J.UD■ IOCS21.2 5.00*12» 1.51*143 102 * DC, SILTY MUD

17/10/8» IOCS21.1 5.03*42» 5.01*11» 75 _
IOCS23.4 5.02*50» 5.01*04* 5) - _ dcstb-" IOCS21.5 1.54*85» 5.01*51!! 1) - _ . dost*IOCS21.» 4.59*21» 5.07*15» 24' ~ - - - SILTY MUD

18/10/89 IOCS21.1 4.00*21» 4.11*71* 125 - _ . DUX CITY KUD■ IOCS2I.1 1.00*21» 4.44*74N 114 - _ _ DUX CUT" IOCS21.2 4.00*21» 4.41*11» 107 - . . Dia 68EY DUX GREY" IOCS2S.3 4.00*21» I. leios 75 - . . DUX GREY“ IOCS24.4 4.03*04» 4.41*20^ 54 - . . DUX GREY" JOCÎ26.5 4.01'4ev 4.51*11:.' 32 - _ _ - DUE CITYIOCS26.6 4.00*75» 4.5)*19H 21 0.29 0.» o.c* 1.02 es, VST, NS, H
12/Î.O/S9 IOCS29.1 4.59*92» 4.21'04N 125 - . _ . DUX GREY HUD* ÎOCS2J.2 4.59*94» 4.3)*C0K loo _ • . _ . DUX CRCYIOCS29.3 7.00*19»- 4.27*26» 76 - . DUX GREY- IOCS29.4 7.00*19» 4.10*51:! 54 . - . _ . SILTY MUD'IOC529.5 7.00'24V 4.32*63*1 IO * - - - SILTT
22/10/49 CM3 ABJ 1.01*29» 5.12*009 25 1.50 0.!S o.i; 1.12 HS, HVST, FSK, L.

IOCS32.1 3.54*14» 5.11*49» 103 - - . . DGSTHIOCSIl.l ~ 53 “ * * - DCSTB
24/io/e» IOCS34.1 1.30*11» _ 6.06'GO* » » 2.57 o.r: o.:* 1.63 rs, S£T, SCSI. VL.

KEY TO RCHUXS 
CS, - COARSE SAND- Stolus sand
5*5. - /IHI SAND
'iii, • WELL SORTED
«T. - KODEftATElY SORTED 1
HVST. - MODERATELY VEIL STOtTEO
PST, - POORLY SORTEDCSX, - COAASE SCCVED
SCSX, STRONGLY COUSE SYXVEDrsK, - riui suva
NS, - NEA! SYMHETRICAL
?. - FLAÎYKURTICVP. - VERY PLATYIURTIC
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FiTsico • eunoi miuTtts or nut sums

mnoi itonoi otti luii san ile uru Hummi mum ninii susumi umiu insona
IO LOICITIIt llfltlOt Iii Iii e o/oo ot cri omii

14CI l.l 1.55'ior 1 05'llf loo IO 21.00 11.12(2 21.911 0.12
20 21.00 11.255i 22.9)1 0.(5
IO 25.(0 11.51)2 22.211 0.11
50 11.(0 )5.nu 21.501 O.’.l

loo 11. Î0 15.51(2 25.1(1 0.11

leei i.i 1.55'Oil i orm IO 0 2c. ti 11.1155 21.(1) O.ti
IO 21.10 11.1(12 22.9(5 0.1.'
20 21.02 15.1120 21.15) 0.Î!
IO 25.CC 11.510! 21.050 0.(5
50 20.52 15.1151 21.1(5 o.i:

!0;< !.) i mu 0 0 21.22
IO IO 21.0 )).559îjl2.0)2 O.ci

20 (j 11.11)0 22.111 c.::
IO U i\ 15.115! 2).Ul

loo !.! 1.59'00l t inn 0 21.12 12.1215 20.(21 O.Ci
11 12 21.12 11.10)1 22.(29 0.1! 1

leo (.1 O.SJ'MI t mu lis 0 21.20 11.2215 22.2(5 0.01
IO 11.10 15.2505 21.151 o.o;
IO 25.22 15.15(5 21.121 0.0!
IO 25.12 11.5211 21.1(9 0.05
50 21.12 15.5(1) 21.111 0.01

100 11.20 15.1(2) 25.(11 0.10

loo (.1 O.J}'2SI 5 «'III 15 0 21.15 K.llOl 22.120 0.11
IO 21.25 15.1221 11.015 0.11
20 21.10 15.4121 11.951 0.11 •
IO 25.20 11.99(2 11.101 0.10

leo i.i O.CO'Cl 5 mu 12 0 2i.5i 11.1021 22.1)1 0.01
’ IO 25.10 15.1(51 21.21) 0.02

IO 25.51 15.29)1 >1.42) 0.12

leo 5.1 O.OO'ill ' s mu 100 ■ 0 ‘ 11.911) 0.01
IO 11.nii 0.0!
20 15.02(1 0.11
IO 15.01(1 0.0)
(0 15.1005 0.11

loo 15.2521 0.10

loo 5.2 ” 0.00'55l • 5 U 50 " IT ” . 21.10 11.51(2 22.(19 o.ce * -
IO 11.10 15.0(91 0.05 :

■ IO 21.00 25.1111 21.11! 0.05 '
IO 25.15 15.1025 2).))i 0.2c 1
15 25.10 15.(III 21.(05 •

leo i.i 0.00'59V s.irtir IO o ■ 21.20 15.11(1 21.1(1 0.11
IO 21.10 15.11(1 21.1») 0.12
20 21.10 25.11(1 21.22) 0.2c
IO 21.10 0.11 >

leei io 0.00'HI i. mu ‘IO ■--- 1—— 21.10 15.1121 21.0)1 o.o; ;
IO 21.20 15.noe 2). UL 0.11
21 21.5Î ji.ltit .’Uii o.:: 1

1 .
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piisico - atuca piuiercis or um nuits (2)

iunii — loa,IM ■ um luti simile luti UlMIltlU Millii stunt!) nunu IISSOIUI
IO lOICItllt litum Ul iii C iii) ot C/l cum

"tea'll.4 O.SS'OSI 4.41'151 12 0 21.30 mui 2Ï.H4 6.11
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20 2Î.1C it.Iii j ;i.:12 1.2!

: IO . 2S.it 15.0210 21.21) cat
: !” 24.01 liaoii 21.iii 9.0)

lea ii.$ O.SS'SOV tarni IO 0 :i.i: IS.2112 21.2)4 o.l)
: IO 21. v; IS.1241 naso C.})
'• 20 21. IO isaoi} nail ■J.Ü

2.0 24.C0 1S.51SS 24.Iii
*1

5.!2

"Icalia- o.srw nona 20 .0 !s.n: 1 O.li
• IO 15.42(1 6.14

li 15.2241 0.12

ion ila l.snov una IOS 0 2(.<2 14.1212 22.210 0.10 4.12
IO 2i.tl nans 22.110 oni i.iO
20 24.20 11.125) 2Î.HI o.ct (.51

1 IO 24.10 Hassi 21.502 0.24 (.2)
SO 20. iO Hassi 25.201 0.10 4.0!

• loo 14.10 Halis Hast 0.11 4.04
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IO 2Î.00 14.111: 22.1:9 6.0) (.06
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so h.tO isatts 21.4)4 9.0) 1.4)
si . Si.SO IS.Slil It .Old 6.01 ; m

lea it.2 lana ’tarni SI " • • 0
IO

21.10 
. 22.10

H.ieii
11.435:

}2.il)
pt.ICt

0.0)
0.02

20 ' 22.lù il.1114 pi.Iii 0.91
it- 22.10 Ham Si Ul 0.1)

:S1 21.10 iiaaij
1
25.21» 0.0!

lea 11.: 2.ina s.conei 22 It 21.10 H.'HIH 22.1)1 0.19
K 24.« 11.141sinaii O.li
2C , ...IO H.22H j!l.ll( 0.6!
2! 11.1(25 |2l.III 0.1)



IOC/INF-846
nauo • disica, maims oi mus sums te) page 15

lea tea ' 2.5),(5I< j sarsii -;10: . - 0
IO'
11

2S.SO
21.(0
22.10

11.1111
11.1551
15.15(1

nilll
21.120
21.1(1

0.01
0.11
0.)1

- - r- -
10a 2U 5.«J'S5I l.Sl'HI . IO! 0 21.10 11.1111 22.110 0.0) '

IO 21.10 IMUS 22.110 0.15
20 20.00 11.2111 21.015 0.01
IO 1S.Ï0 15.(525 25.501 0.1)
SO IS.20 15.(525 25.5)1 0.01

100« 11.(0 15.(101 25.115 0.1)

ion 2).2 S.Ol'SOV s.oi'ou '51 0 25.10 11.11(0 21.121 0.01
IO 21.10 15.111) 21.22) 0.0(
20 20.SO 15.(111 25.011 0.05

. IO JS.S0 15.1211 25.1(1 0.0)
‘ 50 IS.20 15.12(2 25.5(2 O.K

lea 2).i (.‘SUSI Mesa 11 0 25.i) 11.01(1 21.150 0.21
IO 2).CO 15.1111 21.2)5 0.20
20 20.SO 15.(005 !S.00( 0.15
IO 20.CO 15.5115 15.11) 0.1)

lea !).( una i.ii'2)i 21 0 25.SO 21.(150 11.(25 0.15
IO 21.50 15.11)5 21.11) 0.11 -
20 20.50 IS.Sift 25.051 ■ 0.21

leei H.l (.(I'm . Uria 101 ■ 0 25.20 11.5115 21.2(5 0.22
IO 1S.S0 )5.S10( 25.111 0.15
20 15.20 15.(501 25.5)1 0.11
IO 11.20 15.122C 25.511 0.11

- SO 11.10 15.((55 25.112 0.20
loo 11.10 15.05) 25.1(0 0.11

IOCI 21.2 urioi urioi SO 0 25.20 12.115) 11.115 0.11
IO 21.10 15.1215 21.555 0.2) .
20 20.(0 15.(1(5 25.121 0.2)
IO 20.44 15.0)0 25.2(1 0.12

, 1 *,
SO 1J.20 15.1211 15.551 0.1)

lOCt 21.1 Ml.(IT i.snii 11 0 21.10 11.21)1 22.111 0.01
IO 21.10 15.5(01 21.5)1 0.11
io . 10.50 15.(00 15.111 O.K
IO 10.10 15.(152 25.2)1 O.K

IKI 2(.l (.'10'15l una 21 0 21.(0 11.1115 22.01C 0.1)
IO 21.(9 . 15.(111 21.11) 0.21
IS 21.50 15.21(5 21.550 0.11

iki is.I “(jrsil (.inoi loi ' 0 . 21.(0 12.(55) 21.151 0.1) 1.11
. IO ■ 20.29 15.000 25.2(5 0.11 ).2J

20 IS. 19 15.1211 25.501 0.11 Ul
'. IO 11.(9 15.11)5 25.(11 0.21 Ui

. so. UJO 15.1ÎÎÏ 25.1(5 0.01 Ul
loo 11.29 is.»):: 25.01 0.15 MO

K' t ’5 ’ «.iriei i.SVW SI 0 21.19 ll.lil: {22.102 O.K
IO 21.10 15.(0': |2MK 0.11
20 20.13 15.5):'. 125.011 0.01
IO 15.50 15.Iii: 25.(25 0.12

. . L__ - ■ ——
so 15.53

_____ _____ ri
1 *
— ------------ i



IOC/INF-846
page 16

I

FIG. 1. R. V. "SARKIM BAKA"
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FIG.3 ECHOGRAM ALONG SOUNDING LINE 3 SHOWING CORAL BANKS
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FIG.HATER TEMPERATURE PROFILES ( See teble 2 for locations)
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FIG.12. SHOWING PLOTS OF CURRENT VELOCITY ,DIRECTION AND WIND SPEED 
(LONG.3*51'81"E, LAT.6*22'00"N)
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FIG.14 SHOWING CURRENT VELOCITY, DIRECTION AND WIND SPEED. 
(LONG.4*13'95"W LAT.5°13'95"N)
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ANNEX I

DAY TO DAY ACCOUNT OF ACTIVITIES 

by L. F. Awosika, Cruise Leader

10 October 1989

The vessel steamed eastward to occupy the first current metering 
position off the head of avon Canyon (Lat. 6*22'.00"N and Long. 0 3*51'.81"E). 
The vessel arrived on location in 20 metres of water at 21.00 hrs and 
anchored. Mobilization of equipment continued till 23.50 hrs.

11 October 1989

Current metering started on location at 12.00hrs. Measurements - (for 
direction and velocity) were taken at 3 different depths - near surface, mid 
depth and near bottom. Readings were taken every 30 minutes for a total of 13 
hours. (12.00hrs of 11 October to l.OOhrs of 12 October 1989).

A diving expedition was undertake at this station.

12 October 1989

After the 13hrs of current metering the boat lifted up and cruised back 
westward to start sounding and sampling by the Nigerian/Benin boarder. 
Participants aiso seized this opportunity to familiarize themselves with the 
scope of work and the operation of the equipment and satellite positioning 
onboard.

Along this westward cruise the boat stopped at the NIOMR Jetty to pick 
up Mr. A. Blivi participant from Togo who arrive on IO November 1989 after the 
vessel had been flagged off. Continuous sounding of line I0CB 1 started at 
16.40 hrs and ended at 23.04hrs. Along this line of profile, event marks and 
other data like wind speed and direction, pressure, water temperature,
position and distance to land were recorded at every twenty minute interval.

13 October 1989

1. Continuous sounding of lines 2,3,4,5,6 and collection of Oceanographic
data along sounding lines at 20 minute interval.

2. Collection of bottom sediment samples at water depths of 125m, 100m,
75m, 50m, 30m and 14m along lines 3 and 6.

3. Collection of water samples at depths of 100m, 50m 30m and 14m, along 
lines 3 and 6.

4. Launching of XBT at water depth of 500m, on line 3 (long. 1*58'87"E and 
Lat. 6*02'13"N).

5. Diving expedition on line 3 (Long. 1057'95"E and Lat. 6014'14"N).



14 October 1989

1. Continuous sounding of lines 8,9,10 and collection of Oceanographic data 
along sounding lines at 20 minute Interval.

2. Collection of bottom sediment samples at water depths of 174ra, 98m, 75m, 
50m, 32m, and 20m along line 9.

3. Collection of water samples at water depths of 100m, 50m, 30m, and 20m 
along line 9.

4. Launching of XBT at water depth of 500m on line 9 (long. 0ooo.64"W Lat. 
5°18'96"N).

5. Slack time for Saturday cruise party 13hrs - 18.00hrs (On board).

15 October 1989

1. Continuous sounding lines 11, 12, 13 and collection of Oceanographic 
data along sounding lines at 20 minute interval.

2. Collection of bottom sediment samples at water depths of 118m, 100m, 
75m, 50m, 30m, and 20m along line 12.

3. Collection of water samples at depths of 100m, 75m 59m 30m and 20m along 
line 12. The diving expedition was canceled due to very bad weather.

16 October 1989

1. Continuous sounding of line 14, 15, 16, 17 and 18 and collection of 
oceanographic data along sounding lines at 20 minute interval.

2. Collection of bottom sediment samples at water depths of 125m, 105m, 
76m, 53m and 32m along lines 15 and 18.

3. Collection of water samples at depths of 105m, 53m and 20m along lines 
15 and 18.

4. Diving expedition at long. 2®1'00"KW and lat. 4°32'.2"N in 23m of water 
off Cape Three Points (Ghana).

5. Launching of XBT in 500m of water (long.2*00.09"W, lat. 4*20'.45"N).

17 October 1989

1. Continuous sounding of lines 19, 20, 21, 22, 23 and 24 and collection 
of oceanographic data along sounding lines at 20 minute interval.

2. Collection of bottom sediment samples at depths of 125m, 102m, 75m, 53m, 
33m and 24m along line 23.

3. Collection of water samples at depths of 102m, 53m, 33m and 24m along 
line 23.
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18 October 1989

1. Continuous sounding of lines 25, 26, 27, 28 and 29 and the collection 
of oceanographic data along sounding lines at 20 minute Interval.

2. Collection of bottom sediment samples at water depths of 125m, 107m, 
75m, 54m, 32m and 21m along line 26 and water depths of 125m, 100m, 75m, 
54m and 25m along line 29

3. Collection of water samples at water depths of 107m, 54m, and 21m on 
line 26 and water depths of 107ra, 53m, and 33ra along line 29.

4. Launching of XBT at 500m of water on line 29 (long. 6°59' 82"W, Lat. 
4°30'.34"N).

19 October 1989

Steamed westward towards Abidjan.

1. Arrived at Abidjan Port entrance at 16.40hrs and started sounding criss­
cross lines 30, and 31 on the Abidjan entrance and Canyon head.

2. Piloted Into Abidjan Port at 19.00hrs. Boat berthed at Abidjan Port at 
20.00hrs.

Togo participant left the boat to return to his country.

20 October 1989

1. Courtesy cali on the Centre de Recherche Océanographiques In Côte 
d'Ivoire and tour of centre.

2. Courtesy cali on the Nigerian Ambassador to Côte d'Ivoire at Nigerian 
House in Abidjan.

21 October 1989

Restful day In the Abidjan Port. Piloted out of Abidjan Port at 
17.00hrs. Anchored at 25m, of water west of Abidjan Port (Long. 4°.01' 29"W 
and Lat. 5*13'.95"N) for 13 hrs of current metering which started at 22hrs.

22 October 1989

1. Continued current metering on location until ll.OOhrs.

2. Diving expedition on location and north of location.

3. After the above exercises, line 32 and 33 (Canyon head) off the Abidjan 
entrance were sounded.
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4. Collection of bottom sediment samples at water depths of 103m, and 53m, 
on line 32 and 33 meters of water on line 33. (Canyon head samples).

5. XBT launched inside the Canyon at a depth of 350m (Long 3®58'07"W Lat. 
5*10'.00"N).

6. Collection of water samples at depths of 25 and 103 along line 32.

7. Commenced homeward cruise at 14.30hrs.

8. Analysis of water samples on board commenced.

23 October 1989

1. Homeward cruise - with hourly event marks and recording of oceanographic 
data

2. Analysis of water samples on board.

24 October 1989

1. Sounding of lines 34, 35 and 36 and collection of oceanographic data 
along lines of profiles at every 20 minute interval.

2. Diving expedition near Togo/Benin border at long. 1*44'.70"E and Lat. 
6*10'.79"W along line 34.

3. Collection of bottom sediment samples at 33m depth (long. 1*30'.18"E and 
lat. 6*06'.OOn).

4. Anchored off Badagry at 19.30hrs.

5. Analysis of water on board continued.

25 October 1989

1. Continuous sounding along profile line 37. Finished sounding at 12.27 
hrs and steamed towards Lagos harbour entrance.

2. Arrived at NIOMR jetty at 14hrs to a fanfare and welcome reception.
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ANNEX__ II

DIVING REPOF r

À total of three hundred ;.:id twelve minutes of diving 
was put in during this cruis. j.

During each dive the sallowing activities were 
undertaken: sampling of seated, pictures of seabed, 
description-of seabed tcpoc. ;aphy and bottom lithology 
typing and currentology.

Ali the dives were successtully carried out except the 
one in Ghana at position lat. 5*07’08"N long. 0° 57,03"W 
which had to be aborted due ;o bad weather.

COUNTRY
POSITION

DATE
DEPTH
CURRENT
TIME
VISIBILITY
SEABED

Nic eria
La-. 6* 2 2' . IO " N , Long. 3*
51•.92"E
11-10 - .89 ;
22 ..-.eters 1 
Very strong 
11. )0hrs. - 12.45hrs.
Goc i
(A) Sandy and rippled 
wiu heaps of sand as high as 
1 1/2 meters

COUNTRY - Benin Rep. and Togo Border
POSITION - Lat. 6*14'.14N, Long. 1#

57■.95"E
Diving was carried out three 
different areas
(1) West of Benin/Togo Border
(2) East of Benin/Togo Border

diva sample-sandy mixed 
with stones

(3) Central 
line

dive: on border

DATE - IO - IO - 89
TIME - 07 30 hrs - 08 55 hrs
DEPTH - 20 meters
CURRENT - Nii
VISIBILITY - Good (Sunny)
SEABED Sandy, packed 

1 * n s e s
in rippled heaps

COUNTRY - Gh. na
POSITION - Lat. 4° 43' . 0 2 " N, Long. 2®

0C‘.00"W
DATE - 16 - IO - 89
TIME - 12*,5 hrs - 1330 hrs
DEPTH - 23 meters
CURRENT - Very strong



VISIBILITY
SEABED

COUNTRY
POSITION

DATE
TINE
DEPTH
CURRENT
VISIBILITY
SEABED

COUNTRY
POSITION

DATE 
TIME 
DEPTH , 
CURRENT 
SEABED
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- Oc i (Sunny)
- Rc; with corals

- Cc. o d ' Ivoire
- La'. . 5* 13 ' .OB-N, Long.

-1° ! 1 ' . J3"'./
- 22 - IO - 39
- ino hrs - 1210 hrs
- 22.3 meters
- St: or.g
- Co- d
- D:ving was carried out at 

th:ee spots : -
(a: West ot' Position-Saniy 
(W: ito) m heaps 1/2 m. 
h.gh.

(b‘. Central dive - sands 
:r.i: ed with black sand 
in small heaps
(c! East' of Position and 
ch ser to .the Port entrar.ee: 
Sandy, with Grayish colour

- To<: o
- La?, b* IO ' . 00 "N, Long. 1°

50'.00"W
- 2-1 - IO - 89
- 09C 0 - 1020 hrs
- 21 Meters
- Minimal
- Sandy, aiso packed in heaps.
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