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INTRODUCTION 

Before the Nigerian Institute for Oceanography and Marine 
Research was established in 1975, the Research division of  the 
parent body carried out extensive resources surveys of the inshore 
waters (0-50m depth), identified and documented most of the 
Nigerian Marine and brackish water fish and shrimp resources. The 
promulgation of the Sea Fisheries Decree of 1971 was based on the 
research findings of the division which also initiated the biological 
study of the commercially important fishes. The research efforts of 
the division provided the first ever scientific information on  the 
coastal oceanography of Nigeria. The possibility of a viable brackish 
water polyculture was also established at Buguma and Lagos. 

The Lake Chad Research station, which later became the Lake 
Chad Research Institute, of the Fe'deral Department of Fisheries, 
identified and documented the fishery resources of the lake and 
determined their potentials. Through its research - a n d  development 
efforts, the station revolutionised the fisheries of the lake by: 

(a) successfully replacing papyrus boats with motorised and 
non-motorised canoes, 

(b) introducing synthetic fibres to the lake to  replace natural 
fibres in net making, 

(c) establishing gillnet fishing as the most effective method of  
catching fish in the lake and 

(d) introducing modern method of fish processing in the lake. . 

The above were the major achievement of the Research division 
of the erstwhile Department of Fisheries. All other achievements 
recorded in this document were made after 1975. Some of them are 
a major input to the wealth of scientific information now available on 
the Nigerian marine environment, the living resources found therein, 
their exploitation, post harvest processing and diversified utilization 
as well as in aquaculture. The Institute has published its research 
results that are commercialisable for the information of the public 
and potential entrepreneurs. 

J. G. r n W R  
DIRECIOR 
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HIGHLIGHTS OF ACHIEVEMENTS IN THE LAST 30 YEARS 

ESTABLISHMENT 

The Nigerian Institute for Oceanography and Marine Research 
(NIOMR), an offshoot of the Marine Research Division of the Federal 
Department of Fisheries was established in November, 1975 by the 
Research Institutes Establishment etc Order 1975. 

MANDATE 

the socio-economic problems of exploitation of the resources of 
the sea and brackish water; 

I 

I 

I 

I I 

the effects of pollution on Nigerian coastal waters and its 
prevention; 

The Institute is given the mandate to conduct research into the 
resources and physical characteristics of the Nigerian territorial 
waters and the high seas beyond. 

Specifics of the mandate cover research into Genetic improvement 
of marine 'md brackish water fisheries and other aquatic resources. 

the abundance, distribgion and other biological characteristics 
of species of fish and other marine forms of life and practical 
methods of their rational exploitation and utilization; 

the improvement of brackish water fishing and fish culture; 
design and fabrication of simple fisheries implements and 
equipment; 

the nature of the marine environment, including 'weather 
forecasting and topography of the seabed and deposits on or 
under the sea bed; 

A non-research function of the Institute is the training and 1 development of manpower at all levels for the Nigerian fishing 



FACILITIES AND' RESOURCES 

The 5.3 hectare NIOMR headquarters in Lagos house six laboratories 
(Fisheries, Fish Technology, Fishing Technology, Physical & Chemical 
Oceanography, Marine Geophysics and Geology), library, a jetty, 
fabrication and maintenance workshop, the Federal College of 
Fisheries and Marine Technology, and four-three - story blocks of 
flats as staff quarters. The Institute has three research vessels - M. V. 
Argonaut, M, K Sarkim Baka and M .  V .  Okion 

Annexed to the headquarters is a 3-hectare experimental fish farm at 
Ikoyi. The NIOMRts 81 hectare ARAC at Aluu, Port Harcourt, Rivers 
State has 5.3 hectare brackish water fish ponds close at hand in 
Buguma. 

RESEARCH ACHIEVEMENTS 

With the purview of its mandate and through its eight approved 
programmes, the Institute has been able to achieve the following: 

a )  M a r i n e  Fisher ies  Resources  
1) As a result of research in the Fisheries resources 

programme, the Institute provided the scientific basis 
for the Sea Fisheries Decree of 1971 which arrested and 

Year of Commission Gross Tonnage Length Overall 
M. V. Okion 1981  175 .0  33.3m 
M. V. Argonaut 1 9 7 8  110.5  25.0m 
M. V. Sarkim Baka 19 8 5  2 7  2  35 .-Om 

reversed the early depletion of inshore marine fisheries 
resources. The Decree stipulated that no person shall 
operate or  navigate any motor fishing boat within the 
territorial waters of Nigeria unless a licence in respect of 
that vessel has been issued to the owner thereof. The 
catch of such a boat either before or after landing could 
be inspected by a licensing officer. Fishing canoe 
whether or  not fitted with engine are exempted. No 
vessels (except canoe) must fish within the first two 
nautical miles of the waters of the Nigerian continental 
shelf. ; Trawlers shall not use a cod-eid with stretch 
mesh size of less than 3 inches (76 mm) when trawling 
for fish or  less than 1.75 inches (44 mm) when trawling 
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for shrimps in inshore waters approved for shrimp 
trawling. A restriction on dumping forbids the discharge 
of edible and marketable sea products at sea and export 
thereof at. sea. 

The Institute identified through exploratory shrimping 
that shrimp resources particularly in the Nigeria delta 
was a viable and profitable commercial fishing venture 
with high potential for export and foreign exchange 
earnings valued at about #15 million annually. In 1973, 
the annual potential was estimated to be between 3,500 
and 4,000 tonnes. The maximum sustainable yield (msy) 
was 2008. 02t in 1981. The major species exploited 
include Penaeus notialis,  Parapenaeopsis atlantica, 
Perapenaeus longirostris and Penaeus kerathurus. The 
annual catch ranged between 585 - 2116t for 1969 - 
1979. Nigerian frozen shrimp are principally exported 
to the U S A, Japan and France. Some quantities are also 
exported to West Germany, Greece, Britain, Spain and 
Saudi Arabia. Through a resource appraisal survey, the 
number of fishing and shrimping vessels to be licensed 
for operation was established as sixty to ensure rational 
exploitation and adequate management as safeguard 
against over capitalization and the undesirable effects of 
over exploitation. 

3")IOMR's 12-month bait boat tuna fishing survey in 
Nigeria's EEZ in 1982183 proved conclusively the 
abundance of Tuna and tuna-like fishes which call 
support commercial exploitation. The Institute pioneered 
the catching of tuna in Nigeria. The skip jack, 
Katsuwonus pelamis and the yellow fin T h  u n  n u s  
a l b a c a r e s  are the two main species. The estimated 
potential was 10,000 metric tonnes. The experience of 
the Institute with indication of immense opportunities 
for export earning from this particularly viable economic 
proposition were opened to Nigerian enterpreneurs 
wishing to invent in the fisheries. 

The key species in the demersal resources (0 - 50m) 
include mainly croakers, Pseudotolithus tvpus,  P. 
senegalens ls  and P .  elongatus. Other utilizable species 
include catfishes, Arius s p . ,  threadfins G a  1 e o d  e s  
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decadactylus, bigeyes Brachydeuterus auritus and soles 
Cynoglossus sp. The shrimp species include P e n a e us 
duorarum and Parapenueopsis atlantica. The predicted 
maximum sustainable yield in 1965 was 1036t for the 
Cotonou- Lekki fishing grounds with a coast-wide 
potential of 11064t. The recommended annual effort 
was 90 x 10' horse po,wer hours. A more recent survey 
predicted a maximum 'iield of between 11,684.09 and 
13,742.35 metric tons for fish caught between 40 - 50m 
depth. 

NICRM's survey of the deeper waters 0-300 metres to 
relieve the pressure on the coastal resources has been 
successful. Apart from the drift fishes Ariomma bondi 
and Arioma melanum which are present in commercial 
quantities, species caught include Dentex angoensis, D .  
congoensis, Penthueroscion kbiz i ,  Pterothrissus belloci, 
Pricanthus arenatus, Decapterus punctatus, Decapterus 
rhonchus, Brachydeuterus auritus, Brotula barbata, and 
Parapenaeus longirostris .  A preliminary figure of 
21,000 metric tonnes' has been 'kstimated as the total 
potential. The appropriate t e c h ~ l o g y  for canning the 
Ariomma spp. has been developed and standardized by 
NIOMR and the products are exceptionally acceptable to 
consumers comparing very favourably with imported 
sardines. 

b ) Fishing Technology. 

The Institute has designed, fabricated, and field tested 
improved fishing gear which are efficiently superior in 
catching fish and operated wi&.lower running costs 
compared to previously used versions. 

" EKO SHARK DRIFTNET" 

The new shark drift net with increased positive 
buoyancy and made of nylon webbings with 191.00 - 
241.00mm stretched mesh size, targets large sized 
sharks, sword fish, sail fishes and marlenes. In addltion 
to the flesh of the fish, the hid, the oil and the shark fins 
are commercial products which can be exported to earn 
foreign currency. 
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"Ibese Coastal beach seine" 

NIOMR's beach seine net with high hanging ratio for 
effective mesh opening and apprbpriate twine diameter 
among other modifications, made unprecedented. large 
catches of 2.2 tonnes of croakers and 3.5 tonnes of 
catfishes per day during the field trials at Ibese, 
Badagry, Lagos State. The net which lands very good 
quality fish, provides rural employment for up m 50 
men. 
Inshore trawling gear 

Bottom trawling is the most important industrial method 
of fish capture in Nigeria. New designs (suitable for 
vessels with 120-750 HP) have been fabricated 
incorporating measures to yield low resistance of bottom 
trawbd gear and effective utilization of power in order 
to save or minimize fuel consumption. The positive 
effects of using large mesh sizes (101.6 - 128.00mm) in 
the front parts (wings) of demersal trawl nets, 
appropriate bridle length as well as shape and size of 
otter doors to increase fish catch have been successfully 
demonstrated. 

Shallow draft mechanized fishing craft 

The Institute, in collaboration with the Food and 
Agriculture Organisation of the United Nations (FAO) 
designed, produced and field-tested prototypes of multi- 
purpose shallow draft mechanized fishing vessel. The 
(10m and 13m Length 0v.er-All) vessels were found 
capable of crossing shallow sand bars at river mouths 
without capsizing or running aground. They can be 
used to exploit fishery resources previously inaccessible 
to both local canoes and inshore trawlers. The design of 
the vessel is simple permitting local construction. This 
will provide employment opportunities and save scare 
foreign exchange. (Over 90% of similar sized vessels are 
still being imported). 

The ability of the vessel to berth near fishermen villages 
encourages rural development and formation of viable 
fishermen co-operatives. 

8 



Entrepreneurs and fishing companies have benefited 
from the facilities provided in the Fishing Technology 
Laboratory. These include: 

(i) the flume tank used to test the performances of fisbinq 
gear models: (trawlnets, gillnets). The results were used 
to improve the performance of the prototypes. 

(ii) the net loft for the design and fabrication of improved 
full scale fishing gear and components including otter 
boards. 

(iii) equipment for identification and quality tests of 
synthetic nets, twines and ropes to prevent the local 
production or importation of wronghnferior quality 
materials.  

c )  Brackish water flesh culture 

1. With the brackish water acquaculture programme, the 
Institute has attempted the culture of the commercially 
important oyster Crassostrea gasar at Lagos and Buguma 
experimental stations. The economic analysis of the 
culture trials demonstrated that the initial capital cost 
could be high but amortizable in at most two - three 
years of operation. The experimenters recommended 
the culture method t o  cooperative and industrial 
operations that can attract large capital. 

2. The Institute has developed improved techniques for 
mass production and transportation of fish fry and 
fingerlings. These include fish seeds of C 1 a r i a  s 
gariepinus, Heterobranchus S P ,  Chrysichthys 
nigrodigitatus, Tifapia guineensis and Oreochromis 
ni lo  t i c u s .  The - Institute successfully designed and 
constructed a heavily insulated fibre glass tank capable 
of holding a maximum number of 20,000 fish fry for 
transportation to any part of the country with a 
mortality rate of about 1%. A series of perspex glass 
holding thaaks for spawning of fish brooders and raising 
of fish larvae to fingerlings before stocking in fish farms 
have: also been designed and fabricated. Over 10 million 



fish finge5lings were distributed to fish farmers, 
between 1975-1990, in various parts of the country. 

3.  NIOMRS developed a system for increasing fish 
production from 0.2 - 1.5 mt/ha/yr to 4-6/ha/yr with 
the polyculture of C .  gariepinus, H. biodrsalis, the 
"Heteroclarias" (Plates, 1 and 2) and 0 r e  c h  r o m  is 
n i l o t i c u s .  The lnstitute has also demonstrated in 
practical quantitative terms that chicken can be raised, 
cost effectively from day-old to able sizes in 8 - 10 
weeks, while enhancing the production rate of grow-out 
fish (plates 3 and 4). The additional viability of fish 
farms adopting the integrated approach should attract 
more investments into fish culture enterpreneurship. 

Plate 1: Catfishes. (Topmost: Heterobranchus sp. Middle Hybrid of 
Heterobranchus and bottom: Clarias gariepinus) produced 
from ~ i s h  cum Poultry Integrated System 
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Plate 2: Fingerlings of Hybrid of Clarias gariepinus and 
H e  te robranchus bidorsalis on the sorting Tables. 

Plate 3: Care of PBultry broiler in the Fish cum Poultry Integrated 
Farming Research. 
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Plate 4: Broiler chicken cage constructed on top of an experimental 
pond for fish cum poultry integrated farming research. 

4. Based on the technology developed by NIOMR, not less 
than 200 fish farmers have been assisted in  the 
construction of cost effective fish ponds (Plate 5). These 
have included multi-million naira private fish farm 
projects, while still actively engaged in popularizing 
homestead fish ponds throughout the country. 

Plate 5: Nursery pond for grow-out of fry to fingerlings 
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5. NIOMR has continued to pioneer the development of 
cost - effective technique for the reclamation of the 
presently under-utilized 750,000 ha. of acid-sulfate soils 
and wetlands in the mangrove swamps of the Niger 
delta for gainful aquaculture venture. 

t l )  Fish Technology 

1. From the fish technology programme, the Institute 
designed, patented, and commercialized an industrial 
fish smoking kiln capable of drying 250kg of fish within 
6 hours (plate 6). A second industrial kiln with a 
loading capacity of lOOkg and drying time of 4-6 hours 
with a technical feature that eliminates the need to 
rearrange drying trays has also been developed. A 
small domestic kiln with a holding capacity of 20-25kg 
suitable for use in both urban and rural areas has also 
been developed. Both smoking kilns incorporated 
technical features ensuring adequate drying for longer 
shelf- life imparting good smoke flavour without 
undesirable tar deposit on the products which taste 
better than those from traditional kilns (Plate). A solar 
drier offering the same quality products and eliminating 
the use of wood or charcoal as energy source has been 
developed. 

The Institute successfully pioneered the canning of tuna 
and introduced the c'anned tuna products into the 
Nigerian market in March 1988. The canned tuna 'Oba 
Eja' has remained a commercial success. The technology 
has been applied to the canning of sardinell?, bonga 
and the drift fish Ariomma sp. The option of canning, 
for the preservation of the abundant species, ensures 
the availability of fish protein all the year round. For 
tuna, it offers a potential for good export and foreign 
exchange earnings. 



Plate 6: NIOMR 25kg Capacity smoking kiln. 

Plate 7: NIOMR Kippered type o f  smoked fish. I 



3. In efforts to reduce wastage, NIOMR has perfected 
technologies for converting unmarketable and under- 
utilized small size fish (40% of trawler landings) into 
various acceptable fishery products made available for 
human consumption. These include . fish mince, fish 
sausages (Plate 8), fish cakes (Plate 9) and salted 
pressed cake (a maggi cube type condiment). These 
products have been tested and are highly acceptable. 

4. NIOMR pioneered the production of pelleted fish feed in 
the country (Plate 10): Also about 100 tonnes of fish 
meal product from fish wastes and discards ( 1 5 %  of fish 
farmers current demand) have been made available as 
high protein concentrate for the manufacture of fish and 
poultry feeds. 

Plate 8: Fish Sausages - a product of NIOMR. 
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Plate 9: Fish cakes produced from under-utilized fish species. 

Plate 10: Fish feeds for intensive fish farming. 
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e )  Fish-eries Statistics and economics 

The first completed task of the Fisheries statistics and 
economics programme was a report on the nation-wide 
fisheries statistical survey conducted in 1975176. The 
survey provided fisheries statistic data which were 
accepted by the Food and Agriculture Organisation (FAO) 
for the first time and laid down the foundation upon 
which the present data collection system is  based. 
Regular collection of fisheries production data for the 
artisanal and industrial sectors has continued since then. 
Table 1 provides information on fish demand and supply 
for 1980 - 1988 while Table 2 gives a breakdown of 
domestic fish production by source. 

In 1983, the programme perfected a statistical Quality 
Control chart system based on the average concept, for 
the sampling 'of  industrial trawler landings. This 
provides scientific data for d e c i s i o n - m a k h  to those 
responsible for the management of marine f i ee r i e s .  
Data for 1981-85 has since qhown that our national 
inshore waters are over fished. 

The programme has acquired modern computer facilities 
the services of which have been extended for the 
regular payroll,  storage analysis of administratjve 
records. It has also continued to handle data processing 
and retrieval for all research staff. 

Physical and Chemical Oceanography 

1)  The Institute has identified areas along the national 
coastline that are most vulnerable to marine erosion, 
determined the annual rates of erosion,  and 
documented the influencing oceanographic meteoro- 
logical, geomorpliological - geological as well as human 
factors responsible for the severe erosion. The average 
annual erosion rates at seven study sites are as listed 
below: 



Sites of Study 
1. Badagry beach 
2. Victoria beach 
3. AwoyelMolume 
4. Ugborodo/Escravos 
5. Forcados 
6. Brass 
7. Ibeno-Eket 

Erosion rates per year 
2 - 6m 

15 - 30m 
20 - 30m 
18 - 24m 
20 - 22m 
16 - 19m 
10 - 13m 

As a result of the data and experience gathered from the 
study, the Institute has produced two standard text 

I 
books for University students and teachers as well as 
field professionals viz: 

Coastline Erosion in Nigeria by A. C. Ibe-published 
by the Ibadan University Press in 1988 

Methodology for the assessment and control of 
coastal erosion in the West and Central African 
region by A. C. Ibe and R. E. Quellennec published 
by the United Nations Environment programme 
(UNEP) in 1989. 

Beach erosion control measures recommended 
have included: 

A stop-gap measure with a set-back limit of 
twenty times the annual rates of erosion. 

A coastal zone management policy and 

The installation of non-concrete permeable floating 
breakwaters e.g. chain-like arrangement of disused 
tyres or discarded oil field rubber hoses. 

Institute has carried out offshore site surveys for oil 
companies e.g. Shell and Gulf Oil companies for purposes 
of oil exploration and exploitation. In the case of Shell 
Petroleum Development Company Limited, such surveys 
led to the successful drilling of offshore oil wells in  Cross 
River Estuary and Benin River Estuary that boosted the 
country's petroleum reserves. The Institute also carried 



out for the first time ever, sounding of the turbulent 
surf zone (0-lorn depth) off the Bar beach and 
produced a bathymetric map for the Federal Ministry of 
Works and Housing. The Institute has identified 'suitable 
burrow pit locations for future sand replenishment 
WC-~r" , Such knowledge formed an important part of the 

proposals for the stabilization works now underway at 
the Bar beach. Consultancy services have also involved 
oceanogra.phic surveys for the Nigerian Navy for 
strategic purposes. 

The sources of domestic and industrial pollution in Lagos 
Coastal waters have been identified and the levels of 
selected pollutants (e.g. trace metals, hydrocarbons, 
organochlorines, and PCBs) assessed. Recommendations 
on remedial/correction measures for pollution 
abatement in the Lagos lagoon have been documented as 
a scientific input to management decision for the 
restoration of the .artisanal fisheries and recreational 
uses of the coastal waters. A staff of the Institute, A. C. 
Ibe, co-authored the United Nations Environment 
Program's publication on State of the Marine 
Environment, West and Central African Region, in 1989. 

g )  Technical Services 

In response to the source of the water weed, water 
hyacinth, the Institute developed in 1983 a 'floating 
brake' and other contrivances for the containment and 
control of the plant in the creeks, estuaries and lagoons. 
The effectiveness of the designs were demonstrated and 
officially acknowledged. 

h ) Extension Research and Liason Services 

Basic technical information has been provided to over 
four thousaiid participants in 27 fish farmers workshops 
organized nationwide by the Institute (plate 11). These 
have also involved a train-the-trainers programme for 
Federal and State aquaculture personnel. The 
extension services of the Institute has published several 
elaborate 'advisory notes in English and the three main 



Nigerian languages (Hausa, Igbo, Yotuba) which pres 
research results in a simple and non-technical for1 
ready for field application by all classes of end users. 

Plate 11: The Course coordinator, Mrs. A.M. Ajana, Chief Resea 
Officer ERLS, and particjp'ants at a fish farm1 
workshop organised by NICXMR. 

i )  Manpower Development 

1) Manpower development for the fishing industry 
evolved from vocational training of fishing operatives 
1969 to a more diverse technically - oriented midc 
managerial levels by 1976. In all, 2,305 students h: 
graduated from the Federal College of Fisheries : 
Marine Technology (formerly Federal Fisheries Scho 
regular courses between 1970 - 1990. About 5 
trainees have undergone the short-term induct; 
courses, the training methodology course and 1 

Fisheries extension workers course. The lnstitute off 
both the Ordinary and Higher National Diploma 

:Fisheries and the OND in Marine Engineering a 
Nautical Sciences. 



The dearth of skilled aquaculturists has been filled by 
the training of 137 senior personnel at post graduate 

diploma and Masters level, from Nigeria and other 
African countries at the Institute's 4frkan degional 
Aquaculture Centre (ARAC) in Port-Harcourt. About 60 
per cent of these are Nigerians with M. Technology 
degrms in Aquaculture. The Aquaculture Centre is 
.affiliated with the River State University of Science and 
Technology for the award of M. Tech. degrees. 

. 
The Institute trained 60 extension agents for the 
Directorate of Food, Roads and Rural Infrastructure at the 
Centre. From 1988 - 1990, 31 additional extension 
workers received instructions on fish seed propagation, 
fish pond management, and pond construction. Private 
fish farmers . also benefitted directly from the training 
programmes. 

3) The library services of the Institute has continued to 
disseminate printed research findings in and out of the 
country while maintaining its primary role of providing 
information to a diverse and growing clientele. 

i )  Consultancy 

The Institute offers consultancy services in al! aspects of 
fisheries., oceanography and geology-related studies. 
These include the writing of bankable fisheries 
feasibility reports for establishmentw- of capture fisheries, 
fish farming enterprises, the design, survey, 
construction of trawl and other fishing gear, fish 
processing smoking kilns as well as the design and 
management of the fish processing plants are also 
under-taken. NIOMR has carried out offshoresite 
surveys for purposes of oil exploration and exploitation 
for Shell and Gulf oil campanies. This has led to 
successful drilling of offshore oil well that boosted the 
country's petroleum reserves considerably. A 
bathymetric chart was produced for the Federal 
Ministry of Works and Housing by the Oceanography 
Section after carrying out soundings of the turbulent 
surf zone :off tne Victoria Island Bar ~ e a c h .  It further 



identified suitable burrow pit locations for future sai 
replenishment works. Such knowledge is invaluable f 
solving the perennial coastal erosion problem of t 
beach and for appropriate stabilization works propos 
for the beach. 

k )  Improvement  of Research  a n d  Tra in ing  Facilit ies 

T h e  research and t r a i n i n g  faci l i t ies  have been 
strengthened through vigorous pursuit of grant aids 
from friendly countries. Such grant aids valued at about 
U S .  $11.5 million provided vessles and other facilites 
including the M. V. Okion, M. V. Sarkim Baka, Fishing 
Technology laboratory, Fish Canning Plant, Mock bridge 
and Jetty engineering workshop and a new College of 
Fisheries and Marime Technology complex complete 
with research and training facilities. -- 

T a b l e  1: Fish Demand a n d  Supply 1980 - 1988 (mt)  

Year (a)  
Demand Deficit 

187657 
169996 
113250 
225725 
414074 
713771 
697700 
624850 
7 15460 

Source: (a) Demand analysis for Nigerian Fisheries by: 
M. Okpanefe, FISON 1982 Calabar. 

63) Federal Department of Fisheries, Lagos. 

S u p p l y  = Domestic production excluding shrin 
(exported) + frozen fish imported. 
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Table 

__ 
Year. 

2: Fish Production, Expor and Import 1980-1988 (mt) 
i 

Artisanal 

462567 
481783 
497210 
523251 
359003 
201383 
267 136 
248987 
297624 

Production 

Indus t r ia l  Aquaculture Shrhp 

11,667 1,965 
7,070 2,382 

17,648 1,514 
13.95 1 20.476 5,294 
22.992 22.01 2 2,658 
23,766 15.000 2.376 
22,419 14,881 2,662 
21,383 15,221 3,517 
32,740 15,764 2.868 

Total 
Production 

476 199 
428235 
516372 
562972 
406665 
242525 
307098 
289108 
348996 




