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Background: Kenya’s marine fishery is dominated by artisanal fishing largely confined within
the territorial waters owing to limited infrastructure and capacity to facilitate deep sea fishing.
With the global push to enhance the sustainable exploitation of the Blue Economy for improved
food  security  and  faster  economic  progress,  it  is  imperative  to  mobilize  resources  towards
exploitation of deep sea fisheries.  This will  not only reduce the immense pressure adversely
affecting inshore fisheries but also contribute towards improved livelihoods and socio economic
progress. Industrial bottom trawlers operating within WIO mainly targets the shrimps. However,
a significant proportion of their catches (approximately 80,000 to 120,000 Metric tonnes (Mt)
annually) include a variety of by-catch comprised of lobsters, finfish and octopi, among other
species. These are either discarded overboard or retained for sale depending on their commercial
value. There is growing emphasis being placed on landing the bycatch, as opposed to discarding
it so as to contribute towards food security. A thorough comprehension of the potential of the
deep sea fishery is especially important for the provision of timely, accurate information on the
productivity  and diversity  of  offshore trawl fishery to  facilitate  sustainable  exploitation.  The
main purpose of the study was to assess the status of the deep sea trawl fishery based on data
collected  on  three  industrial  deep  water  trawlers  operating  off  the  Malindi-Ungwana  Bay.
Specifically,  it  focused on analyzing  the  trends  in  the  catch  volume,  Catch  Per  Unit  Effort
(CPUE) and catch composition of the fishery.

Methods: Catch data from three trial fishing vessels was analysed with the aim of assessing the
deepwater crustacean stocks. The fishing period covered North East Monsoon (NEM) seasons
when the shallow water prawn trawl fishery is closed. The documented trawling activity was
conducted  in  specific  months  over  three  years  i.e.  2016  (November  and  December),  2017
(January, February, March, November and December) and 2018 (January, February, March and
April).  The  data  also  captured  respective  activity  dates  and  time,  geographical  positions
(coordinates), trawling distances and depths. The data was cleaned prior to analysis using Ms
Excel.  Total catch (Mt) and catch per unit effort (CPUE in kg/hr) were computed. The catch
volume, recorded in kilograms was converted into metric tonnes, while fishing effort (in hours)
was calculated by subtracting the time recorded at the beginning of each trawl from the time
recorded at  the end of  each haul.  Thus,  the catch  per  unit  effort  (CPUE) was arrived  at  by
dividing the catch volume (kg) by the fishing effort expressed in hours. The calculated catch
volume (Mt)  and CPUE (kg/hr)  values  were  then  compared over  the  period  under  study to
identify  important  temporal  variations.  Catch  composition  was  also  assessed  to  identify  the
major fisheries exploited, including demersal and pelagic fish as well as benthic invertebrates
such as octopi, lobsters and prawns. To illustrate the spatial distribution of the trawling activity,
the computed CPUE values for the entire period under study were mapped using QGIS software.
The midpoints between the recorded fishing start and end points were calculated and used as
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representative coordinates for each trawl. Color codes were then used to distinguish the fishing
activity of the three vessels.

Fisheries  observers  examined  the  catch  of  for  nine  fishing  trips  to  determine  the  species
composition and collect biological data on key species. 

Results: An average of 2.39 hours was spent for each of the of the 1709 trawls undertaken at
varying depths ranging between 8.9 and 398 m. A total catch of 271 Mt was landed in 4092
hours of fishing effort averaging 66 kg per trawl.  The vessels were active during the NEM
seasons only, which was attributable to the relative ease of fishing and high catches associated
with the season in comparison to the SEM season. 65% of the catch comprised of finfish with the
highest  volume  (75.6  Mt)  of  the  same  harvested  in  the  year  2017.  Lobsters  and  cuttlefish
recorded the second and third highest proportions of the catch at 15.8% and 4.8% respectively.
The total catch of lobsters over the three years showed a declining trend while the volume of
prawns increased gradually over the three years with finfish and the rest illustrating fluctuating
trends. The catch increased by 16.6% between 2016 and 2017, while the fishing effort increased
by 28.0% during the same period. Between 2017 and 2018 the total catch and fishing effort
declined by 63.4% and 66.5% respectively. While the CPUE remained relatively static between
50 – 80 kg hr-1, over the entire period, the monthly catch for 2017 and 2018 was notably lower
than in 2016. The highest monthly catch was 73.17 Mt, obtained in December 2016 and lowest
was 0.21 Mt, recorded in January 2018, whereas the mean CPUE was highest (84.3 kg hr-1) in
January 2017 and lowest (52.1 kg hr-1) in February 2017. Fishery observers examined a total
catch of 22.2 Mt comprising 42 families and 45 species of which fin fish contributed more than
60 % while prawns, crabs, lobsters and cephalopods contributed the balance of about 40 %. The
crustaceans (target species) were composed of prawns (50%) with lobsters and crabs contributing
25% each. The most abundant individuals of crustaceans were three species of prawns, Penaeus
marginatus, Parapenaeus investigatoris and Penaeopsis balssi while the highest number of fish
species recorded included  Saurida undosquamis (14.7%),  Champsodon capensis (13.9%) and
Bembrops platyrhynchus (13.0). 

Conclusion:  The  Kenyan  Exclusive  Economic  Zone  (EEZ)  largely  remains  out  of  reach  to
artisanal fisher folk, who rely solely on fishing as a source of livelihood. Distant Water Fishing
Nations with highly equipped fishing vessels continue to take advantage of this gap for their own
benefit. This study clearly indicates the high potential that lies in the deep-sea trawl fishery with
finfish, lobsters and prawns recording the highest catches over the period under study. Kenya has
expressed her commitment in enhancing the sustainable exploitation of her Blue Economy. The
study also contributes to the information that  will  enhance the planning and management  of
infrastructural development and capacity building of local fishermen towards deep sea fishery
exploitation that has the potential  to significantly improve livelihoods and contribute to food
security in Kenya and the WIO region at large.


