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Abstract
An update to Kenya’s reconstruction of their marine fisheries catches was completed for 2011-2017, and
subsequently carried forward to 2018 using a semi-automatic routine. Due to a change in the official data
estimation system used to report small-scale coastal catches, a dramatic increase in reported landings since
2015 was documented. We applied adjustment factors to previously reported catch data to account for this
change and avoid the ‘presentist bias’ caused by improved reporting. Detailed description of the methods to
update each sector are described in the sections below. Given the recent nature of this distinct change in the
official data estimation system and the current lack of publicly available documentation on the exact methods
to permit validation and testing of this new data collection method, caution must be maintained about the
validity of these reported landings data for recent years of small-scale coastal catches.

Introduction
A preliminary reconstruction of Kenya’s total marine fisheries catch for 1950 to 2010 was conducted by Le
Manach et al. (2015, 2016). Here, the original reconstruction is updated to 2017 to account for new
information for more recent years, and subsequently forward carried to 2018 using the semi-automation
routine of Noël (2020). Using the well-established approach described in Zeller et al. (2016), this
reconstruction addresses only marine wild capture fisheries; no freshwater catches, aquaculture production,
and catches of marine mammals, turtles or marine plants are included. The present summary is based on
McAlpine (2019).

Materials and Methods
The broad steps of the catch reconstruction process are based on Zeller et al. (2016), with the specific methods
and data sources used to reconstruct catches in this study described below.
This reconstruction pertains to marine fisheries catch taken within Kenya’s Exclusive Economic Zone (EEZ),
defined as the area extending 200 nautical miles from shore (UN 1982). Kenya’s EEZ covers an area of
162,000 km2, including an area of approximately 42,000 km2 that is currently under dispute with Somalia
(Chan 2018). For the purposes of this research, and as per Sea Around Us methods, the disputed area was
included within Kenya’s EEZ for Kenyan domestic catches. Thus, catch taken by Kenyan fishers within the
disputed area will be included in the reconstruction.
Initial allocation of the reported data
Officially reported landings data for the years 2011-2017 were extracted from the FAO database (FAO 2015,
2019) for the fishing country, Kenya, and compared to national reports produced by Kenya’s Ministry of
Agriculture, Livestock and Fisheries (SDF 2014a; SDF&BE 2016). National reports did not provide catch data
for 2017, and previous years differed both in total quantity and in taxonomic breakdown to FAO data. Due to
these discrepancies, and to maintain consistency with the previous 1950-2010 reconstruction (Le Manach et
al. 2015, 2016), FAO data were employed as the official reported catch baseline for this reconstruction.
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The FAO catch data for Kenya were first allocated to the four sectors (industrial, artisanal, subsistence and
recreational), that were active within Kenya’s EEZ from 2011 to 2017. Comparison of the FAO reported data
with the dataset published by the Indian Ocean Tuna Commission (IOTC) revealed that no official catch of
large pelagic taxa has been reported by Kenya for either the industrial longline fishery or the recreational
sector during the 2011-2017 time period. Earlier years of Kenyan industrial large pelagic catches are examined
in Coulter et al. (2020). Thus, all reported catch for 2011 onwards was assigned to either the industrial shrimp
trawl fishery or the two small-scale fisheries (artisanal and subsistence).
Reported catch of shrimp and associated bycatch species were assigned to the industrial shrimp trawl fishery
using information published by the Kenya Marine and Fisheries Research Institute (KMFRI 2018a). All
reported catch of 'Brachyura', 'Crassostrea spp.', 'Crustacea' and 'Holothuroidea' were assigned to the smallscale shore-based gleaner fishery along with 50% of 'Octopodidae' and 6% of ‘Palinuridae’ (SDF 2016). All
remaining catch was then assigned to the small-scale coastal fleet. Each fishery was then examined and
reconstructed individually.
Small-scale coastal fleet
Based on previous work by McAlpine (2019), the catch by the small-scale coastal fleet from 2011 to 2017 was
first estimated using catch and effort parameters as was done in the preliminary reconstruction of Le Manach
et al. (2015) for the pre-2010 period. These estimates were then compared to the official catches for this
fishery reported by the KMFRI based on the newly implemented sample-based data estimation method. The
catch and effort-based estimation method as used in Le Manach et al. (2015) resulted in estimates for 2016
and 2017 that were substantially lower than the reported data generated by the KMFRI for the same years (see
Appendix A). Thus, an alternative method using an adjustment factor was employed to reconstruct catch by
the small-scale coastal fleet fishery for the post-2010 period.
Reported catches by the small-scale coastal fleet fishery displayed a dramatic increase between 2015 and 2017.
This suggests that despite the sample-based collection system being introduced in Kenya beginning in 2013,
data collected under the old ‘total enumeration’ system continued to be submitted to the FAO until 2015.
Thereafter, sample-based collection system data were reported to FAO starting in 2017, with 2016 apparently
a transitionary year between the two data methods. As such, the difference between reported catch in 2015
and 2017 was used to derive a method-change adjustment factor of 1.56. To avoid the artificial amplification of
the pre-existing peaks and troughs in the reported catch for earlier years, the adjustment factor was applied to
the average of 2011-2015 reported catch, and then added to the original reported catch of each year. The
average between the adjusted 2015 total catch and the original reported 2017 catch was used to re-estimate
2016 catch.
The taxonomic breakdown of reconstructed total catch for this sector was based on the breakdown of reported
catch, and improved using more detailed government fisheries reports (SDF 2014a; SDF&BE 2016).
Shore-based fishers
Despite the number of shore-based fishers increasing over this time period (SDF 2016), reported catch by
shore-based fishers declined after 2015. This decline in reported catch suggests that the underreporting of
shore-based catches may have become worse under the new data collection system. Thus, given the growth in
the number of shore-based fishers, an adjustment factor would not have been an effective re-estimation
technique for shore-based catches. Instead, a parameter-based method was used to re-estimate total catch by
shore-based fishers between 2011 and 2017.
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In order to estimate total annual catch by shore-based fishers, a time series of the number of shore-based
fishers was sourced from government frame surveys (Fisheries Department 2006; SDF 2012, 2014b, 2016).
The relevant catch-per-unit-effort (CPUE) was linearly interpolated between 3 kg·fisher-1·day-1 in 2010 (Le
Manach et al. 2015) and 3.4 kg·fisher-1·day-1 in 2017 (Musembi et al. 2019). The time-series of shore-based
fishers was then multiplied by the respective CPUE rates, with an assumed annual effort of 200 fishing days
per year (Le Manach et al. 2015).
Given the limited information on this shore-based fishery, the taxonomic breakdown of catches was derived
using a combination of catch reported to the FAO, government fisheries reports (SDF 2014a; SDF&BE 2016)
and scientific literature (Mirera 2017). For taxa that declined or disappeared after 2015 in the official reported
data obtained through the new data collection system, the average composition of catches between 2011 and
2015 was used to adjust the 2016 and 2017 taxonomic breakdown.
Catch of holothurians, crabs and octopus tend to be sold at local markets as well as exported, and were thus
considered part of the artisanal sector (Kimani 1995; Aloo et al. 2014; Mirera 2017), while catch of cupped
oysters and marine crustaceans were considered to be caught for subsistence purposes.
Industrial shrimp trawl fishery
After a complete ban in 2006, the industrial shrimp trawl fishery was re-opened in 2011 under the guidance of
a newly developed Prawn Fishery Management Plan (Government of Kenya 2010). Given the tighter
regulatory control of the re-emerged fishery, which included the periodic deployment of Marine Fisheries
Observers to collect detailed catch data (KMFRI 2018a), it was assumed that all landed catch by industrial
trawlers (i.e., targeted shrimp and retained bycatch) was reported. However, catches discarded at sea are
expressly excluded from data reported by FAO (Garibaldi 2012) and were thus assumed to not be included in
officially reported catches. Surveys by Marine Fisheries Observers reported the ratio of retained to discarded
catch to be 4:1 in 2016 and 2:1 in 2017 (KMFRI 2018a). These ratios were used to estimate total discarded
catch for these years, and an average ratio of 3:1 was applied to 2011-2015.
Detailed information on the species-specific breakdown of shrimp catch and bycatch (retained and discarded)
provided by KMFRI (2018a) were used to derive the taxonomic breakdown of catch by the industrial shrimp
trawl fishery from 2011 to 2017.
Pelagic longline fishery
A domestic industrial longline fishery has been active in Kenya on a sporadic basis since the 1980s, and both
the IOTC and the FAO have previously reported catch by this sector. Despite reports of a domestic longline
vessel operating in Kenya’s EEZ during much of the 2011-2017 time period (Ndegwa et al. 2018; Ndoro and
Ndegwa 2018), since 2010, no industrial catch was reported by the IOTC since 2010 in their official catch data,
instead, all catch is categorized as ‘artisanal’. However, IOTC records from onboard observers exist. Further
comparison of the IOTC catch database with national catch data sources also indicated that catch by the
domestic industrial longline vessel was not included in the officially reported catch data.
A report which documented the on-board catch records of the single longline vessel for 2016 reported total
catches of 150.4 tonnes in that year (Ndegwa et al. 2018). To reconstruct the catch time-series of this fishery,
this catch amount was applied to the years in which the vessel was registered in the IOTC vessel database, i.e.,
2011-2012 and 2016-2018. We assumed it did not operate between 2013 and 2015. The taxonomic breakdown
published in Ndegwa et al. (2018) was applied to final catch estimates (Table 1). Note that all catches from
industrial large pelagic fisheries are examined separately in Coulter et al. (2020).
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Table 1. Taxonomic breakdown applied to the catch by the Kenyan industrial longline fishery
between 2011 and 2017, as described by Ndegwa et al. (2018).

Common name
Bigeye tuna
Swordfish
Yellowfin tuna
Black tip shark
Tiger shark
Black marlin
Others
Blue shark
Hammerhead sharks
Sailfish

Taxon name
Thunnus obesus
Xiphias gladius
Thunnus albacares
Carcharhinus limbatus
Galeocerdo cuvier
Istiompax indica
Marine pelagic fishes not identified
Prionace glauca
Sphyrnidae
Istiophorus platypterus

Catch (%)
35.43
23.21
14.99
6.30
6.15
5.29
4.21
3.10
1.13
0.18

Recreational catch
Since the 1970s, Kenya’s productive pelagic waters have made this country a popular destination for sport
fishing (game fishing). To reconstruct catch for this recreational sector, catch records for the recreational sport
fishery for 2004 to 2012 were obtained from reports published by the Kenya Association of Sea Anglers
(KASA). These records included total catch (in kg), the number of individual fish caught, and the number of
individual fish tagged and released. To estimate retained recreational sport fishing catch, the quantity of catch
that was tagged and subsequently released was removed from the KASA catch totals. Retained catch per taxon
was estimated as:
Cretained = (Ctotal / Ntotal) x (Ntotal – Ntr)
Where Cretained is retained catch, Ctotal is total reported catch, Ntotal is the total number of individuals caught and
Ntr is the number of individuals tagged and released.
In the original catch reconstruction for Kenya (Le Manach et al. 2015), all sport fishing catch was erroneously
considered to be landed; here the pre-2010 recreational catch was retrospectively corrected to account for the
proportion of catch that was tagged and released between 1990 and 2010. Based on doubts expressed about
the coverage of recreational catch data and the need for improvements in catch data collection for this fishery
(Pepperell et al. 2017; N. Conway, pers. comm.), it was furthermore assumed that KASA only managed to
record 50% of the total recreational catch that was occurring along Kenya’s coastline. After this adjustment,
the total estimated retained and landed catch for 2012 was extrapolated based on the trend in international
tourist arrivals (KNBS 2015, 2019) to estimate catch for 2013-2018 (Figure 1).
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Figure 1. Total estimated retained recreational sport fishing catch (solid black line), as reported by the Kenyan Association of Sea
Anglers (KASA, grey solid line), and the number of international arrivals to Kenya for 2004-2017.

The information from KASA records and IOTC reports was used to estimate the taxonomic breakdown of total
retained recreational sport fishing catch. The African Billfish Foundation is currently processing more recent
years of data, which can be used to correct/improve reconstructed sport fishing catch in the future.
Small-scale migrant fishers
Every year, large numbers of fishers from the Tanzanian islands of Zanzibar and Pemba migrate temporarily
to fish in Kenya’s waters. To reconstruct total annual catch by these fishers, catch and effort parameters were
used. The number of migrant fishers was calculated as 2% of local fishers in Lamu (the northernmost county
in Kenya), and 10% in all other counties based on WIOMSA (2011). A migrant fisher CPUE time-series
(kg·fisher-1·day-1) was estimated as twice the local CPUE in each county, which is conservative given that
WIOMSA (2011) suggests that migrant CPUE may be nearly five times the CPUE of local fishers. An annual
effort of 120 fishing days per year by migrant fishers (i.e., four months), the average trip length according to
Wanyonyi et al. (2016) was assumed. The number of migrant fishers and migrant CPUE time-series were
multiplied and a 120-day annual fishing period assumed to derive the total catch time-series of migrant
fishers.
Of the total reconstructed catch by migrant fishers, 30% was considered taxonomically similar to the catch by
local coastal fleets, and the remaining 70% was assumed to consist of migrant target species (WIOMSA 2011),
as detailed in Table 2.
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Table 2. Taxonomic breakdown of reconstructed catch taken in Kenyan waters by migrant
fishers from Tanzania. Adapted from WIOMSA (2011).

Common name

Taxon

Catch (%)

Carangids

Carangidae

15

Groupers & seabasses

Serranidae

15

Sharks, rays & skates

Elasmobranchii

15

Snappers & jobfishes

Lutjanidae

15

Octopuses

Octopodidae

5

Tropical spiny lobsters

Palinuridae

5

Coastal fleet composition

Various1

30

Based on the taxonomic composition of the reported landings by small-scale coastal
fleets, i.e., between 18 and 62 taxa.
1

Foreign tuna fleet catch
There are foreign offshore fishing fleets targeting large pelagic species that operate in Kenyan EEZ waters
between 2011 and 2017. This industrial fishery consists of distant water fleets (DWFs) which, despite having
retreated during the peak of Somali piracy in the late 2000s, have begun to return to East African waters
(POSEIDON et al. 2014). Licenses to access Kenya’s EEZ are provided by the Kenyan government to foreign
fishing vessels that exploit the productive offshore fish stocks that have historically remained relatively
untapped by domestic fishers.
Although foreign fleets are required to report catches to both the IOTC and the national fisheries department,
no definitive baseline of reported catches by foreign vessels taken within Kenya’s EEZ can be sourced from
either institution.
In order to estimate total annual catches by this fishery, a time-series of foreign fishing vessels was combined
with gear-based catch estimates. Official records of the number of licensed foreign purse-seine and longline
vessels were available for 2011 to 2014 (Government of Kenya 2017) and were used as anchor points for these
years. The number of licensed foreign vessels in 2014 was carried forward to 2017 unchanged (Figure 2).

Figure 2. Time-series of the number of foreign-owned purse-seine, longline and total vessels licensed to fish in Kenya’s EEZ between
2011 and 2018. Crosses represent known values (used as anchor points).
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The time-series of licensed vessels was multiplied by annual catch-per-vessel estimates of 6,011 t for purseseine and 223 t for longline vessels (IOTC 2013). These annual catch estimates were adjusted to three-month
estimates, based on reports that foreign fishing typically occurs in Kenya’s EEZ only from May to July
(POSEIDON et al. 2014).
The taxonomic breakdown applied to the resulting total catch estimates of foreign-owned pelagic fishing
vessels while fishing in Kenyan waters was based on the taxonomic breakdown of industrial catch reported by
the IOTC for spatial reporting cells overlapping Kenya’s EEZ (01- 04° S, 39-44° E), as detailed in Table 3.
Table 3. Taxonomic breakdown of catches by foreign industrial fishing fleets targeting large pelagic taxa
in offshore waters. The taxonomic breakdown is based on catch reported by the IOTC for 1° x 1° spatial
reporting blocks overlapping Kenya’s EEZ.

Common name
Skipjack tuna
Yellowfin tuna
Bigeye tuna
Albacore tuna
Non-target species

Taxon name
Katsuwonus pelamis
Thunnus albacares
Thunnus obesus
Thunnus alalunga
Unidentified pelagic fishes

Catch (%)
49.184
44.338
6.440
0.036
0.001

Transition from 2017 to 2018
The catch reconstructed to 2017 was carried forward using the semi-automation method of Noël (2020), based
on FAO landings to 2018. The catch data updated will be later replaced by a more detailed, research-intensive
update.
Assessing the uncertainty (data reliability) of the reconstruction
The final step in any reconstruction is to derive and present estimates of the uncertainty associated with the
reconstruction. Due to the nature of reconstructions, i.e., the reliance on highly variable and diverse secondary
information and data sources, and on informed assumptions, traditional approaches to quantifying
uncertainty around sampled data points are not applicable. Instead, a method first devised by Zeller et al.
(2015) and standardized by Pauly and Zeller (2016) and Zeller et al. (2016, Supplementary Table S1) was used
(Table 4), which adapts the scoring approach used by the Intergovernmental Panel on Climate Change to
estimate uncertainty in their assessments (Mastrandrea et al. 2010). Note the deliberate absence of a ‘medium
trust’ category, which would result in uninformative ‘cop-out’ options by assessors. This method derives the
uncertainty of catch time series and associated anchor points, data sources or assumptions based on the
confidence in their validity and reliability based on the quality, consistency and consensus of the evidence
from which the final data were sourced (see also Derrick and Pauly 2020).
Table 4. Uncertainty scores used to evaluate the quality and reliability of reconstructed catch time series and
attribute confidence intervals. IPCC criteria from Figure 1 in Mastrandrea et al. (2010) and adapted from
Supplementary Table S1 in Zeller et al. (2016).

Score
4 Very high
3 High

+/- (%)
10
20

2

Low

30

1

Very low

50

Corresponding IPCC criteria
High agreement & robust evidence
High agreement & medium evidence or medium agreement &
robust evidence
High agreement & limited evidence or medium agreement &
medium evidence or low agreement & robust evidence
Low agreement & low evidence

The underlying data and information sources used as anchor points or to inform assumptions were evaluated,
and an uncertainty score (based on Table 4) was attributed to each fishery in Kenya for the 2011-2017 time
period (Table 5). Catch-weighted averages of upper and lower confidence limits were then calculated and
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applied to catch estimates of each sector. Uncertainty scores and associated confidence intervals for the 19502010 catch reconstruction time series based on Le Manach et al. (2015) were derived previously by the Sea
Around Us based on Table 4.
Table 5. Uncertainty estimates for each major anchor point and assumption used to reconstruct domestic catches
between 2011 and 2017 for the five domestic fisheries in Kenya. Uncertainty scores are allocated as per Table 4 above
based on Zeller et al. (2016, Supplementary Table S1).
Fishery
Anchor
Quality of
Level of
Score
+/- %
point/assumption
evidence
consensus
Artisanal & subsistence
Coastal fleet
2017 catch
Medium
Low
2.0
30.0
2011-2016 catch
Low
Medium
2.0
30.0
Gleaners (shore-based)
Fisher population timeHigh
Medium
2.0
30.0
series
CPUE time-series
Medium
Low
1.0
50.0
Days fished per year
Low
Low
1.0
50.0
Sector average
1.9
30.9
(catch weighted)
Industrial
Shrimp trawling
Longlining
Sector average
(catch weighted)
Recreational
Sport fishery
Sector average
(catch weighted)
Total average
(catch weighted)

Discard ratio
2016 catch
2011-2012 & 2017 catches

High
High
Low

Medium
High
Medium

3.0
4.0
1.0
2.9

20.0
10.0
50.0
22.8

Club catches
International arrivals
--

Medium
High
--

High
High
--

3.0
4.0
3.5

20.0
10.0
15.0

--

--

--

2.0

30.7

Results and Discussion
Figure 3 presents the domestic catch taken from the Kenyan EEZ from 1950 to 2018.

Figure 3. Reconstructed domestic catch within Kenya’s EEZ by fishing sector for 1950-2018, including estimated data uncertainty
around the total catch time series.

Despite employing a conservative approach in the present reconstruction, the nature of catch reconstructions
and their reliance on secondary data and information sources and assumptions mean that the final
reconstruction can often be associated with medium to high levels of uncertainty. The main driver of
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uncertainty in the domestic reconstruction of Kenyan marine catches is the uncertainty associated with the
recently implemented sample-based catch data collection system and its expansion methods as employed by
the Kenyan authorities. Future investigations into and refinement of these methods may reduce the
uncertainty surrounding coastal fleet catch estimates, and resolve whether or not the new data are indeed
more accurate than the data derived from the method previously employed in Kenya.
The second major driver of uncertainty in the domestic catch reconstruction was the limited information
available on catch rates and fishing effort by the shore-based fishery. The lack of publicly available
information regarding this marginalized sector (Pauly 2006) despite its high value (including export products)
suggests that a bias toward boat-based fisheries exists in Kenya’s data sampling methods and may also extend
to scientific research conducted on fisheries in Kenya. Sources of uncertainty in the reconstructed catch for
Kenya serve to highlight the aspects of Kenya’s marine fisheries requiring greater investigation, research and
refinement.
The catch data presented by this reconstruction suggest that Kenya may be on track to improving the data
quality of its inshore fisheries. Reference to Sea Around Us reconstructed catches is made within a recent
report by KMFRI (2018b), and awareness and use of reconstructed data exists in local agencies (N. Wambiji,
KMFRI, pers. comm.). Sample-based Catch Assessment Surveys have been implemented and have resulted in
revision to current estimates of marine catches within Kenya’s EEZ (KMRFRI 2018b). While consistent
collection of data is limited due to capacity, these surveys are essential to inform stock assessment of Kenyan
fisheries (KMRFRI 2018b).
However, improvements, method testing and validations are still needed in Kenya’s small-scale catch data
sampling system to remove bias and ensure the capture of all fisheries in official statistics. Once such
improvements and validations are in place, Kenya should undertake a retroactive correction of all catch data
back to 1950 to avoid the ‘presentist bias’ (Zeller and Pauly 2018) in their official catch time series. This
correction should be followed by a formal request by the Kenyan government for a retroactive replacement of
the data currently presented by FAO on behalf of Kenya back to 1950. Such improvements will allow more
accurate historical baselines of fishing impacts and benefits to be derived for Kenya’s marine fisheries. Finally,
if Kenya manages to reduce and replace the extensive foreign offshore fishing with its own sustainable,
domestic fishery for large pelagics, then marine fisheries have the potential to become a major contributor to
both coastal and national food security and economic livelihood.
Marine biodiversity protection
Kenya has agreed to protect its biological diversity through the international Convention on Biological
Diversity (Aichi), the United Nations Law of the Sea, the Ramsar Convention on Wetlands of International
Importance and the World Heritage Convention and it is also part of the international network of UNESCO
Man and the Biosphere (Marine Conservation Institute 2020).
Kenya has 15 MPAs and 14 marine managed areas. The MPAs jointly cover 642 km2 (Marine Conservation
Institute 2020), which represents less than 1% of its EEZ (162,794 km2; Le Manach et al. 2016). There is a
management body in the country, the so-called Kenya Wildlife Service (KWS). “All MPAs have management
plans produced by KWS in collaboration with key stakeholders, including government institutions, local
communities, nongovernmental organizations (NGOs), the private sector, community-based organizations
(CBOs), and interested individuals. [Moreover,] KWS has partnered with marine scientists in the region to
monitor coral bleaching, mortality, and effects on the benthic structure. […] KWS and the Fisheries
Department have established a national task force to advise on, among other issues, the development and
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implementation of a national conservation and management strategy for sea turtles. The main tools for
implementing this strategy include advocacy, communication, education, public awareness, targeted research
and monitoring, and threat mitigation. [And] KWS has encouraged the capacity-building of its MPA staff
through various regional trainings” (Tuda and Omar 2012).
The marine ecosystems and biodiversity in Kenyan waters are threatened by habitat degradation, overfishing,
industrialization and pollution (Tuda and Omar 2012). Regarding pollution, in a study (Kaimba et al. 2019)
carried out in marine managed areas and MPAs in Kenya with different levels of protection (e.g., Kuruwitu
Conservancy with strict protection level and Malindi Reserve moderate level, the latter being the first MPA
established in Kenya; Tuda and Omar 2012), showed that as protection increased from “least,” to “moderate”
and “strictest,” E. coli concentrations decreased, but nitrate concentration did not show any trend. “These
results suggest the potential of marine protection to mitigate coral reef pollution, especially from microbes.
They also point to the possibility that multiple sources of pollution exist on which marine protection may have
little or no effect” (Kaimba et al. 2019).
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Appendix A:
Estimation of small-scale coastal fleet catch using a parameter-based approach (2011-2017)
Following the approach of Le Manach et al. (2015), parameter-based estimates of small-scale coastal fleet
catches between 2011 and 2017 were obtained using time-series of the number of fishers, catch-per-unit-effort
(CPUE) and annual effort (days fished per year).
The number of fishers involved in the coastal fleet fishery from 2011-2017 was sourced from the biennial
government frame surveys. Although the number of boat-based fishers was not explicitly provided, it was
calculated by removing the number of “foot fishers” from total fishers in each county. The boat-fisher
population was then interpolated between survey years (Figure A1). No frame survey was conducted in 2017
(G. Maina, The Nature Conservancy, Kenya, pers. comm.); therefore, the 2016 fisher counts were multiplied
by the average annual growth rate (the first survey in 2004) and the last survey in 2016 to derive the 2017
fisher counts.

Figure A1. Number of coastal fleet fishers in each of the five coastal counties in Kenya between 2008 and 2017. Anchor point years, i.e.,
years where frame surveys were conducted, are represented with an ‘X’.

A CPUE (kg/fisher/day) time-series for each county was derived (Table A1) using anchor points which were
found in the government reports and scientific literature (Fulanda et al. 2011; McClanahan and Abunge 2014;
Okusa et al. 2016; Dzoga et al. 2018; McClanahan and Kosgei 2019). Limited information was available on the
catch rates in Lamu and Tana Delta; therefore, anchor points for years prior to 2011 were used to facilitate the
estimation of 2011 to 2017 CPUEs.
The number of days that fishers were assumed to be active per year was maintained from the previous
reconstruction at 220 days (McClanahan and Mangi 2001; McClanahan 2018), as no new or updated
information was available. Given that there were indications that fishers on the south coast are active closer to
300 days per year (McClanahan et al. 2010), this estimate may be conservative.
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Table A1. Catch-per-unit-effort (CPUE) for each of the five coastal counties in Kenya between 2011 and 2017.

County
Kilifi
Kwale
Lamu
Mombasa
Tana
Delta

Period
2011-13
2014-17
2011-13
2014-17
2007
2008-17
2011-13
2014-17
2005
2006-16
2017

CPUE
3.0
3.4
3.9
3.6
10.2
10.3 -> 11.5
3.9
4.8
5.0
5.0 -> 4.4
4.4

Note
Anchor point; average of 2011-13a
Anchor point; average of 2014-17a
Anchor point; average of 2011-13a
Anchor point; average of 2014-17a
Anchor point; average of 2001-07
Increase of 1.2% per yearb
Anchor point; average of 2011-13a
Anchor point; average of 2014-17a
Anchor point
Linear interpolation
Anchor point

References
McClanahan and Kosgei (2019)
McClanahan and Kosgei (2019)
McClanahan and Kosgei (2019)
McClanahan and Kosgei (2019)
Okusa et al. (2016)
McClanahan and Kosgei (2019)
McClanahan and Kosgei (2019)
Fulanda et al. (2011)
Dzoga et al. (2018)

This study provided averages only for the two time periods 2011-2013 and 2014-2017 for sites in Kilifi, Kwale and
Mombasa.
b The trend in CPUE was considered to be increasing in Lamu, as it does in Kilifi, its neighbouring county. However, the rate
of recovery was considered to be half that of Kilifi’s, due to lower management enforcement in the region.
a

A regional small-scale coastal fleet catch time-series for each county was obtained by multiplying the CPUE
time-series of each county by the number of boat fishers in each year followed by the number of fishing days
per year. These were combined into a national total catch time-series for this fishery. Reconstructed total catch
for 2011-2017 was combined with catch reconstructed by Le Manach et al. (2015) for 1950 to 2010 and
compared to the officially reported catch baseline (Figure A2).

Figure A2. Total reported and parameter-based reconstructed catch based on the method in Le Manach et al. (2015) by the small-scale
coastal fleet from 1950 to 2018, illustrating the potential shortcoming of the parameter-based approach for the most recent years.
Reconstructed catch for 1950 to 2010 was sourced from Le Manach et al. (2015). The eported catch is represented by an overlaid dashed
line.
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