
Abstract
Artisanal marine fisheries play a critical role in enhancing food security and supporting the live-
lihoods of Coastal communities in Kenya.  The sustainable exploitation of this resource is how-
ever threatened by post-harvest fish losses (PHFLs) occurring along the entire fish value chain. 
We conducted an assessment of the PHFLs at five landing sites in Kwale County to investigate 
the status of these losses along selected fish supply chains in the County. The Informal Fish Loss 
Assessment Method (IFLAM) and Questionnaire Loss Assessment Method (QLAM) were used to 
collect data from key informants and value chain actors operating at the landing sites. Sixty-five 
percent of the respondents reported having experienced PHFLs with the highest scale of loss at 
34% and 15% being reported in Mkunguni and Jimbo landing sites, respectively. The fishing and 
marketing nodes of the fish value chains represented points at which the highest losses were 
encountered at 28% and 17%, respectively. The inadequacy of preservation infrastructure at the 
landing sites and the lack of preservation during fishing were the main factors contributing to 
the PHFLs. Provision of cold chain facilities, adequate drying racks and capacity building on fish 
handling are recommended as priority interventions to reduce the PHFLs.
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Introduction
Fisheries exploitation contributes significantly 
towards food and nutritional security, revenue 
generation and poverty alleviation (Mavuru et 
al., 2022). Artisanal fisherfolk and local coastal 
communities rely heavily on fisheries for food 
provision and livelihood support (Purcell and 
Pomeroy, 2015). Globally, artisanal fisheries di-
rectly support 60 million livelihoods and con-
tribute approximately 50% of fish consumed in 
developing countries (Tilley et al., 2021). Small-
scale marine fisheries in Kenya directly support 
above 60,000 coastal households and account 
for 6% of the coastal economy (Nyawade et al., 

2021). The sustainable exploitation of artisanal 
fisheries, therefore, has the potential to contrib-
ute towards socioeconomic stability through 
the provision of food for subsistence and in-
come generation (Kimani et al., 2018).  

Fish is a highly nutritious source of animal pro-
tein, vitamins, fatty acids and minerals (FAO, 
2020); and thus represents an affordable source 
of nutrition for low-income communities (Ade-
wolu and Adoti, 2010). Fish is, however, a highly 
perishable commodity, prone to rapid spoilage 
induced by post-moterm microbial and bio-
chemical activity which results in post-harvest 
fish losses (PHFLs) (Akande and Diei-Ouadi, 2010; 
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Ikape and Cheikyula, 2017). The Food and Agri-
culture Organization of the United Nations (FAO) 
defines PHFL as fish that is either discarded or 
sold at a relatively low price because of qual-
ity deterioration or owing to market dynamics 
(Wood, 1984). Morrissey (1988) defines the term 
post-harvest as the period of time from when 
a fish is separated from its growth medium; in-
cluding the time a fish enters a net, is caught on a 
hook or in a trap. There are three main means of 
PHFLs, i.e., physical, quality and market force loss. 
Physical losses refer to fish which is discarded or 
eaten by insects while quality losses occur due 
to microbial/ biochemical/ structural changes 
which result in the reduction of the market value 
of the fish. Market force loss is caused by chang-
es in supply and demand dynamics resulting in 
fish fetching a low revenue despite being of good 
quality (Ward and Jeffries, 2000). 

The inherent high perishability of fish relegates 
the fisheries industry to comparatively high-
er post-harvest food losses which are gener-
ally estimated at 14% globally across all agri-
cultural sectors (Tesfay and Teferi, 2017). It is 
estimated that artisanal fisherfolk in low and 
middle-income countries experience PHFLs of 
approximately 40% owing to poor fish handling 
practices and limited preservation infrastruc-
ture along the fish value chains (Prodhan et al., 
2022). Owing to its high perishability, preserva-
tion of the fish is imperative immediately after 
catch to limit microbial growth and slow down 
enzymatic activities which are the main drivers 
of fish spoilage. Temperature control is one of 
the most effective preservation ways to retard 
the spoilage of fresh fish throughout the value 
chain (Tesfay and Teferi, 2017).

Accurate quantification of PHFLs occurring along 
the artisanal fish value chain (fishing, process-
ing, distribution and sale) is crucial to enhance 
accurate identification of the main factors con-
tributing to the losses and inform the develop-
ment of suitable mitigation measures (Ward 
and Jeffries, 2000). The dispersed nature of ar-
tisanal fisheries and the dynamic nature of the 
fish value chain necessitate the combination of 
different methods to assess all factors contrib-

uting to the three types of losses encountered. 
This study focuses on the determination of the 
scale of postharvest losses encountered in 
Kwale County, based on a case study conduct-
ed at 5 landing sites i.e., Jasini, Jimbo, Shimoni, 
Mkunguni, and Gazi. The assessment was im-
plemented based on two methods as proposed 
by FAO i.e., Informal Fish Loss Assessment Meth-
od (IFLAM) and Questionnaire Loss Assessment 
Method (QLAM) (Diei-Ouadi and Mgawe, 2011). 
The IFLAM is an informal method based on par-
ticipatory rural appraisal (PRA) principles while 
QLAM relies on interviewing a population sample 
in a community or geographical area using a 
questionnaire to validate data generated by the 
IFLAM. The objective of the study was to conduct 
a preliminary quantification of the postharvest 
losses across the selected fish value chains and 
propose suitable measures towards the reduc-
tion of these postharvest losses.

Materials and methods

Study area
The study was conducted in Kwale County, which 
is located in the South of the 640 km long Coast 
of Kenya (Kimani et al., 2018). Five (5) landing 
sites i.e. Jasini, Jimbo, Mkunguni, Shimoni and 
Gazi were selected to represent the main fish-
eries and variations of catch volumes. Artisanal 
fisherfolk at Jasini and Jimbo predominantly land 
and process sardines while at Shimoni and Mku-
nguni, mixed reef fin fish dominate the catches. 
The catch landed at Gazi landing site constitutes 
a combination of both. Seasonal North East and 
South East Monsoon winds have a major influ-
ence on the patterns of fisheries exploitation with 
the former season which occurs from September 
to April being characterized by comparatively 
higher catches (Johnson et al., 1982)

Study design
The study was conducted using a combination 
of two post-harvest loss assessment meth-
ods as recommended by FAO (Diei-Ouadi and 
Mgawe, 2011), with both methods relying pre-
dominantly on qualitative data collection tech-
niques through questionnaire administration 
and observation.
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Informal Fish Loss Assessment Method 
(IFLAM)

The IFLAM phase reconnaissance visits to the five 
(5) landing sites were conducted followed by 
detailed interviews using semi-structured key 
informant interview guides (Appendix 1) admin-
istered to key informants i.e. selected leaders of 
the respective Beach Management Unit (BMUs). 
The key informants provided information on the 
status of the respective landing sites in terms of 
gear types, catch volumes, main species land-
ed and post-harvest dynamics including the 
number of value chain actors, fish handling ac-
tivities, the approximate scale of post-harvest 
losses and measures implemented to reduce 
the losses. The provided information was subse-
quently validated through the use of pre-formu-
lated observation guides to assess the activities 
conducted at the landing sites by the fish value 
chain actors. The main sources of post-harvest 
losses as well as assess the status of the infra-
structure at the sites were noted. 

Questionnaire Loss Assessment Method 
(QLAM)

Semi-structured questionnaires (Appendix 2) 
were designed and administered to a sample of 
respondents from each landing site (n = 30) to 
obtain detailed information on their experiences 
including the volume and type of fish handled, 
fish preservation and processing techniques 
and scale of post-harvest losses encountered. 
The selection of the respondents was based on 
a purposive sampling technique. Each sample 
contained representatives of the main actors 
involved in the fish value chain i.e. fishermen, fish 
processors and fish traders. The questions were 
administered to each respondent as descrip-
tively as possible to enable the respondents to 
differentiate the types of losses occurring along 
the supply chain. 

Data entry and analyses
All data from the questionnaires was convert-
ed into electronic form by entry into MS Excel 
spreadsheets. Open-ended responses were 

pre-analysed and coded based on the main 
themes identified. The datasets were then sub-
jected to cleaning and harmonization. Data 
analysis was conducted using MS Excel and 
mainly involved descriptive statistics, summa-
ries such as percentages and generation of 
graphical illustrations. 

Results and discussion

Fishing and fish handling infrastructure 
based on the IFLAM 

During the IFLAM phase of the survey, it was re-
ported and observed that majority of the arti-
sanal fishermen at the landing sites use tradi-
tional wooden fishing vessels such as dugout 
canoes, outrigger canoes, sailboats and dhows 
(Table 1), with a carrying capacity of 2 to 20 
crew depending on the size of the vessel; which 
was largely determined by the target fishery as 
highlighted by Nyawade et al. (2021). 

The key informants interviewed during the IFLAM 
phase reported that fisherfolk targetting reef 
finfish used smaller vessels while vessels used 
to exploit the sardine fishery and offshore fish-
eries were larger with outboard engines. 89% 
of the reported 450 fishing vessels were unmo-
torized; contributing significantly to long delays 
during transit to and from the fishing grounds. 
A variety of fishing gear was used at all the 
landing sites depending on the target fisher-
ies. These included handlines, gill nets, reef nets, 
barricades, basket traps, monofilaments, seine 
nets and longlines and spear guns. Basket traps 
and ring nets were the most commonly used 
at the 5 landing sites (Table 1). The type of gear 
and fishing vessels used by artisanal fisherfolk 
have been reported to contribute to the signif-
icant losses encountered in small-scale fisher-
ies in developing, tropical countries (Mavuru et 
al., 2022; Mramba and Mkude, 2022). Infrastruc-
tural insufficiencies were observed particularly 
in the preservation and processing functions at 
the landing sites; resulting in lack of/ inefficient 
fish preservation (particularly icing of harvested 
fish) and/or use of unconventional and/or tra-
ditional processing techniques which exposed 
the harvest to conditions favouring rapid spoil-
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age such as high temperatures. Similar results 
have been reported in studies on post-harvest 
fish losses occurring along fish value chains  
(Tesfay and Teferi, 2017; Kimani et al., 2018; Keer-
thana et al., 2022). 

Value chain activities identified based on 
the IFLAM 

A variety of activities were performed by specif-
ic value chain actors based at the landing sites 
i.e. fisherfolk, traders, and processors (Figure 1) 
were observed and explained in detail by the 
key informants during the IFLAM phase. From 

the observations made, 3 main value chains 
i.e. fresh, fried, and dried fish value chains were 
identified and scrutinized to understand the 
stages involved. Fishermen and fresh fish trad-
ers were mainly involved in handling the fresh 
fish. The UN-FAO strongly recommends the chill-
ing of fish immediately after harvest to mitigate 
spoilage (Shawyer and Medina, 2003). However, 
in the present study, it was reported that none of 
the fishermen at the five landing sites preserve 
their catch using ice. Rather, they rely on timing 
their fishing activities based on experience to 
approximate the time that they would require to 

Table 1. Status of key fishing and fish handling infrastructure at the selected landing sites as 
identified during the Informal Fish Loss Assessment Method (IFLAM) phase.

Category Types
Landing Sites

Jasini Jimbo Shimoni Gazi Mkunguni Total

Fi
sh

in
g 

V
es

se
ls

Fibre boat 0 0 18 5 3 26
Mtumbwi 1 6 70 25 79 181
Ngalawa 1 0 1 4 20 207
Mashua 10 0 8 0 1 19
Hori 0 17 0 0 0 17
Total 12 23 97 34 103 448
Motorized (No.) 10 6 27 5 4 52
Motorized (%) 83% 26% 28% 15% 4% 11%

Fi
sh

in
g 

G
ea

r

Basket traps      5 landing sites
Handlines     4 landing sites
Longlines    3 landing sites
Ringnets      5 landing sites
Gillnets    3 landing sites
Baricades   2 landing sites
Hook & stick     4 landing sites
Reef seine     4 landing sites 
Monifilament  1 landing site
Main gear Ringnets Ringnets B. traps B. traps B. traps

B. traps B. traps Gillnets Ringnets Hand lines

In
fr

as
tr

uc
tu

re

Cooler boxes X NS X X
Ice (Flakes/ 
Blocks)

X X  X X

Freezers X NS  NW 

Ice flaking 
machine

X X NW X X

Potable water     

Raised drying 
racks

X NS X NS X

Toilets X   

Status NS NS NS NS NS
Key: NS = Not Sufficient;   NW = Not Working;   X = Not Present;     = Yes/ Present
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Figure 1. Flowchart of key fish handling activities at the landing sites in fresh, fried and dried fish 
value chains as identified during the Informal Fish Loss Assessment Method (IFLAM) phase
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transport their catch to the landing site prompt-
ly and storing the fish away from direct sunlight 
to slow down the spoilage rates. The absence 
of cold-chain facilities on-board artisanal fish 
vessels thus contributes to the landing of fish 
whose quality is already compromised as re-
ported in related studies (Kruijssen et al., 2020).  
The fish traders use freezers and cooler boxes 
to preserve fish while in transit from the landing 
site to the market while the fish processors (dry-
ing and frying) ensured the purchase of fresh 
fish by assessing the quality of the landed fish. 
However, it was observed that they did not utilize 
any temperature control techniques to prevent 
further quality deterioration of fresh fish after 
purchase and during transit to the processing 
sites. The aforementioned findings are in line 
with the characteristics of most artisanal fishers 
in developing countries as outlined by Purcell 
and Pomeroy (2015). 

Drivers of post-harvest losses identi-
fied based on the IFLAM and the QLAM
It was noted that the cross-cutting factors (Ta-
ble 2) such as poor fish handling, insufficient fish 
preservation and processing infrastructure and 
market dynamics related to seasonal fluctua-
tions in catch volumes were the main contrib-
uting factors towards the occurrence of signifi-
cant losses at all the landing sites. Trends in the 
losses were driven mainly by the seasonal vari-
ations in catch volumes influenced by ocean 
dynamics during the NEM and SEM seasons. The 
former occurs between November and March 
and is characterized by warm temperatures 

light rains, calm seas and steady light winds; 
easing fishing activities and resulting in bumper 
harvests. The latter, on the other hand, takes 
place from April to October and is characterized 
by cool temperatures, long heavy rains, rough 
seas and strong winds (Kimani et al., 2018). It 
was reported that the conditions during the NEM 
season contributed towards significant quality 
losses, particularly in the dried fish value chain 
which often requires ample solar insolation for 
sufficient drying to occur. These findings align 
with research conducted on seasonal variations 
in the scale of post-harvest losses in other re-
gions (Ward and Jefries, 2000) and underscore 
the importance of developing climate-resilient 
fish value chains  All the key informants were of 
the opinion that improvements in fish preserva-
tion/ processing infrastructure at the respec-
tive landing sites and capacity building on fish 
handling could have a significant impact on the 
reduction of post-harvest losses thereby im-
proving the livelihoods of the value chain actors. 
Similar suggestions were noted in a study un-
dertaken by Diei-Ouadi and Mgawe (2011).

Demographic profile of QLAM respondents

A total of 152 respondents drawn from the 5 
landing sites were interviewed to validate the 
data collected during the initial two stages of the 
study. Fishermen represented the highest pro-
portion of value chain actors interviewed across 
the board at 41% followed by fish processors (fried 
and dried fish) at 34% (Figure 2). This may have 
been influenced by the target population which 
was mainly fishers in the current study.
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Figure 2. Occupations of respondents inter-
viewed during the Questionnaire Loss Assess-
ment Method (QLAM) phase.

The findings show that 70% of the 152 respon-
dents were male and 30% female while the 
youth (≤35 years old) represented 23%, with 70% 
of the actors being engaged in fish value chain 
activities for 6 to 7 days a week – indicating that 
these activities were their main source of live-
lihood and are male-dominated. According to 
Manyungwa-Pasani et al. (2017), male players 
constitute a significantly larger proportion of 
fish value chain actors globally in comparison 
to their female counterparts. Women, however, 
play key roles that are essential to the sector in-
cluding fish processing and repair of artisanal 
fishing gear such as fishing nets (Williams, 2010). 
Diei-Ouadi et al. (2014) recognized that address-
ing this disproportionate gender representation 
in fish value chains has the potential to contrib-
ute towards the reduction of post-harvest loss-
es by amplifying the contribution of women in 
sustainable fisheries management. 

Catch volumes and composition based on the 
QLAM

The value chain actors reported handling a 
variety of nearshore (reef) and offshore fish 
species. The main fish species landed and 

processed (drying or frying) in-
cluded Siganus spp (Tafi), Lethri-
nus spp (Changu), Leptoscarus 
spp (Pono), Caranx (Kolekole), 
Parupeneus spp (Mkundaji), Tu-
nas (Viboma), Kingfish (Ngu-
ru), Snappers and Sardines 
( Kimarawali, Katashingo and 
Simsim). The catch volumes var-
ied at the different landing sites 
based on the monsoon-based 
seasons (NEM & SEM). Figure 8 
illustrates the variation in the 
average seasonal catch vol-
ume reported per individual at 
each landing site. The season-
al bumper harvests in selected 

fisheries such as sardines were associated with 
significant losses due to limited infrastructure 
to preserve the massive landings. While spe-
cies-specific post-harvest fish losses were not 
quantified in this study, research conducted in 
other regions indicates that the scale of losses 
encountered often differs with the type of fish 
harvested (Prodhan et al., 2022). A subsequent 
study using the load tracking method (Ward 
and Jeffries, 2000) would enable the quantifica-
tion of losses occurring in specific marine fish-
eries in Kenya.

Scale and frequency of post-harvest losses 
based on the QLAM

The respondents reported that spoilage of fish 
i.e. quality deterioration was the main type of 
loss that was encountered at most landing sites 
(Table 2); with quantity losses being reported 
mainly in the dried sardines value chain. Most 
respondents (65%) reported having encoun-
tered post-harvest losses at some point in their 
fish value chain activities; with a significant ma-
jority reporting loss frequencies of up to twice 
a month (Kimani et al., 2018). The scale of the 
losses varied from one landing site to another 
(Fig. 9); with respondents at Mkunguni reporting 
the highest proportion of total catch lost per in-
dividual at 34%; followed by the Jimbo landing 

Fishermen

Fish procesors

Fresh fish 
mongers
Fish shop 
owners
Dried fish 
monger

1%

41%

34%

3%

21%
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site at 15%. The points at which the losses oc-
curred along the value chain were fishing (28%), 
at the fresh fish markets (18%) and during pro-
cessing (17%). The observed variations in the 
post-harvest losses encountered at different 
landing sites were attributed to the differenc-
es in the catch compositions and preservation 
infrastructure present at the selected sites. This 
illustrates the need to develop inclusive imple-
mentation frameworks that will drive the provi-
sion of the requisite post-harvest management 
infrastructure along all fish value chains in Ken-
ya as proposed by Odoli et al. (2019). Respon-
dents reported that the low-quality fish is often 
split, heavily salted and dried into a product 
locally known as ng’onda; which fetches lower 
prices than fresh fish due to the moisture loss in 
the process of drying. While drying was reported 
as an innovative technique used by the respon-
dents in this study to upcycle low-quality fish, 
the use of rotten fish to produce dried fish for 
human consumption was noted as a significant 
malpractice. This observation justifies the need 
to capacity-build the artisanal fisherfolk on the 
best practices in fish handling and processing 
to produce value-added products that are fit 

for human consumption (Kumolu-Johnson and 
Ndimele, 2011).

Factors contributing to post-harvest losses & 
proposed solutions

Several factors were identified as the main 
causes of the post-harvest losses (Table 3). 
Chief among these was the lack of necessary 
cold-chain infrastructure and equipment such 
as freezers, cooler boxes and ice flake-making 
machines, in addition to the prohibitively high 
cost of electricity bills accruing from cold-chain 
facilities connected to the national grid.  This 
was the situation at Shimoni, Gazi and Mkunguni 
landing sites where modern facilities were avail-
able but frequent breakdowns led to inconsis-
tencies in fish preservation, which contributed to 
significant losses – a common challenge in the 
fish cold chain in the tropics (Ikape and Cheik-
yula, 2017). Within the sardine value chain in 
Gazi, Jimbo and Jasini, the main cause of losses 
highlighted was the inadequacy of drying racks 
resulting in high quality and quantity sardine 
losses due to drying the fish on the ground. Re-
search findings have provided evidence of the 
impact of improving fish drying infrastructure 

Figure 3.  Seasonal fish catch volume (kg) variations at the landing sites. NEM: North East 
Monsoon season; SEM: South East Monsoon Season.
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Factor Responses
No. %

Lack of cold chain equipment/ infrastructure including cold rooms, freezers 
and cooler boxes

35 35%

Unfavourable weather conditions during sardine drying 10 10%
Delays during fishing resulting in commencement of fish spoilage before 
hauling the fish in

28 29%

Lack of proper fish-handling skills at the landing/ processing site 15 15%
Inadequate drying racks and sardine handling infrastructure 10 10%

Table 3. Summary of the key factors contributing to high post-harvest losses at all the sampled 
landing sites.

on the reduction of post-harvest losses in the 
sardine fish value chain (Mhanga and Mwan-
dya, 2022).

Cold chain equipment such as cooler box-
es, freezers and cold rooms were requested 
by a majority of the respondents who insisted 
that without fresh fish from the fishermen, loss-
es would continue to be encountered at other 
downstream nodes of the value chains. Pro-
cessors of fried and dried fish requested for im-
provement of infrastructure such as drying racks 
and provision of high capacity processing infra-
structure to reduce the delays during process-
ing occasioned by the use of small equipment. 
Fishermen requested the provision of modern 
fishing vessels with inbuilt cold rooms and/or the 
provision of cooler boxes with sufficient capaci-

ty to arrest spoilage during 
fishing and while on tran-
sit to the landing sites. In-
frastructural development 
and provision of preser-
vation equipment across 
the value chains were sug-
gested as the main inter-
vention which would en-
hance mitigation against 
the losses. This aligns with 
recommendations from 
related studies proposing 
the provision of requisite 
post-harvest manage-
ment infrastructure as a 
strategy to reduce losses, 

particularly among artisanal fishing communi-
ties (Alhaji et al., 2015; Odoli et al., 2019).  Capac-
ity building of fish value chain actors on the best 
practices in fish handling, preservation and pro-
cessing was also identified as a major interven-
tion that could contribute significantly towards 
the reduction of post-harvest losses (Keerthana 
et al., 2022). 

Conclusion and
recommendations
The study revealed the occurrence of signifi-
cant post-harvest losses occurring along the 
three value chains evaluated and at all the rep-
resentative landing sites. These losses mainly 
occurred in the fresh fish value chain resulting 
in spoilage during the subsequent trading and 

5%

10%

16%

Figure 4. Proportion of total fish lost post-harvest per value chain 
actor at the landing sites.

15%

Jasini MkunguniJimbo Shimoni

34%

Gazi
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processing stages in the value chain. Quality 
losses in the fresh fish supply chain were largely 
attributed to lack of adequate fish preservation 
infrastructure such as ice production machines, 
cooler boxes, freezers and cold rooms. The in-
adequacy of processing infrastructure further 
contributed to losses in the dried fish value 
chain where sardine processors were relegated 
to drying fish on the ground due to the insuffi-
ciency of drying racks, resulting in contamina-
tion and high losses, especially during bumper 
harvest seasons. Improving the fish preserva-
tion infrastructure at all the landing sites, cou-
pled with continuous capacity building of the 
fish value chain actors on the best practices in 
fish handling are recommended as key mitiga-
tion measures against PHFLs in Kwale County. 
The incorporation of the load tracking method in 
subsequent studies is recommended to enable 
the quantification of the losses occurring along 
the value chains and inform the implementation 
of target-based mitigation techniques aimed at 
reducing the losses to a measurable extent.
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Appendixes

Appendix 1. IFLAM Tool: Observation/ Key Informant Interview Guide.
The target: Conduct a pilot baseline survey to quantify fish post-harvest losses in Kwale County 

(Vanga, Jimbo, Shimoni, Gazi and Mkunguni) to inform management by 30th June 2020 (30%)

Phase One: Informal Fish Loss Assessment Method

Observation Guide

Landing site…………………………..Observer…………………………..Date…………………..

1. What are the main types of fishing vessels used?

Fishing vessel Size(M) Propulsion mode Construction 
Material

Number of 
vessels

Photo taken

Are oil and fuel kept separate in the fishing vessels?

………………………………………………………………………………………………

2. What are the main types of fishing gear used?

Fishing gear Mesh/ Hook size Photo taken 

What are the five main species harvested?

Species Approx. % of Total Catch Photo taken

What are the measurement units used for the catch?...............................................................

3. What type of containers are used to hold the harvest during transportation to the landing site? Indicate 

the number of observations for each based on whether each has ice or not.

WITHOUT ICE WITH ICE

Type of holding 
container

Number 
observed

Photo 
taken 

Type of holding 
container

Number 
observed 

Photo 
taken 
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Are fish handled carefully to avoid damage?..........................................................................

4. How many observations of fish icing after landing or lack thereof are observed?

Fish icing observations (Number): ………………………………………………………….

Lack of fish icing observations (Number):………………………………………………….

5. Are the insulated storage facilities, (if present) adequate? .....................................................

………………………………………………………………………………………………

6. Is the landed fish gutted at sea or at the landing site?

Gutting stage Number of observations Photo taken

At sea

At the landing site

At market

By the consumer

Approximately how long does it take to offload and preserve the fish prior to processing/sale?

………………………………………………………………………………………………

7. How is the fish processed/ preserved after landing?

Preservation Processing

Are fish being processed adequately?.....................................................................................

………………………………………………………………………………………………

8. Describe the personal hygiene of crew, handlers and processors?

……………………………………………………………………………………………………………………………………………………………………………………………

9. Where are fish placed during processing?

Surface Number of observations Photo taken

Directly on the ground

On rocks

On fishing nets

On the floor

On clean surfaces

On a clean mat or canvas

Other:

What is the source(s) of water used during handling of the fish?

………………………………………………………………………………………………

10. Are sanitary conditions adequate? [1]Yes [2]No  Elaborate

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………
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11. Which animals are wandering freely where fish are handled or processed, etc.?

………………………………………………………………………………………………………………………………………………………………………………………………

12. Which pests/insects are noticeable at the fish landing/processing site etc.?

Landing……………………………………………………………………………………

Processing…………………………………………………………………………………

13. How are harvested fish isolated from potential contaminants?

………………………………………………………………………………………………………………………………………………………………………………………………

14. Are landed fish protected from direct solar insolation?

15. How are fish protected from the rain?

………………………………………………………………………………………………………………………………………………………………………………………………

16. What type of containers are used to hold the harvest during transportation to the market? Indicate the 

number of observations for each in the table below depending on whether the container contains ice 

or not.

WITHOUT ICE WITH ICE

Type of holding 
container

Number 
observed

Photo 
taken 

Type of holding 
container

Number 
observed 

Photo 
taken 

How are fish transported and does this cause any damage or other loss?

Transport means Description of damage/loss caused

What mitigation strategies are being used at the site to control losses?

………………………………………………………………………………………………………………………………………………………………………………………………

17. How effective are loss reduction measures?

……………………………………………………………………………………………....

………………………………………………………………………………………………
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