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1. Introduction
	
  

Kenya’s coastal fishery is predominantly artisanal (Mclanahan and Mangi 2004;
Samoilys et al., 2011), and is characterized as being multi-species and multi-gear
making its management complex. The use of the destructive fishing gears (such as
beach seines) in the near shore coral reef areas, coupled by the increase in the number
of fishers joining artisanal fishery, are some of the main causes of declining catches,
and a threat to sustainability of the fishery (Obura 2001; Fondo, 2004). Development of
coastal fishery is also impeded by the long-standing use of traditional fishing gears, and
further worsened by high poverty levels, inadequate capacity and few resources within
the government and fishing communities.
Kenya’s State Department of Fisheries (SDF) under the World Bank funded - Kenya
Coastal Development Project (KCDP) and through its partnership with the Smartfish
Programme of the Indian Ocean Commission (IOC) and several NGO partners are
implementing a Fish Aggregating Devices (FADs) development initiative in Msambweni,
Kenya; which aims to promote fishing of offshore large pelagic species or just outside
the reef area particularly among local small-scale fishing communities. FADs are free
floating or anchored structures fabricated and setup by fishers to attract fish. Since
Kenya’s fishery is largely small scale and artisanal, use of low-cost and low-tech
artisanal FADs is a sure way of improving the socioeconomic conditions of small-scale
fishing communities.
FADs have been used by indigenous traditional fishers through floating palm fronds on
top of the ocean. In Kenya, the concept of Beach Management Unit as enshrined in the
BMU regulations 2007, has provided an avenue through which the State Department of
Fisheries has promoted community-based management of fisheries resource. BMUs
have served as platforms for conducting trainings to impart knowledge on fisheries
related issues as well as education and awareness. BMUs offer a viable platform to
engage the fishing community in adopting new technologies and participate in catch
monitoring control and surveillance (MCS). Monitoring provides the baseline information
for adaptive management of the fisheries.
The overall goal of the FADs project is to optimize benefits flowing from offshore fishing
in Msambweni area through increased catches generated by appropriate comanagement of five FADs in five selected landing sites. The project has a catchmonitoring component, which is designed to determine the potential of FADs in
improving fisher’s daily catches notwithstanding providing recommendations to improve
the design and deployment of FADs. Collection of data from artisanal fisheries is faced
with a myriad of challenges including low literacy levels of fishers, insufficient
government resources of both human and finance, and relatively high fishing effort.
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Capacity building through training of members of the BMUs is essential in obtaining
reliable catch and effort data that informs the status of fish stocks around FADs. Thus
CORDIO organized a training of 10 community data collectors.

1.1 Training objectives
	
  

The overall aim of the training workshop was geared towards developing and
strengthening local data-collectors capacity in order to:
i) Improve the monitoring of artisanal fisheries and specifically fish associated to
FADs.
ii) Improve Monitoring, Control and Surveillance (MCS) of artisanal fisheries.
The specific objectives were poised to:
i)
ii)
iii)
iv)

equip data collectors with essential data collection skills;
initiate data collectors to basic data analysis skills;
pilot data collection forms and get collectors review on design; and
Commence process of identifying local champions for FADs development in
Msambweni.

1.2 Design and development of the training
	
  

The training workshop was perceived to be an important tool in ensuring that reliable
data and information on pre and post FAD deployment are collected and analyzed
properly before any practical upscaling interventions can be made. Given the
importance attached to this training, it was designed to meet the standards and
practices of adult education values as applied in other conventional trainings and
coupled with some basic scientific principles. The training presentation, which was
developed to guide it, is attached to this report (see annex xx: Training presentation).

1.3 Selection of data collectors
	
  

Selection of data collectors was carried out in September and it involved a series of
local consultations with the BMU executives and assemblies of the five FAD project
implementation sites. The data collector’s selection process used a criteria developed
by the FAD steering committee which included:
•
•
•
•

	
  

Basic level education (class 8) certificate
Ability to read and write
Familiarity with the local fisheries
Basic mastery of English and Swahili
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•

Where possible, a woman data collector

Ten data collectors (4 females and 6 males) were selected from the 5 BMUs involved in
the FAD project.
	
  

1.4 Training preparation
Adequate time was accorded towards preparation for the workshop with facilitators
seeking timely and informative inputs from other implementing partners. CORDIO
consulted with the Coastal Marine Research and Development (COMRED) and SDF on
the most appropriate venue, effective mode of delivery and materials that might be
required for enhanced comprehension. The draft training presentations and associated
materials were shared to with SmartFish for inputs prior to conducting the training. Thus
the workshop was designed with above in mind (see annex xx – workshop agenda).
It was decided that the training should be interconnected to the participants’ own
observations and experiences. Thus it was organized so that the community data
collectors would gradually acquire more practical skills. The main objective was to make
the training relevant and build confidence through real demonstrations. Training
materials were therefore carefully selected, and were presented in a specific order to
ensure comprehension and build reasoning.
Although a combination of lectures, group discussions and video (Fish and People)
were used in delivering the training workshop, particular attention was placed on the
creel survey simulation and subsequently the physical demonstrations through practical
work in the adjacent fishing village of Mkunguni. This approach made it easy to impart
hands-on practical skills to participants in order to enable them to apply the same
methods on their own in their respective BMUs.
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2. The Training
	
  

The training involved a total of 16 individuals drawn from the Non-Governmental
Organizations, State Department of Fisheries and the Beach Management Units (Annex
1). CORDIO EA and COMRED represented the NGOs, while the BMUs were
represented by ten data collectors drawn from each of the five areas of Gazi,
Mwandamo, Mkunguni, Mwaembe and Munje. The data collectors had a unique
representation of male to female ratio of 3:2. The training commenced with participants’
introduction, which was followed thereof by a climate setting session where participants
highlighted their expectation of the training. They included:
•
•
•
•

How to effectively interview a fisher and obtain concise information.
To know what are some of the benefits of FADs and FADs data collection
monitoring
To know how to measure fish in terms of weight and length and some of the
common mistakes associated with it.
To know to some extent the different prioritized species for FAD related fisheries
and how it’s different from the rest.

2.1 Opening Remarks by State Department of Fisheries
	
  

Mr. Mzee Athman Rengwa, the Ramisi Ward fisheries officer officially opened the
training workshop. Mr. Rengwa emphasized SDF’s commitment in improving fisheries
management in Msambweni. He explained that different approaches are being used to
reach different stakeholders to participate in the FADs development project so as to
enhance chances of success; noting that all have a role to play from the NGOs, the
Government and the Community. As for the community data collectors theirs is to obtain
effective and sufficient data that can be relied upon with ease. Mr. Rengwa further
thanked CORDIO for organizing the training workshop; reiterating SDF’s commitment to
fisheries development in Msambweni.

2.2 Brainstorming on Monitoring
	
  

Mr. Michael Murunga from CORDIO took participants through a brainstorming session
trying to understand participant’s perception, understanding knowledge of what
constitute monitoring. Among the key guiding question were:
•
•
•

	
  

What sort of information do we need to manage a fishery?
How do we define a fishery?
How do we monitor a fishery?
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Participants highlighted their understanding of monitoring as following something,
collecting, to knowing something. Mr. Murunga highlighted that there are different forms
of monitoring from household surveys, socio-economic to fisheries. He further
highlighted that this training is focused on fisheries catch data monitoring with a keen
insight on fish catches. He emphasized that the training for the two days will be focused
on participants gaining practical knowledge on how to fill a data collection form,
common errors in filling a form, how to conduct an interview and some the key
prioritized species in the fishery.

Plate 1: Class based lectures on monitoring by CORDIO facilitator

2.3 Training on fisheries information for improved artisanal fisheries comanagement
	
  

Mr. Kennedy Osuka presented on Components of fisheries monitoring using the
fisheries information for improved artisanal fisheries co-management module. At the
onset he highlighted that monitoring is an art that you learn by doing and even if some
participants have no prior knowledge on it they can learn and adopt easier ways of
recording and obtaining reliable data. Thus they should not be alarmed by the
terminologies and parameters to be measured. He commenced by first defining what
constitutes a fishery, from the gears, vessels, fishers, fishing grounds, periodicity of
fishing and time taken fishing and looking also into issues on catches in terms of
species caught and different parameters accompanied. He further highlighted that all
	
  

5	
  

people are involved in some way or another in recording keeping thus the skills gained
here will only be in a different context.
The presentation also touched on other key issues such as: how to collect good and
reliable fisheries data; how to collect information that can be used in calculating
abundance, catch and effort; common errors associated with data collection from
measuring weights, fork lengths and human errors in data entry. Placing emphasis in
monitoring catch and effort CORDIO’s facilitator sought to make the participants
understand that in designing the data collection sheet, enumerators have to know and
understand what its aiming at for instance in understanding what is the average catch
per fisher; which gear has the highest catch per fisher.
Thus, it was emphasized on the common variable that are collected to answer the
questions above from boat (number and type); gear (type); number of fishers (number);
time spent fishing (hours); and catch (kg). Participants were also given the opportunity
to see the data collection sheet with the different codes to be used (Figure 1).
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Figure 1: data collection form
The participants were in addition offered an opportunity to critic the data collection form
highlighting those areas that they encounter difficulty in either formulating key questions
or where the flow of information was not in synchrony with each other. Mr. Kennedy
concluded the session by reiterating that monitoring is perfected through learning by
doing. Thence, after participants had been taken through the data collection form; they
were grouped into five groups of two including the fisheries officers in preparation for
the next session.

2.4 Creel Survey Simulation
Mr. Michael Murunga took participants through the exercise of simulating a fishery from
the time a fisher comes from fishing to the point the data is recorded by the data
collectors; placing emphasis on approach and mode of data collection and some of the
areas that pose highest challenges and opportunities that could be explored. The
participants were made to role play fishers and data collectors in a session that was
evaluated for common mistakes and opportunities exploited.
The participants were timed and given the data collection forms to evaluate five key
parameters from:
a.
b.
c.
d.
e.

upholding the fishery principles;
how they introduced themselves;
the flow of asking the questions;
time taken to finish a section – 1, 2 and 3;
Data collector’s accuracy in filing the form.

The participants had three rounds of simulations with each group at least having three
opportunities to role-play both as a fisher or data collector and also as an observer. This
was with the aim of making them see the common mistakes in others and forge a way
to abate them. After the simulation it was clear that participants had understood the
basic concepts around conducting an interview and accurately filling the forms.
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2.4.1 Overview of Session
	
  

Participants were evaluated on five parameters above on upholding principles
underlying not paying for information, data collectors knew how to respond to those
query’s when posed. In introducing themselves 20% of the participants would forget to
state the reason as to why they are doing the data collection and how it will be used; in
terms of flow of asking question participants at first struggled with the different codes
(gear, propulsion and vessel) provided with some taking too much time. Only 20% of the
participants were able to keep time and fill up the data collection form within the five
minute time frame. Looking into the issues of accuracy; rating them on a scale of 1-10
with (1) being the lowest (least accurate) and (10) highest (most accurate), most of the
participants scored at least a 7. Signifying that they were accurate with what they were
recording. In a nutshell the simulation provided a real-life scenario where participants
learned on the opportunities that they can exploit in their daily exercise and some of the
potential challenges to expect while in the field. The exercise also helped trial the data
collection form. Through trialing, translation of the data collection fields to Swahili was
recommended.

2.5 Field Exercise: Data Collection Trials
	
  

On day two, participants congregated at Mkunguni BMU at 7am (morning) to take part
in data collection as it was noted that fishers would be coming very early from sea,
especially those ones that went out at night. The participants were allowed to collect
data by themselves with some supervision from fisheries officers and CORDIO
facilitators. Participants collected catch and effort data. Key highlights in the exercise
was how participants would ideally work while at their BMUs; thus for each vessel only
two participants (data collectors)
were allowed to work on it at a time.
Luckily on that day we had more
vessels coming one after another
thus allowing all participants to take
part in data collection. The
participants were evaluated again on
time taken to fill in a form, coherence
in asking question and accuracy in
filling the forms.
Plate 2: Data collection training at
Mkunguni BMU

	
  

8	
  

2.5.1 Overview of Session
	
  

The session provided participants with hands on practical experience on how fishers
would react to them; looking into how innovative they became in tackling some of the
challenges. Participants still encountered problems with time taken in filling the forms.
Participants from Gazi, Mkunguni and Mwaembe BMUs were relatively accurate in filling
the forms with Munje BMU showing great progress with great strengths in articulation
and flow of information, while Mwandamo BMU had the least responses.

2.6 Introduction to fisheries data analysis
	
  

After the field trial exercise, Mr. Kennedy Osuka took participants through the basics of
data analysis using data collected. The data recorded by participants from creel survey
simulations (day 1) and field exercise trials (day 2) were used to train them
(participants) on basic data analysis notably calculating catch per unit effort (CPUE) per
gear, species composition by gear and frequency of visits to particular fishing grounds.
Participants were also informed that there are different ways of data presentation from
the use of pie charts and bar graphs. This was useful as it meant that they can use the
data in similar way to educate the fishers.

Calculating CPUE

Data presentation training of fish data
collected

2.7 Prioritized FAD related Species
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The participants were exposed to some of the prioritized FAD related species that the
data monitoring exercise will be more interested in. This was done by projecting the
images of the species and thereafter asking for the local name.

Some prioritized FAD related species
(black marlin, rainbow runners,

skipjack tuna, dorado, wahoo)

3. Training outcome
	
  

The training was viewed to have achieved its core objective. A total of 10 community
data collectors were trained on data collection and basic data analysis. There were
however some forms of challenges, strengths and opportunities that the data collectors
would explore or make necessary adjustments with time.

3.1 Data Collection Experience
	
  

Most participants had limited knowledge on data collection and if any their breadth of
knowledge was too minimal and it thus did not give them an overall advantage to the
others. Fifty percent of the participants trained had no prior knowledge on how to
conduct an interview let alone data collection. Thus the training offered a good chance
to effectively train themselves on data collection skills.

3.2 BMU strengths
	
  

Some BMUs demonstrated great strength as pertains to their grasp of the content and
how they articulated that during field trials and creel survey simulation. BMUs of Gazi,
Mkunguni and Mwaembe were relatively strong as compared to Munje and Mwandamo
this is due to existence of data collection system.

3.3 Collectors Accuracy
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In a major twist, data collectors from Munje and Gazi BMUs were more accurate with
their data entry as compared to data collectors from Mkunguni, Mwandamo and
Mwaembe who had demonstrated some laxity.

3.4 Challenges
	
  

Data collectors highlighted some of the challenges that they have encountered over the
course of the two day training and they include:
-‐
-‐
-‐

Harsh fishers who would view the exercise as non-beneficial
Suspicion from fishers thus laxity in responding on certain questions
Lack of skills in asking the questions correctly

3.5 Opportunities
	
  

Participants highlighted that they were now more knowledgeable on the various tactics
they could use to tackle some of the challenges associated with data collection. They
also noted that working as a team of two to collect data from one fishing boat can be
very efficient and it thus enables them to save on time and they can actually do more.
The participants from those BMUs that have had no prior data collection exercise
demonstrated great progress and enthusiasm to get to working in the field.

4. Future Planning and Post training follow up
	
  

During this training session it became apparent that regular follow up and coaching of
the data collectors will be required at least whilst collecting pre-fad data. Thus a
schedule (see annex xx – data collection days) was drafted to guide field visit that would
coincide with when data is being collected. It was agreed upon that, a refresher training
will be offered at a later time once the FADs have been deployed and there are some
lessons to be drawn from pre-FAD data collection period.

5. Closure of the Workshop
	
  

The training workshop was officially closed by Mr. Hassan Kimete who thanked
everybody for their exceptional hard work, cooperation and commitment. Participants
were urged to regularly review their training notes as they conduct the data collection
exercises at their respective BMUs.
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6. Re-Training of data collectors
FADs data collection monitoring retraining was conducted for the data collectors
through a two day workshop that was held on 5th -6th February, 2016 in Msambweni,
Kenya. The re-training had the main objective of developing and strengthening local
data-collectors capacity to: (1) Improve the monitoring of artisanal fisheries and
specifically fish associated to FADs and as (2) Part of an overal strategy to improve
Monitoring, Control and Surveillance (MCS) of artisanal fisheries.The training was
classified into four components;
•
•
•
•

Essentials to species Identification;
Best practices in data collection and;
Basic data analysis.
Field practice

Species Identification
This component had the aim of equipping the data collectors with the basic knowledge
of fish identification; noting that in fish classification, understanding body design, parts
and species relations to the environment is of utmost significance. Participants were
trained on identification using anatomical traits (body shapes, mouth, fins, tails),
morphometric (standard length, head length, snout length etc), meristic (scale counts,
fin counts) and color patterns.
Best Practices in data collection
Participants were taken throught the key ellements of collecting reliable data that can
inform effective and efficient fisheries management. They were taken through the key
principles (see below) to adopt while conducting data collection:
Key principles
• Do not collect all information
• Put time into designing the data collection plan
• Decide on the variables (what to measure) – this relates to the questions you
want to answer
• Decide how you will analyse the data before starting
• Be consistent – use same method each time
• Make a data collection sheet and use all of it
• Do a test run – analyse data collected quickly – eg. after a week
Participants were also trainiied on what variable are important at informing analysis
even at the most basic level.
Basic Data Analysis
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Participants were trained on the basics to data analysis using the designed data
collection form as a model of instruction. It was noted that the following parameters
could be calculated from the data and visual presentation (graphs) drawn from them:
a) CPUE by gear: compare gears
b) CPUE by gear trend: available over time
c) Fishing effort: can this be calculated?
d) Species composition of catch by gear
e) Most frequently used fishing grounds
Participants were given an exercise where CPUE data was to be analysed using the
landing site information here is an excerpt of instruction:

CPUE by gear by landing site:
CPUE is commonly measured as catch per effort (kg/fisher/trip or kg/fisher/hr)
Step 1: for each datasheet, identify important variable (Form number, Landing site,
Gear type, Total weight of Catch, Crew size, Time in and Time out)
Step 2: In order to analyse your data compile the data in a table with the identified
variables as column headings. Add two columns and name them Time spent
and CPUE
Step 3: Under Time spent column calculate the time spent fishing by subtracting Time
in – Time out.
Under CPUE column calculate the CPUE by dividing the Total catch with Crew
size. Further divide the results with Time spent.
Do this for all the data forms
Average CPUE is derived by compiling (adding( the CPUE divided by the
number of datasheets.
Step 4: Compile your data and present your results into graphs showing the average
CPUE of each gear for each landing site
Field Practice
Participants on the second day were taken through a vigourous process of field data
collection at the Mkunguni landing site to collect specific data with akey focus on:
collecting fish size data to explore effects of fishing and management through size limits
where particupants were to: (1) select catches of pelagic species and (2) record fish
lengths of selected species.
Conclusion:
Paricipants were effectively retrained on data collection. To wrap up the training the
participants were shown how to identify data collection days using lunar phases as
guidelines.
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Annexes
Annex 1: Training Programme
Fisheries Training Course for Data collectors in Msambweni
Date: Wednesday 30th September, 2015
Venue: Msambweni Marine and Turtle Conservation Group (MTMCG)
TIME
(The timings are
approximates)
08:45am – 09:00am

FACILITATOR/
PRESENTER

SESSION AND PRESENTATION

Michael Murunga

9:00am – 9:15am

Registration and settling in
PRAYERS
Introduction

9:15am – 0:930am

Welcome remarks

Mzee Rengwa (SDF)

9:30am – 10:00am

Brainstorming on Monitoring

Michael Murunga

10:00am – 10:30am

Fisheries monitoring

Kennedy Osuka

Creel survey simulation

Michael Murunga

10:30am – 11:00am

All

11:00am – 11:30am

TEA BREAK

11:30am – 12:00pm

Introduction to fisheries data analysis

Kennedy Osuka

12:00pm – 12:30pm

Species identification (prioritized pelagic
species)
Data analysis – group work

Kennedy Osuka &
Michael Murunga
Michael Murunga

12:30pm – 1:00pm
1:00pm – 2:00pm

LUNCH

14:00pm – 14:30pm

Group work presentation

Data collectors

14:30pm – 15:00pm

Participatory mapping of fishing grounds

15:00pm

Closing remarks/Prayers

Kennedy Osuka &
Michael Murunga
Hassan Kimete (SDF)
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Annex 2: Presentation
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Annex 3: Participants List
  
NAME

BEACH MANAGEMENT UNIT
INSTITUTION/ AGENCY

CONTACTS

Hatibu Ali

Gazi

0726261874

Mwana Awa Bakari

Gazi

0712124376

Majaliwa Salim

Mwandamo

0729475792

Kassim Sebe

Mwandamo

0728279432

Sadiki Hassan Tondwe Mkunguni

0726898272

Shida Hamadi

Mkunguni

0718631022

Fatuma Mshenga

Mwaembe

0716787590

Bakari Mchinga

Mwaembe

0710391935

Bibi Bakari Nyuni

Munje

0705320369

Tashrifa Hassan

Munje

0723925518

Hassan Kimete

State Department of Fisheries – Kinondo Ward

0724940831

Christopher Ingala

0720889115

Mzee Athman Rengwa

State Department of Fisheries – Msambweni Subcounty
State Department of Fisheries – Ramisi Ward

Michael Murunga

CORDIO East Africa

0712446434

Kennedy Osuka

CORDIO East Africa

0710998208

0728372966
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Annex 4: Schedule of Pre-FAD catch monitoring
	
  

Month

Dates

Lunar period

October

3rd-6th

Last Quarter

October

13th-15th

New Moon

October

20th – 22nd

First Quarter

October

27th – 29th

Full Moon

November

3rd -5th

Last Quarter

November

11th, 12th and 14th

New Moon

November

19th, 21st and 22nd

First Quarter

November

25th, 26th and 28th

Full Moon

	
  

	
  

19	
  

