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This propésal stems from a joint USAID/Peace Corps request to Auburn
University for technical assistance in formulation of a catch assessment
survey (CAS) on the Niger River im Niger. The Fisheries Department at Auburn
University hae been actively involved in, training Peace Corps Volunteers for
capture fishery positions with the Department of Water and Forests in Niger
since 1978; the Fisheries Department at Auburn-also has considerable
experience in designing fishermen surveys for lakes amnd rivers in the United
States as well as overseas (Malvestuto et al. 1978 and 1980). Imitizl
commuﬁgcation between Peace Corps Nigér and ‘the Fisheries Department at Auburn
suggested the need to restructure thé Peace Corps capture fishery program in
Niger to provide a more meaningful focus to volunteer assistance. Two other
donner ‘organizations in Niger were identified, USAID and FAQ, both with
parallel interests in fishery development and management on the Niger River.
The opportunity for a collaborative effort between thé Niger Department of
H;ter and Forests, Peace Corps, USAID, FAOQ and Auburm University for rationale
development of the Niger River fishery in Niger was apparent using a CAS as

the central focus around which a cooperative effort might be initiated.
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The current proposal defimes: (1) the need for a CAS, as well as other

biological fish population sampling, on the Niger River at the present time;

(2) the design for a preliminary CAS for sampling both fishermen actively

engaged in fishing on the river and fishermen returning to landings at the end
of their fishing trips; (3) the manner in which information from the
preliminary survey will be used to improve the sampling design for future data
collection; (4) the primary considerations for the fish population sampling
prbgram; and (5) the assistance roles of all cooperating agencies with
particular elaboration of Peace Corps Volunteer assistance. The concluding
remarks address issues concerned with fishery management polices and overall

resource development.
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The Current Need for a Catch Assessment

Survey and other Fish Population Sampling

on the Niger River in Niger

Rationale formulation of fighing regulations ;nd management strategies is
necessarily based on valid information concerning the selectivity of various
fishing gears, the status (underexploited or overexploited) of the fish stocks
and the number of fishermen that the resource can reasonably support.
Additionally, the identification of particular proﬁlems associated with boat
and gear construction and useage, fish preservation and storage, distribution
and marketing systems and fish preparation and consumption habits, can provide
other avenues for bringing benefits to the people through overall development
of the fishery.

Traditionally, the CAS provides estimates of the number of fishermen (or
fishing boats) operating on the resource, the amount of harvest (by species)
from the resource, and the hagvest per unit of fishing effort (catch per boat)
which is taken as a measure of fishing success, as well as an index of stock
density. A series of this information over a number of years allows
predication of maximimum sustainable yield and optimum fishing effort by
using, for example, the Graham—Schaefer surplus production model (Ricker,
1975) whicﬁ has been shown to have applicability for multispecies stocks in
African waters (Turner, 1978). Also, estimates of harvest from the CAS an be
compared to expected levels of harvest from intengively fished rivers as
predicted by Welcomme's (1976) models which are based on data from large
Arican river systems. Other kinds of information, such as the length
frequency distribution of harvested species and the relative abundance of

various species in the catch, are available through the CAS and can provide



valuable insight through time as to the effect of fishing pressure on the figh
stocks. Currently, none of this information is available for the Niger River
in Nigér. Given that: (1) the Niger River is‘tﬂe single permanent fishery
resource of major importance in Niger; (2) population centers adjacent to the
river have increased dramatically over the past few years due to the draught
of 1973~1975; (3) the fishery resource is shared by the countries of Nigeria,
Benin, and Mali; and (4) a major portion of the fish.harvested from Niger
waters are preserved and transported out of the country for sale by Nigerian
and Malian fishermen, the immediate need for fishery evaluation leading. to
management policy is clear.

In a more general sense, .the CAS can be viewed as a me;ns of social
interaction and information exchange between administrative organizations and
fishermen; interviewers obtain information through the interview process and
directly observe the activities of fishermen. Appropriately formulated
questions can provide information on a variety of fishery-related problems
tﬁat limit the efficient use of the resource. Complementary surveys of
fisherman households and markets can provide an integrated picture of the role
of the fishery in the social~economicnutritional structure of the population.
" Given that: (1) preliminary observations by FAC personnel and this author in
Niger suégest that boat and gear construction techniques, fishing
methodologies and fish preservation and stérage techniques can be greatly
improved; (2) fish distribution channels are almost nom-—existent on certain
parts of the river; (3) cultural preferences limit the consumption of certain
species of fish; and (4) variable rainfall patterns in most of Niger make
depeudénce on agricultural food production unpredictable from year to year,

the necessity for an integrated approach to fishery resource development is

clear.
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Collection of biological inforwation on commercially important fish
species is difficult using a CAS. Lengths and weights can usually be obtained
at landings, but informatioﬁ that_requires Lﬁat ;he fish bhe cut oﬁen, such as
gonadal development aand stomach contents, is usually impossible to collect

unlesé the fish are purchased. Additionally, it is often difficult through a

CAS to determine which fish have come from which gears, and gear selectivity

data thus are difficult to acquire. For these reasoms, it is valuable to

complement the CAS with an independent fish population sampling program.
Important types of information such as length frequency distributioms, lengths
at maturity, food habits, spatial and seasonal distributiou and weight/length
relationships can be obtained for particulgr species using appropriate
gampling gear. Experimentél s;mpling using various types of fishing gear will
allow gear selectivity to be evaluated; this informatioﬁ together with data on
length at maturity will permit appropriate fishing gear regulations to be

established for ratiomale exploitation of particular fishes.
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Catch -Assessment Survey Designs

Fishing activities-on the Niger River in Niger suggest tﬁat valid
information on exploitation of the.fish stocks best be collected via two
independent catch assessment surveys: omne, an on—water survey of active
fishing canoes, and the other, a survey of major fish landings. The primary
objectives of the on—water survey will be to: (1) obtain estimates ;f fishing
effort based on counts of active fishing canoes (fishing economic units or
FEU's) and the number of fishermen per canoe; (2) estimate the rélative use of
particular kinds of fishing gears; (3) identify fishing locations and the

particular ways various types of gear are used; and (4) collect information on

. gear selectivity {(when possible).

Given that'fishermeu will be intercepted and interviewed while in the act
of fishing via the on-water survey, catch per unit of effort (CPUE}, or
kilograms of fish cadghﬁ per cance per day, cannot- be gstimated becausge the
fishing trip has not been completed. Completed fishing trip information can
best be obtained via a landing survey where fishermen are intercepted as they
come ashore with their catch. Other major objectives of the landihg survey
will be to: (1} establish fhe species composition of the catch by number and
weight; and (2) determine the length frequency distribution of species in the
commercial harvest. It should also be possible to weigh fish at the landings
by species and length groups so that weight/length information will be
fprthcoming, although the logistics associated with this endeavor may limit
the aﬁbunt of data collectable. There is also the option of purchasing
particular species and sizes at the landings to supplement biological
information obtainad through fish population sampling. It should be noted

that because the fishermen typically leave their gear in the water, data on



http:River.in

relative gear useage and gear selectivity cannot be collected via the landing
survey. The survey sampling designs presented here are taken to be
preliminary, based on inforﬁation présently’a;aiiable and on the ﬁeed to
‘consider logistical constraints on the random sampling process. The
preliminary designs will be implemented for one full year, during which time,

more specific information can be collected and subsequently used to improve

the sampling proceduares.

A. Basic Design Concepts

The on-water and landing survey designs will be based on division of the
hydrological year into seasonal strata (categories) and the omn—water survey
will also entalil division of the Niger River into geographical strata
-{segments). Thé seasonal and geographical strata wi%l both be further divided
into sampling units éSU's) which will be chosen at random for sampling
purposes. For presemntation here, sampling through time will be discussed

first, followed by a discussion of the spatial sampling scheme.

1. Temporal Sampling Scheme

It is proposed that thg saﬁpling year be divided into 4 seasonal strata
representing 4 distinct periods of the annual hydrological cycle. These
strata will be called the high water, falling water, low water and rising
water seasons. Each of the these seasonal strata will be divided into major
or primary sampling units (PSU's) and. each PSU will, in turn, be sub-—divided
into minor or secoudaiy sampling units (8SU's). More specifically, the
hydrological year will be divided in;o the following seasonal strata:

High Water: 1 October — Z1 February = 144 days

Falling Water: 24 February ~ 6 May = 72 days




Low Water: 7 May - 17 July = 72 days

Rising Water: 18 July ~ 27 September = %2 dayé
With reference to the seasanal‘strata as définééugbove, it should be noted
that the exact dates associated with the beginning and the end of each
seasonal stratum-are somewhat arbitrary. The general hydrological categories
were defined based on water level data from the years 1976~1979. There was
usually a gradual phasing from one cycle to the next within any éiven year and
the cycles varied from year to &ear. The dates shown were chosen so that each’
stratum could be evenly divided into PSU's of 12 days each. Thus, the high
water‘ season contains 144 -days and can be divided in 12 PSU's of 12 days each
and the falliné water, low water and risiang water seasons each contain 72 days
and can be divided into 6 PSU's of 12 days each. It should be noted that 3
days between the rising and high.water seasons (September 28-30) and 2 days
between.the high and falling water seascons (February 22-23)-had to be
eliminated from the sampling scheme, but this should cause no significant
problem sinée they represent a very small portion ¢f the whole can be
corrected for in the'final analysis.

With reference to the sampling procedure, it is recommended that for the
preliminary survey, the first PSU within each seasonal stratum be randomly
allocated to_either the on~water survey or the landing survey. From thaﬁ
point on; the two survey types will progressively alternate between PSU's
within each seasonal stratum. Thus, for example, if the first PSU within a
seasonal stratum is randomly aliocated to the on-water survey, then the second
PSU will be devoted to the landing survey, the third to the on~water surv;y,
the fourth to the landing survey, etc. This scheme will insure that each type
of survey takes place consistently over each season during the preliminary

phase of the study. Based on the previous seasonal strata definitions, the
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high water stratum will contain 6 PSU's devoted to the on-water survey and 6
devoted to the landing survey; the falling, low and rising water seasomns will
eaeh have 3 PSU's devotéd Lé_the-on—water survey"an& 3 to the landing survéy.

Once PSU's have been allocated to either the on-water or landing survey,
the actual days on which sampling will be conducted must be chosen.- Given the
relatively large geographical areas under consideration, it is expected that
one full day way be needed to travel to certain 1ocations.and another full day
to return from certain locations. It is thus logical to further subdivide
each 12-day PSU into 4 SSU's (secoundary sampling units) of 3 days each. These
3~day S5U's will always allow adequate time to arrive to the sampling locatio;
(first day), sample the location (second day) and return home from the
location (third day). It is proposed that 3 of the 4 $SU's be randomly chosen
féom each PSU and that the middle day of the chosen SSU be the actual da§ of
the sample. Figure 1 shows how the entire hydrological year will be

categorized into seasonal strata, PSU's and SS5U's. TFigure 2 shows a

hypothetical random sample chosen during the falling water seasomn.

2. Spatial Sampling Scheme (On—-Water Survey)

The proposed survey is designed to obtain estimates of fishing effort and
fish harvest for the entire Niger River in Niger which entails sampling
approximately 550-600 km of river. For logistical reasons then, it is
necessary to stratify the ri;er iﬁto geographical or spatial segments and, in
turn, divide these strata into sampling units which are small enough to be
canvassed during the wmorning of a chosen sampling day, when most of the
fishing activity occurs.

Based on the man-power available for sampling purposeé (4 Peace Corps

Volunteers plus their counter-parts) it is proposed that the river be divided
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Figure 1. Diagramatic representation of temporal sampling design showing seasonai stiata,

] primary sampling units (PSU) and secondary sampling units (SSU).
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Figure 2. Example of alternating allocation (with random start) of PSU's to on-water and landing surveys
and random choice of 2 out of 4 SSU's within each PSU for the falling water seasonal stratum.

Random chosen SSU's are marked with an X, .
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into 4 geographical strata defined as follows:

Stratum I: Mali Border - Tillaberi (~~“ 125 km)

Stratum II: Tillaberi — Niamey (v 135 km)

Stratum III: Niamey — Tapoa River (~~ 140 km)

Stratum IV: Tapoa River - Dole {(~~ 195 km).

Peace Corps Volunteers working im the Gaya area (Stratum IV) were able to
conduct two on-water surveys, one; during low water and one during'high water.
Theirlexpe'rience suggests that it is not reasonable to divide strata into
spatial SU's any larger than 50 km apd.much smaller SU's may be requirea
depending on localized river conditions. At this point in time, definition of
,spatiai SU's is speculative at best; however, the following break—down is

offered as a reasonable starting point:

Stratum Spatial Sampling Unit
T A: Mali Border — Ayorou (v 35 km)

B: Ayorou - Kandadji (~~ 15 km)

C: Kandadji - Mamassey ( 20 km)

D: Mamassey — Gari (- 25 km)

E: Gari - Tillaberi (A~ 30 km) -

11 A: Tillaberi - Kokomani (A~ 30 km)

B: FKokomani — Farie Haoussa (-~ 35 km)
C: Farie Haoussa — Karma (-~ 30 km)

D: Karma — Hiamey (~~ 40 km)

111 A: Niamey - Kollo { A~ 35 knm)
B: FKollo — Say (A~ 25 km)
: Say - Dyawongou River (~r 40 km)
D: Dyamongou River - Tapoa River (A~ 40 km)

Iv A: Tapoa River — Kendofati (A~ 35 km)

. B: Kendofati - Dyboukina (A~ 35 km)
C: Dyeboukina — Albarkaize (~~r 50 km)
D: Albarkaize — Malanville (- 35 km)
E: Malanville - Dole (~~ 40 km).

In general, SU's occurring in more braided sections of the river are smaller
than S5U's associated with locatlons represented by a single dominant channel.
The region around Ayorou and Tillaberi contains extremely braided sections;

below Niamey the system appears less complex.
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‘The identification of sampling days (as per the previous section) will ke
done by each Peace Corpé Voiunteer independently for his or her stratum of the,
river. Once this is done,-;hen each volunteer w;il'randoﬁIY'choose a sectiomn
of the river (spatial SU) within his or her river st;:;tum to bé sampled during
the pre;iously identified sampling days. Sampling on the water will be done
by randomly choosing (by coin tosé) the end of a river section (up-river or
-down-river) from which travel will begiﬁ. The entire section of river will bg
canvassed_froﬁ'ﬁ_a.m. until 12 noon; all active fishing canoes will be éounted
- and-as many fishermen will be interviewed as time permits. Once rggching the
opposiée_enq'of the rivep section, the volunteer will wait until 3 p.m. and
then reguru back to the starting point, again counting all active canoes and
iutervié;ihg as mané fishermen as possible. Most fishing actively occurs
during the morniué hours, but some fishermen are active-in the late afternoon
and early evening; thus 6 heurs for morning sampling and 4 hours for evening

sampling.

3. Spatial Sampling Scheme (Landing Survey)

_ IF is proﬁoéed that the same geograpﬂical strata as préviously defined
for the gn-wateé éurvey be-maintained for the landing survéy; howeyer, no
. further spatial division of the system should be necessary for the landing
survey so that tﬁe spatiél,SU's previously defined will apply only to thg o~
water s;rﬁey. It is proposed that landings be directly chosen at random from
within éﬁe 4 géograpbical strata; thus, once the sampling days for the landing
survey -have been identified, it will be a simple matter to randomly choose one
landing to sample during the moraning of that chosen day from a list of all
landings ;ccurring in the geographical stratum. The volunteer must be at the’
landing bekore fisherﬁen begin to arrive and must monitor .all fishermen that

arrive at the landing -that day. "




B. The Interview Process

Estimates of fishing e?fort from the on—water survey will be obtained by
counting active fishing canées during the morniné and evening sample periods
within a river sampling unit; statistical procedures will be used to expand
this count to an estimate of the total number of canoes fishing that day in
the entire geographical stratum. It is important that canoe counts be as
accuraﬁe as possible so that effort estimates are truly representative of the
situation aflhand. Boats on the move should not be counted unless there is no
doubt that they are fishing during the sample period in the samplg section.
Figure 3 gives an exawmple of the type'of general information that might be
recorded for a sample period during a sample day. Ganoe counts are entered on
this form; note that environmental data‘can also be recorded here and may
later be used to determine factors affecting fishing effort and fishing
success.

Peace Corps Volunteers will interview fishermen by stopping along side
canoes and asking questions as .per a pre—determined interyiew schedule. An
example interview schedule is shown in Figure 4. Information of concern
includes sample section, the time of interview, number of fishermen in-the
boat, location of the boat relative to a reference village (to be determined
-later), particular information on the fisherman, gear information, and easily
obéainable en;ironmental data which may allow factors. affecting %ishing
success to be identified; It should be noted that all fishermen in a sampie
section need not be Interviewed; the‘important aspect of the sample is that
the entire river section be tranversed during the allotted time pericd and
that all active fishermen are counted. Interviews will have to be adjusted to
accomplish this task. If there are many fishermen on the water, then perhaps
only every third or fourth boat, for example, can be: interviewed.
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Figure 3.

On-River Survey of Active Fishermen

General Information for Sample Day

Date . Geo Stratum River SU
Department de ' Arrondissement de
Sample Period: -HMorning Evening

Started: Up-river . . Down-river

Nﬁmber Cances Counted: Active ‘ Inactive

Number Active Fishermen Counted

Environmental Information

River Level Water Temp
Air Temp: Start Finish
Wind Velocity: Start . Finish "
Dissolved Oxygen: Start Finish
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Figure 4.

On-River Survey of Active Fishermen

Interview Schedule

-Date Geo Stratum - River SU Time
# Fishermen Nearest Reference Village
'Canoe location from reference village: _ 'km up-river __ km down—river
Fisherman's: Natiomality Age
Fishing Camp Fishery Service Caré #

. Type of gear being checked:

Mesh size Hook size Hook distancg

Kinds of fish caught

How many days has this gear been here? - ' days -

When did you last check this gear?

Type of gear already checked today:

Nets: Type] Meghk HNumber Kinds of Fish Caught

Hook-lines: # lines - Hook distance - Hook size

Fish Caught

Type and nymber of gears yet -to be checked today?

Nets: Type NHumber Hook-lines: Number

Motor: No Yes Make ) H.P.

Environment: Secchi Depth Current: ‘N S M F
Comments:
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Figure 5 gives an example of the biological data sheet Ehat will
accompany each interview schedule. This sheet will allow the interviewer to
record éhe lengths and weiggts (by centimeter groupi of all species. (or
genera, as the case may be) of fish captﬁred by the fisherman. If many kinds
of.fish-have been caught, two biological data-sheets may be necessary. This
biological data can-be related to the fishing gear data on the interview

'schedule'to obtain preliminary informatioﬁ an géar selectivity; also, the
length and weight data will allow weight/léngth relationships to be
determined.

Example interview forms for the landing survey will be similar to those
for the on—water survey, except that the landing site will be identified
rather tyan the on-river location of the cance; the same biological data form
will be‘used for both surveys. fishermen will be intercepted at landings as
they arrive with their catch; it is imperative that all fish be weighed by
species and that all boats laanding at the site during the sample period be
counted so the CPUE can be calculated. It would be best if a system could be
devised such that the catch from each'canoe (or a sample of canoes) could be
enumerated separately by species aﬁd centimeter groups, and weights taken for
each centimeter group. Aiso, as pre;iously mentioned, species and sizes of
fish that are %acking from the fish population sampling program could be
purchased at the landings to supplement biological information such as sex,
maturity stage and food habits. If fishing gear is present in the canoes,

then gear type and counstruction can be recorded.
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Figure 5. BIOLOGICAL INFORMATION

Centimeter Group {Specify)

SPECIES CAUGHT Total
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Initiation of the- Prelimirary CAS and Modification

of the Original Survey Designs

A. Initiation of the Preliminary CAS

It is recommended that the initial year of the preliminary on~water and
landing surveys (as per the methodology presented here) not be gtarted until
the 24th of Februﬁry 1983 or at the beginning of the falling water seasonal
stratum. There are several reasons for this recommendation which are
discussed below.

" First,.the Peace Corps Volunteers who will be stationed aiong the river
will not arrive at their posts until about 1 October 19832. After arrival,
there will be a “settling-in" period when house—hold.supplies will be
purchased, local officials will be identified, Department of Water and Forest
co—workers will be introduced, work policies will be established, and in
general, the volunteers will become familiar with their local working and
living environments. .Additionally, work-related equipment and supplies must
be tganéported to the volunteers before actual on;water and landing activities
are possible. It is énvisioned that this "settling—in"'period will take
approximately one month so that it will be early November before survey-
related activities can begin. It is probable that the volunteers will be able
to acquire-additional training in gear/boat/eﬁgine construction/
maintenance/repair and fish preservation techniques from the FAO sponsgred
Fishery beveIOpment Project. The exact dates of this training have not been
set, but it is likely to occur sometime between 15 September anq 30 November.
This training ?ill be extremely valuable as gear construction, fishing
methodology and fi;h preservation techniques have already been identified by
FAD as areas Where substauéial improvements are possible, and indeed

necessary, for more efficlient resource utilization by local fishermen.
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Secondly, there are particular pieces of information which must be

obtained before the preliminary survey proper can be undertaken., With

reference to the‘onwater survey, the feasibility. of sampling the riv;ar SU's
as defined herein wust be established. There may be particular on-water
travel problem; associated with the extremely braided sections of river around
Ayorou and Tillaberi; fuel consumption must be assessed and the feasibility ‘of
reaching the extreme river sections in one day must be determined. Also, once
the exact river sections have been decided on, land marks‘dividing one section
from another must be chosen and consistently used throughout the study. It is
also probable, based on trial interviews, that the interyiew schedules will
have to be modified to emsure that the proper information is indeed being
elicited from the fishrmen.

As concerns the landing survey, the pgimarf ﬁroblem at present is that
tﬁe landing sites have not been identified; however, the FAO/Department of
Water and Forests Fishery Development Project will undertake a survey of
fishing camps along the river during the months of August and.September, 1982,
so that by 1 October, most landings of significance will have been identified.
These 1aﬁding sites can be verified, and perhaps others identified, through
trial on-water surveys by the volunteers and their host govermment co-workers
during the high water period before 24 February 1983. -

The particular kind of random gampling to be used w;th the on-water and
landing shrveys was not stipulated previously. It is recommended that for the
initial year of the prelimipary survey, simple random sampling be used to
allocate the first PSU within each seasonal stratum to either the on—-water or
landing survey and that SSU's also be chosen using simple random sampling;

in other words, the first PSU within each seasonal stratum will be given an
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equal chance of being allocated to either the on-water or landing survey and
each SSU will be giﬁen an gqual probability of being included in the sample.
Additionally, to ensure tha; adequate informatio; is forthcoming from all
sections of the river during the initial year of sampling, it is suggested
that river sections (SU's) also be given an equal probability of occurring in
the sample (again, simple random sampling).

. In contrast, given that there will certainly be a great ﬁigparity between
the relative size and importance of individual landing sites, it will be most
efficient if laudings are randoﬁly chosen for sample using probabilities
préportional to the size of the landings; that is, landings should be chasen
with nonuniform probabilities where probabiliries are set proportional to the
average number of canoes using each landing. This random sampling scheme for
the landing survey will ensure that the survey teams spend most of their time
at.the mqst important landings where more information can be obtained per unit
time expended. .

Given the desirability of usiné non—uniform probability sawmpling for the
landing survey, not only will-laqdings have to be identified beforeAthe on—set
of the falling water season, but some idea of the number of cances utilizing
these landings also will have to be obtained. Again, the majority of this
information should be forthcomiﬁg through the FAO/Department of Water and
Forests Fishery Developmené Project survey of fishing camps, and supplementary
information can be collected via trial on—water samples taken during the
up-and-coming high water season.

In general, then, the period from 1 October 1982 to 24 February 1983 must
necessarily be utilized for survey preparation and the initial year of
sampling best not begin until the on-set of the falling water season. It is

recommended that the Peace Corps Volunteers, together with their co-workers,
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coordinate a systematic trial sampling schedule with the team leader (an
extending Peace Corps Voluanteer) during the 1982-83 high water season so that
all river SU's are surveyed.at least twice beforé 24 February and major
landings within each geographical stratum are surveyed at ;east once during
this-period. Thus, cursory information will be available from the up—and-

coming high water geason, although not collected as per the sampling designs

described earlier in this report.

B. Modification of the Original Survey Designs

It should be uaderstood that not until a sound body of infofmation
encompassing one full hydrol&éical year has been collected can the most
effective survey methodology be édépted. It will ultimately be advantageous
tp apply non-uniform probability sampling to river sections, as well as to
landing sites, but not until good estimates of the relative amount of fishing
pregsure and fish harvest from these sections is obtained, can reasonable
sampling probabilities be applied. Additionally, the relative use of both
river sections and landings will‘probahly change seasonally so that,
ultimately, different sets of seasonal sampling probabilities will be required
to obtain the most precise estimates of effort, harvest and catch per unit of
effort.

To aid in the development of apprépriate sampling probabilities, it is
recommended that at least two- sets of overflights be conducted on the river,
one dﬁriug the-high water seas;n, and one during the low water season. These
overflights will'allow relative fishing activity to be assessed on the entire
Niger River in Niger during a single morning thus eliminating day-to—day
variability. Because it will take approximately 4 to 5 hours to fly the

entire river and relative fishing pressure is likely to change during this
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period, it is suggested.that overflights be conducted on 2 consecutive days,
the plane moving in one direction the first day and in the opposite direction
the ‘second day. A totai, tgen, of four overfligéts, tgo during high water and
two during low water, should suffice. . As well as providing- information on
relative-fishing pressure between rivér sections via_active caﬁoe counts, the
overflights will provide accurate enumeration of villages, fishiég camps and
boat landings along the river (see Supplement #1). This information will

prove invaluable for CAS design modification and implementation of appropriate

hr sampling schemes for village and fishing camp surveys in the future.
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Overview of Fish Population Sampling Program

. The fish population sampling program will pr;vide biblogical information -
on particular f£ish populations which will supplement catch, effort and catch
‘per unit of effort data obtained via the CAS. The biological information will
help determiﬁe.the ;tatus of éhe fish stocks, with reference to intemsity of
* exploitation, in a mofe precise manner than would oLherwise be possible with
only a CAS. In addition, pérticular kinds of fish population data will aid in
the devéloément-of appropriate management regulations, especially with respect
to ‘ge_ar useage. -

The basic ‘kinds of information that can be obtained through proper
saﬁbling of the fish populations are: estimates of relative abundance of
Yarious‘speciés and size classes, changes in relafive abundance throﬁgh time,
seasonal distribution of certain species, season and size of spawning, stock
structure or.iéngth frequency distributions, sex ratios, food habits ané gear
selectivity. It ig not fhe place of this proposal to elaborate on‘how these
various‘pieces of iuformatioﬁ can be used for fish stock assessment; rather,
an overview of particular ‘sampling éoﬁsiderations will be given.

The ultimate objective of the sampling program will be to obtain
:representative estimates of the characteristics mentioned above; that is, the
éga} is to obtain a true picture of thé fish stocks. This is usually a very
difficult t?sk; pérticulériy because all fishing gears are se%ective for
particular species and sizes of fish so that unbiased information is rarely
forthcoming. The best approach is to use fishing gears that are known to be
selectivé for particular épecieg'and'to use these geéars such that the catch
- represents a wide rauge.of»sizeé.. fhus,.the investigator may target

particular fishes and obtain acceptable data for these species, but may not
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expec? to obtain adequate information on others. Hopefully, in the current
situation, useful igformatioﬁ o@ the species of major commercia} importance
will be forthcoming; Relevant information on certain biologicai aspects of
many species of commercial importance in the Niger River system already exists
(Reed et al., 1967, for example), but ‘characteristics can change depending on
local enviro&mental situations and man—-induced pressures so that specific
information should be collected for-rationale'exploitation of the fish stocks’
in Niger..

A commonly used method of obtaining representative information on
particu;ér fishes (Alestes, Hydrocynus, Lates, Labeo, Citharinus, Tilapia, and
others) is the eXperimental gill met which is ?asically a-single mnet, or fleet
of individual nets, sewn ppgether so that several different mesh sizes are
repfesenied. A net composed of 10- 6r 20-meter panels progressing from 2.5 to
20 cm stretch mésh, in'2.5 cm increments, will catch a range of fish sizes. A
hanging coefficient of ‘50% is. common and mono—filament is usually more’
effective than multi-filament; surfac; and bottom set nets can be tried.
Experimental hook—lines,'coﬁposed of-diféerent hook sizes (perhaps hook
numbers 1-20) mounted along equal segments of line, might bé effective in
catching é wide size range of catfishes, in particular.

1t is difficult to specify the exact methodology which should be used for
the £ish population sampiiﬁg program, Local environmental conditions and
ﬁabitat types will determine, in a specific sensé, how and where various
sampling ggér should bé set. In a general sense, it is suggested-that
temporal and ‘'spatial raqdoﬁ sampiing be incorporated into the program by
setting gear in associationxwith the on~water CAS'sampling. Given the 3-day

blocks of time associated with each CAS sample, there should be ample
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opportunity to set and harvest experimental gear, For statistical purposes,
it is.recommended that at least two replicate sets of any one gear be placed
in each sampling location.'-As with the CAS; tge“ée;ce Corps Volunteers and
their Department of Water and Forest cp—workers will have the period from

approximately 1 November - 24 February to decide on specific methods

associated with the fish population sampling program.
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Roles of Cooperating Agencies

The purp;se of this section is to define the roles or responsibilities of
the-ageﬁcies that will be cooperating iﬁ the implementation of the CAS
A preyioqsiy described in this £eport. The responsibilities enumérated here are
ténpative in ngture and subject to modification based on final negotiations
between the parﬁies involved. The roles outlined here are based on
prgliminar} ﬁiécussiOns with all organizations and are desigﬁed to provide a
workable:an&'on-going project with the capacity to benefit all those
concé:ned, particularly the people of Niger. The suggested roles are
presented below; agency by agency, in list format. Because of the qfitical
nature of Peace Corps Vol&nteer involvement at the community level, a detailed.
description of Peace Corps Volunteer pafticibation is included.
A, Nigerian Department of Water and Foresﬁé .
}. ?rovide overall governmental support—for the program.
2. Provide co-workers (at leagﬁ one) for each volunteer (except the team
leader) stationmed on the river to be specifically involved in the CAS
and fish population,sampling. : - 2
-3. Provide logistical.support, throﬁgh the local offices, to each
volunteer; for example, getting boats and engines down to the river if
stored elsewhere, tramsporting boats and engines to spééific sites on
the river if more efficient to do so by recad than by water, organizing
fiéhermen at landings so that catches can be efficiently enumerated.
B. FAd)Fishery Development Project
’1. Provide short-term training to each volunteer in gear construction,

useage and repair,  and in fish presérvation techniques.

25°




2. Provideha Zodiac light-weight boat and small engine (~~ 20 h.p.) to
each volunteer statioéed on the River (4). ‘
3. Provide maintenance énd replacement of Zo&iac boats—and engines (one
sfare boat and two épare engineg in Niamey would be ideal).
4. Provide various mesh sizes of multi-filament gill nets for net
selectivity evaluation. ’

5. Provide minor transportation support when possible; for example, use of
the ﬁobile-fishery dévelo#mént unit when it visits various points on
the rivér. ‘ -

" 6, Provide informational suppoét through fishing camp and village
surveys.
C. USAID/Project for Soil and Forest Utilizatiom

1, Provide all equipment (other than Zodiac boats aﬁd engines)} for
implementation of CAS and fish population sampling (see Sdpﬁlement
#2). '

2. Provide technical support through the Department of Fisheries and
Allied Aquacultures at Auburn University.

3. Provide dgta_analysis capaﬁilities, with support frqm:the Department of
Fisheries and Allied Aquacultures at Auburn University, in Niamey and
stateside.

4, Provide overflights of Niger River.;n Niger as per Supplement # 1.

D. U.S.. Peace éorps

Peace Corps will be responsible for providing the in-country, on—site
expertise, through Peace Corps ﬁolunteers, for implementation of the program
deseribed.in this report. The program is meant not only to pro;ide
information necessary for APpropriate management of Niger's river resource,
but also to prov;de a basic foeus to the Peace Corps fishery program in

Niger. 26



Tﬁe information gained through the CA§ is based on direct social
interaction with the fishermen through the interview process; volunteers must
live and %ork at the community lével, speak éhe Zocal language, and build the
trust and_?apport necessary to coﬁmunicatq with the people so that valid
information is forthcoming. At the same time, the volunteers must bg
teéhnically competent in iuteréiew and squey methodology, fish population
sampling techniques and basic data grganization and sSuUmMmATY.

_&his survey, together with the FAG/Fishery Development Project survéyé,
V;ll identif& basic limitations to efficient utilization of the fishery
resource. These limitations will most likely relate- to fish preservation,
gear construction and fishing methods, organization of fishing cooperatives
;nd fish-useége and consumption.: All of these areas will provide bnrgoing
opportunities for direct involvement of Peace Corps Volunteers a; the
community‘lével (see Supplement # 3 for a detailed orientation to community
development). ‘Given that Peace Corps invélvement in the CAS should continue
for at least a two to three year period, and that additional areas for.
aséistance-qill be identified, this program should prpvi&e a central focus for
fishery volunteers in Niger fq; many years to come. If positive results stem
from this effort, then expansion of the fishery program to one or two other
permanent water bodies in Niéer, hopefully with interagency support,-wili be
warrented. Efforts at these bther areas, Lakes Madaroupfa and Tabalak, in
particular, have not been successfui in the past.

1t is rgcommended that the four new fishery volunteeré no& in cougtry be
stationed at Ayorou, Tillaberi, Say‘and Gaya; Gothaye would be a reasonable

substitute for Tillaberi. These sites will be logisticaily favorable for
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allocation of each volunteer to each of the geographical survey strata defined
'previou;ly. Given the survey design presented earlier, each voiunteer will
probably be spending,lon thé average, 50-60% of ﬂis'or her time di%ectly
involved in on-water and landing survey activities. Remaining time can be
devoted to other fishery development problem areas of primary importance in
the specific locations at which the volunteers are stationed. Ihe volunteer
at Gaya will hgve the additional regponsibility of working with tpe fishing
cooperative, now with 20 members, which was established with the assistance-of
a previous Peace Corpé Volunteer.

In addition to the four new fishery volunteers stationed along the river,
it. is likely that project success will be dependent on a team leader, or
gooidiﬁator, most logically statione@ in Niamey. There is a fishery volunteer
extending for a third year in Niger; he is familiar with the survey
methodology, has travelled on the river, can identify fish species, speaks
boéh French and the local language and is ideally suited for the team leader
position. The team leader would spend rougﬁly 50-70% of his time imn the field
working ﬁith the volunteers, serviag as a "troubie~shooter" and liason between
the volunteers and agency personnel in Niamey. He will also be responsible
for collecting Fhe interview and other data forms periodically, bringing them
to Niamey, and subjecting the-data to on—going summary and analysis. Direct
involvement by the teaﬁ leader in improving the fish moﬁitoring_program at the
"petit marche” in Niamey would Be‘warrented. The team leadeg can also serve
as a "safety-valve” in case one of the volunteers stationed on the river
should fall sick or decide to terminate. The CAS design, as presented,
necessitates the presence of all four volunteers because each one is

responsible for a large geographical reglon of the river; absence of any one
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volunteer implies absence of data collection, and fishery development

~activities, on that particular portion of the river. The team leader will
serve a vital £ili-in 'role ;hould voluntee'r di'ff:i.-cultnies arise. ‘In this
light, it would'be logical for Peace Corps to consider oyerlapping the cﬁrrent‘
foﬁr vo}unteeré with four more fishery volunteers after one yeér's time (nex;
June, 1983); two wvolunteers at sach site would insure project Stabilit& and
efficient operation on the river, at landings, and in the community.

Peace Corps will need to supply ‘each volunteer on thie fiver with a motor

cycle, as well as incidental items such as wood for making measuring boards,

pldstic buckets, minor office sipplies and technical literature.
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Concluding Remarks

_As mentioned sevgra} times previously in this proposal, the ultimate goal
of the CAS_and fish population sampliné is to acquire the information
necessary to rationally manage the fishery resource. In terms of .traditional
fishery ﬁanagemedt strategies, this implies determining the maximum
sustainab}e yield .and the level of fishing effort associated with this
maximum. Fishery regulations would aim to maintain fiéhipg effort (number of
canoes) at’the appropriate level with adjustments, if ﬁecessary, because of
ﬁnpredicable environmental or man—inducea influences, for example. In
reality, the best managément may be to set flexible regulations to the extent
- that if continued monitoring of the systé@ dictates that previous regulations
are no longer appropriate, then the regulatory agency should have the power to
‘ modify.thg regﬁlations as need be. 6ther basic typeslof fishery regulations
might "involve restr%c?ions on the use of various kinds of fishing gears or on
variations {mesh ;izes) of-particular gears. Ié overexploitation of
particular species. is documented, then protection of spawning or nursery areas
may be w;rrented.

Regardless-of_the types of reguiations eventually established for the
Niger River fishery in Niger, beﬁefits will not accure unless the regulations
ére éuforcéd. Serious enforcement of fishery regulétions; 6r more
appropriately, the lack thereof, ié a primary reason for management failure of
natural"fishery reso;rces. Another basic limitation to effective management)
one alluded to)above, is the unpredictability of environmental circumstances
_ that aa% have drastic, effects on the status of the fish stocks. Only
continued monitoring of the fishery will allow these changes to be assessed so

that appropriate regulatory modifications can be implemented. The Niger
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government, if serious about the conservation of their fishery resources,
should begin now to‘acquife the necessary trained personnel and build the
appropriaté'in;rastructure éo that managemeﬁg &s; indeed, a realigtic goal.

This proposal has .also stressed previously that there are aspects other
thap'strict fishery regulatious that blay a role in effective utiiization of a
food resource. Present eétimates are that roughly 40% of the fish Harvest is
lost'due to. ineffective preservation and storage ﬁeéhods (personal
_comunication, Alan Burtonboy, FAO Fishery Development Project‘, Niamey,

. Niger). Most sméked fish that I observed be?ng brought into riverside markets
was i’nfe.stéd with beetles and/or maggots and, i1f smoked several months
previously, had become hollow shells of skin and bones with ;ery little
preserved flesh. Pest control prgctices in some regions of the xiver involve
applica&iqn of harmful chemicals (HCH, DﬁT) directly on the preserved fish

" with the pbvioﬁs poteﬁtial for deleterious effects on the consumer., Thus,
real production‘from the Niger River could be increased substantially thréugh
more effegtive fish'preservatiqn and storage techniques.

The production aspects of the fisﬁery should not be isclated from the
distribution and corsumption components of the system. At presenﬁ, very
lictle is known about the fish distribution patterns and the segments of the
.populgtion being impacted'by fish production. Fishery regulations by
tﬁemselveskaré of mo- value unless economic and nutritional benefits accrue.to
the people. Thus, there is a need to ideniify factors limiting effective
distrisution and marketing of fishes and to document the role of fish in the
household food economy (Intech Inec, 1977). Only when these objectives are
met, will the ultimate goal of éffective management of the food %esoupce be’

31



References

Irtech. Inc. 1§77. Nutritiqual strategy in the Sahel, United States Agency
_fér ;ﬁgernational Deve}opment/TA—C—lZlZ, W.0. 10.

Malvestuto, S.-P., W. D, Davies and W. L. Shelton. 1978. An evaluation of the
roving creel survey with non-uniform probability sampling. Transactions
pf the American Fishery Socieéy 108:257-262,

' Halfestuto, S. P., R. J. Scully and F. F. Garzon. 1980. Catch assessment
survey désign'for monitoring the upper Méta River fighery, Colomﬁié;
South America. Interpational Center for Aquaculture, Agricultural

. Experiment Station;‘Auburn University, Research and Development Series
No. 27, i’roject: —AID/LA.—C--1176. Auburn, Alabama. '

Reed, W., jf Burchard, A. J. Hopson, J. Jenness, and I. Yaro. 1967. Fish and
fisheries of Northern Nigéria. Ministry of Agriculture Northern Nigeria,
Gaskiya Corporat?on, Zaira, N. Nigeria. ’

Ricker, W. E. 1975. Computation and interpretation of biological statistics

- of fish populations. 'Eisheries Research Board of Canada Bulletin 191,
Ottawa, Canada.

Turﬁer, J;_L. 1978. Status of various multispecies fisheries of Lakes
Victoria, Tanganyika and Malawi based on catch and effort data. Pages
4=15 in R: L. Welcomme, editor. Symposium on River and‘Flﬁod Plain ‘
Fisheries in Africa. CIFA Technical Paper No. 5, Food and Agricultural
Org'a_nization of the United Nations, Rome, Italy.

Welcomme, R. L; 1976. Some general and theoretical considerations on the fish

yield of African rivers. Journal of Fishery Biology 8:351-364.

32




Supplement # 1: Overflight Specifications

Niger River- Survey

1) Number of flights: .Two during the high water season (1 Oct — 24 Feb) and

2)

two during the low water season (7 May — 17 July). The 2 flights within
each season are to be donme on 2 conéecutive days where the river is -
canvassed In opposite directions, starting from Niamey, each day. Overall,

then, 4 overflights of approximately 5 hours duration each .6 am ~ 11 am).

Counﬁ Data:

.a) canoes: 3 categories — 1) actively engaged in fishing; 2) moving, but

not definitely fishing; 3) moored or stationary on bank.

b)lfishermen in canoes: 3 or mofé categories — canoces containing only one
pefson; canoes containing 2 persons; cances containing 3 persons, etc.
Thus, canoe count tfpes 1 and 2 above ;ill be categorized according to
;':he nunber of.people ir; the cances. o

c) Landing beaches (places where there are 2 or more ‘canoes moored on
;hbré): identify places and count canoes at each place (possibly done
via photographs).

d) Villages: places where huts are concentrated adjacent éo the river -
‘ideutify locations, specify those where cance landings (;s per c above)

are located, and count huts in each village.



Supplement # 2: Recommended USAID Expenditures for Niger River Fishery

Survey-
N COST
A. Equipment Purchases
1. Experimental gill nets: .
(25~foot panels, 1-8" stretch mesh, 1" increments)
16 surface set $ 4,800
16 bottom set 4,800
$ 9,600
2. Weighing scales:
(hanging tube scales)
4,25/kg capacity, 250 g units - 160
4,3/kg capacity, 25 g units 160
(spring dial scales)
4,1/kg capacity, 2 gm units . 240
§ 560
3. Dissolved oxygen/temperature meters
4,YSI model 518 § 1,900
4. Sonar depth guns -
5 ° . 5 640
5. Anemometers
4 cup-type ) g 380
6. Hooks
200 each, mustad kirby, sizes 1-8/0 $ 80
200 each, mustad limerick, sizes 4, 6, 8, 10
7. Secchi disks
4, 20-cn diameter $ 110
8. Net mounting & mending twine & needles
8 roles, # 139 $ 15
8 roles, # 9 5 35
16 needles $ 10
60

9. Microcomputer
Apple 1I (with monitor, floppy dise drive & printer) 3,000
Software (Data base manager, statistics pac) 1,000
5 4,000

10. Project vehicle
Small pick-up truck $ 9,000

11. Miscellaneous Equipment ) ) $ 1,000

7t
L]



Suppleﬁeﬁt # 2: Continued

12, Purchasing & Proéeésing Overhead
+13. Air Freight

" Bub-Total (Equipment)
B. Tecﬁnical Assistance

1. Per diem & airfare )
(4 man-months on 4 separate trips)

2. Final Publication

3., Miscellaneous backstopping .
(secretarial work, computer time, etc.)

_ Sub-Total (Technical Assistance)
€. Overflights
1. & flights
. (20 hours @ $350 per hour)
2. Observer for 4 days
3. Data evaluation
4. Plane travel to Niger

’ Sub-Total. (Overflights)

GRAND_TOTAL

CoST

| 2
o =
~J| - B
oo O
oo e

w fw

$29,930

$24,000
$° 2,000
s 1,500

$27,500 °

$ 7,000

"8 300

$ 900
$ 1,000

§ 9,800

$67,230



Suppiément # 3: A Community Development Ofientation for Peace Corps Fishery

Volunteers

A fital aspect of Peace Corps'Volunteér involvement in fishery
developmeﬁt is the ability to integrate into the local community and become
‘involved in aetivities which will provide direct benefit to the local
popﬁlace. The ca%ch'assessment survey described in the main body of this
report provides a techniecal ofientat}on to fishery volunteer assistance in
Niger and satisfies the host coantry'government's overall desire to develcp
co#servation measures that will insure the long-term viability of their
primary -freshwater food resource, the Niger River. The catch aésessment-
survey is als;, howevgr, a vehicle for identificapion of specific problems
thgt ;imit effective use of the resource as a whole, problems which can
provide 2 focus for development activities by volunteers at the communityl
ievel."

A case in point, and an aspect of the fish production. system stressed in
this report, is the identificatioﬁ 6f specific problems associated with fish
preservation techniques (see, in particular, the Concluding Remarks section).
A curgory view of the situ;tion in Niger suggests that curreat fish '
presérvatioq methods (particulérly smoking of fish) are inadequate to prevent
fish froﬁ deteriorating_éver'relati&ely short periods of time (2-6 weeks) if
1mmedia§g market outlets aée not available, and that storage techﬁiques are
- inadequate to prevent infestation by beetles and the larvae of egg—laying
flies. The survey will allpw the assessment of the extent and severity of
thesé proglems aiong the -river through interéiews with fishermen and
‘observétions at fishing camps and markets; thus; the existence of the préblem

will be properly documented and the need for direct technical assistance by
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volunteers will be justified. It is beyond the scope of this author's

-expertise to specify the most appropriate fish preservation techniques’

available at ﬁhis time; however, a sequence of activities that. might lead to

meaniogfal assistance by Peace Corps Volunteers is as follows:

(1

@

L (3)

Identification of, and training in, the most appropriate

technblogies. Ideally, given that specific needs have beea properly

. assessed and.appropriate technology for alleviating the problem does

exist, Peace Corps Volunteers could acquire the appropriate technical
training stateside before entering the country in question; thus,
volunteers would arrive in country with skill in hand. In the -
present case in Niger, @pcumentation of the ﬁroblems is just gepting
underway, but fish preservation needs do stand out. Appropriate
technologies do éxist and fishery volunteers will get proper training
through another organization im country, the FAO/Department of Water

and Forests Fishery Development Project.

Identification of the target group in the community. The group of

- people that will be impacted by effective extension techniques must

be specified. In this instance, the appropriate question is "Who is
responsible for fish préservation in Niger?" The aaswer can be
obtained by appropriate survey methods usiﬁg interviews and direct -

observation. Cursory observations and literature from neighboring

~£ountries'suggests that it is the fishermen themselves and in many

cases, the fishermen's wives, that are responsible for smoking the
commercially valuable portion of the harvest; these are the people
that must accept and utilize the new technology.

Jdentification of particular assistance organizations. Although it

1s the fishermen and their wives who must adopt the new technology if
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positive change is to be achieved, it may be difficult to approach
this group directly and appropriate governmental-organizations may be
effectively used to expedite the process. The governmental extension
service is designed for this type of activity; however, extension
services are virtually 1ackiné in many developing countries and, if
operational, are usually not oriented toward fishery issues.
Identification of governmental departments, and especially particular
gbvernmental employees, that work directly with fishermen and know
the cultural characteristics of. fishermen groups, may provide the
most meaningful collaborative assistance. In this specific instance,
goverumental ‘co~workers or counter-parts will hopefﬁlly be provided
by the bepartment of ﬁater and Forests. Most of theée people are
scheduled to attend an FAO sponsored training course on survey
interview techniques. The Niger fishery volunteers, as part of their
stateside technical training, received instruction and practical
field experience in survey uethodology, questionmnaire construction,
interview techniques and data evaluation to document characteristics
of a fishery and to identify particular problems faced by fishermen.
The collaboration between governmental counter—part, a person

familiar with local fishing customs, language and some interview

methodology, and Peace Corps Volunteer, a person with more advanced

- technical skills, but limited knowledge of customs and language, will

lead to an effective team that is able to work with the fishermen to
identify their needs and also to collect valid information that can
be used to characterize the fishery so that long-term conservation

measures can be formulated. Additionally, a mutual transfer of
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(4)

knowledge should be possible, whereby the Peace Corps Volunteer is
able to more readily integrate into the local fishing community and
the governmental cgun;er—part acquires the-necessary expertise to
carry-on in a technically sodnd manner once the volunteer completes
his or her assignment.

Application of extension methods. Societal organization of

particular fishermen groups may dictate appropriate channels for

approaching the target individuals so that they are, as fuch as

- possible, receptive to the exteansion effort. In this respect, the

personal role of the volunteer is extremely important. The necessity
to integrate into the community by gaining thé trust, respeét'and
friendship of the people and to understand the inner—workings of the
society such that real avenues of change can be identified, is the
basic philosophy being stressed here. Only when the peaple are
helped to identify their own problems, to themselves perceive that
there truly is a neéd for change, will positive change be possible.
Stimulating this self-realization can be a slow, painstaking and
usually very frustrating process; identification of appropriate host
country individuals (as per (3) above) can expedite the process.
With reference to specific exteasion methods, the general rule is

that "seeing is believing” and demonstration projects are usually a

- necessity. In the present case, then, buillding and demonstrating the

use of more fuel and preservation efficient smokers, and comparing
the longevity of the final product to traditioﬁal techniques, will be
a vital step to acceptance by the fishermen and their wives. Omnce
the idea is accepted, appropriate training in the construction, use

and maintenance of the smokers will be required.



{5) Continued monitoring of the situation and 'assistance .in transferring

"the -new technology. Hoéegull}, if the.new technology is truly -
appropriate and real ad%an&ages can se é;monstrated, then acceptance
of the technology will proéeed on its own. There may, however, be
many unforeseen political, sﬁcial and cultural obstacles associated
ﬁith acééptance,_amd continued mohitoring df the succes; of the
dévelqpmen£ efforg will certainly be necessary. Additional, perhaps

different, extension and training inputs may be needed to finally

-.succeed in transferring the new technology.

The above Epnsiderations represent a general strategy for
approaching'commuuity &evelopment activ;ties with particular
reference to a fishery development objective, namely improvement of
fish preservation methods. ‘There are other fishery development

) act;viﬁies tﬁat potentially may be identified through application of
.catch assessment and fishing gaﬁp sﬁrveys. For example, new boat and
gear‘construdtion‘tec@nblogigs, more efficient fishing methods,
‘ﬁetter gear maintenance and repair techniques, establishment of
fishing and marketing cooperatives, improvement of fish‘distribution
_systems and extension and education in better utilization of fish as
food for nutritionmally vulnerable segments of the community. In this
ligﬁt, Peace Corps should consider integrating the roles of
volunteers in the community by,'fdr example, coordinating the efforts
of fishery, nutrition and extension volunteers. There may be host
country agency limitations to such integrated schemes, but where
_possible: the céordinated effort may produce a greater impact in a

shorter periocd of time. Also, the inclusion of community deveiopment
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training in both stateside_anﬂ in—cqunfry téchnical training programs
should be stressed. -Tﬁé short two-week training program at Auburn
University for fré;hwéteg capture fishery volunteers now devotes two
. to five days, depending upon avail;ble personnel, to community’
development stpategies: The five-day option culminates in a field
trip to a rural commercial fishing community in Alabama éhere
trainees, on their own with some facilitation by the trainers, must
,.id;antify particular pr-oblems {‘faced by the local fishermen and develop
a plan of w&rk‘for solving these problems based on direct social
-interaction‘(fact fipding) with various segments of the community.
Training programs should, at minimum, be of four to six weeks

" duration in order to adequately incorporate all pertinent technical,

community development and cross—cultural components.
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