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A- GENERALITIES

A.1l.-SPECIES AND SAMPLING AREA

Table 1: Species by sampling plaaed country.

COUNTRY SPECIES SAMPLING PLACE
ol Nouadhibou
MAURITANIA Penaeus notialis
Epinephelus aeneus Nouakchott

Saint Louis (Senegal Rivdtprt de Dakar

Penaeus notialis Saloum-Casamance

Banjul (Gambie)
SENEGAGAMBIE

Kayar

Epinephelus aeneus Saloumg¢Casamance

Banjul (Gambie)

Penaeus notialis Cacheu
Bissau
Pagrus caeruleostictus _
GUINEABISSAU Cacine
Cacheu

Pseudotolithus elongatus

Cacine

Pagrus caeruleostictus Kamsar, Katchek

GUINEA Pseudotolithus elongatus

Conakry

Pagellus bellottii Abidjan
&Kk ¢9 5QL I

Pseudotolithus senegalensis | San Pedro

Pagellus bellottii Tema
GHANA

Pseudotolithus senegalensis | Takoradi

A.2-TYPES OF SAMPLINENGTH FREQUENCIES AND BIOADGAMPLING

Two types of sampling are carried out to olstdiological informationof the target speciestength
frequency sampling and biological samplifige two types of sampling apresented in Figure 1 and
the main difference®etween bothare expained in Table 2.
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Figure 1- Typesof sampling (lengtland biological sampling

Table2.- Main differencesbetween length frequency sampling and biological sampling.

SAMPLING LENGTH FREQUENCY BIOLOGICAL
Fishing activity Dependent. Independent.
dependent/indgpendent: | It is usually made togethewith

landings samplingcompleting it.
Sampling place Artisanal fleet Artisanalfleet:

A Landing place
Industrid fleet:

A In the port(landing3.

A Onboard(obseners).

A In the laboratory.

Industrial fleet:
A In the laboratory.
A Onboard (observers).

Typeof sampling
(seeFigure 1):

Random sampling.

Stratified samplingby length
class.

Minimum number of
individuals:

100 (aprox.) or more, if needed,
until one (or severalinodal lengtts
are observed in the catch
distribution (Fig. 1)

The minimum established for eac
species.

All catch sizes of a species shoul
be equally represented in the
sample.

Frequency:

Monthly orbiweekly.

Monthly.

Form to use

Length distribution.

Biologcal sampling.

Species and zones:

- The 23 species chosen by country.
- The two sampling places established for each country.

A.3.- COMPUTERIZINKHE INFORMATION FROM DATALEOTION

Thecomputerizationof biological information from data collectionust be carried out in 2 steps:

- Filling paper formsvith pencil
- Banking through the Android application Odk Col(se¢ Annex 10).

For morphometrywe recommendo take the photos at the same time as you enter the data on the
ODK interface. Indeedthis app allows integrating photos, which will be associated with the
individualdatadescribedn the form.
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B- LENGTHFREQUENCY SAMPLING

LANDING SAMPLINGS: 2 SPECIES PER ZONE, MONTHLY BASIS
THIS IS INDEPENDENT OF THE BIOLOGICAL SAMPLING

ONLY FORHOSE COUNTRIES THAT HAVE NOT LENGTH SAMEREXGS
IMPLEMENTED (SEE TABLE 3

Objectives
- Growth studies:

= =4 4 45 =

Length Frequency Analysis (LFA)

Growth parameters (Von Bertalanffy growth parameters from LFA)
Sexual variability

Geographicavariability

Bathymetric variability (if depth information availablegEfrom researchsurveys or
on-boardobservers)

Methodology: measure a minimum of 50 individuals (fish) and 100 individuals (shrimps) in

the landings place each month (minimal), following thetmoelology explained in Annex 2
(Length). These samples should be measured in the same landing place and therefore this
length sampling, should be fast. Samples should be taieomly and should be
representative of the landings sizes.

IMPORTANT¢ KS& Sy d (i K @dtbhoughtfidke2dzf R 0SS RAFFSNBY
al YL Sa¢ 00602dAKG F2NJ GKS lylrfteara Ay GKS f

FISH:

SHRIMPS:

With measuring boards (fish) or measuring tagasggeindividuals).
Minimum: 50individuals.

Measure:Total Length(TL).

Measurements should be taken to the lower unavger cm or ¥2 cm):

Measure to the lower cm: reading 12.7 cm record 12 cm
Measure to the lower %2 cm: reading 12.7 cm record 12.5 cm

With calipers.
Minimum: 100individuals.
Measure:Cephalotoraxengthor Carapace lengtl(CarL).

Measureshould be takerto the lowerunit (*2 mn): e.g.1: reading 22.3 mm record
22.0 mm;e.g.2: reading 22.7 mm record 22.5 mm.




Table3.- Length samples to be taken on landings (minimal: on a monthly basis).

COUNTRY MAURITANA SENEBAL GUINEABISSAU GUINEA /[ k¢9 50Q GHANA
SPECIES P.not| E. aen P. not E. aen P. not P. cae P. elo P. cae P. elo P. bell P. sen P. bell P. sen
(SOP)| (GPW) (SOP) (GPW) (SOP) (BSC) (PSE) (BSC) (PSE) (PAR) (PSS) (PAR) (PSS)
CONTINUmRI
LENGTH Abidjan
Sampling IMPLEMENT | IMPLEMENT CONTINUE CONTINUE IMPLEMEN CONTINUE IMPLEMENEN IMPLEMENT
San Pedro
- St. Louis t 2Nl RO
- Nouadhibou | - St. Louis | - Kayar -Bissau| - Cacheu From 2017 (weekly) -Tema
Sl Cacheu In 10 landin Y
PLACES | - Nouakchott | -Casamance - Mbour - Cacine| -Cacine places g -San Pedro (min/ - Takoradi
- Joal ' monthly)
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G BIOLOGICAL SAMPLING
C.1 SAMPLE SOURCES

The different sources for obtaining timeonthly biological samples mainly are
1. Option 1:ResearchwveysObservers ofboard fishingvessels.
2. Option 2: Samplem the landing site or atish market

If the country has the option dhaving surveys and/oobserves on board fishingvessels
the Option 1 is recommendedas it ischeaper with the advantage that samplesbtained

are georeferenced. But if all thdength classes required by species and area are not
obtained bythe option 1, it is important to buy the samplesrresponding to those lacking
lengths forcompleing the whole landed length range in all aré@gption 2) (see Figure 2).

Countrieswithout surveys anddr obseners on board shouldollow Option 2 (purchamg

samples).
o Cheaper Option 2: Samples fro ALL MONTHS:
wGeoreferenced landing places or fish Sampling of all
markets length classes

and in the 2

wTo complete lengths selected samplin
not found in Option places by

Option 1: Samples fro
surveys and/on
programs of orboard
observers

NS

Figure 2- Sources of the monthly samples of the species amadqd selected for biological
sampling.

country.

For large individuals ofE. aeneuswhich are very expensive, other solutions should be
searchedif the funds are limited to buy them (Option 2). In this case, we recommend
sampling the individualat the landing/sa place without damaging them for their sale.
Somesampling recommendations are made for this in this protocol.
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C.1. 1 Sampling in surveyand/or observaions onboard fishingvessels

Table 4 shows theesearchfishingsurveysand/or on-board obsever programs planned for
2019 and 2020, which can be used to obtain samples ofatget species.

Table 4- Surveys and programs of dnoardobservers in 2019 and 2020.

SURVEYS (20:2920)

COUNTRY 2019 (month) 2020 (month)
MAURITANIA September Apriland September
SENEGAL _ 2
GUINEABISSAU NovemberDecember NovemberDecember
GUINEA _ September?
REGIONAL (F. NANSEN Ghana

/| S RQL@2ANB Mauritania?

Guinea Senegal?

GuineaBissau

OBSERVERS

COUNTRY Fleet Year
MAURITANIA Spanish shrimpers (IEO) 2019

Fish trawlers (IMROP) 20192020
SENEGAL Shrimperand Fish trawlers 20192020

Spanish shrimpers (IEO) 2020
GUINEABISSAU

Foreign industrial (PRAO) 2020
GUINEA B B
/' k¢9 5QL+thL|? ?
GHANA Coastal trawlergmonthly) 20192020

Use hes surveys and/or observer embarks to car out samplings otthe 6 SPECIES, if
caught, always witlgeo-referenced information at least for:

- Biological parameterI10)
- GeneticYGEN)
- Pictures for morphometryMOR)
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C.1.2.Samples at the landing place at the fish market:

An initial calendar for biological sampling at the landplgce or at the fish market was
established in GFDEMERSTEM (Nouakchott, August 2019), with the aim of sampling a
complete annual cycle, from September 2019 to August 2020.

However, in GTDEMERSTEM (Grand Bassam, February 2020), a review of the general and
specific problems observed during the first five months of sampling was carried out, in order
to clarify any doubts opossibleerrors. Due to several problems, the samplgafpedule was
restructured in certain case studies in order to have complete biological information over a
completeannual cycle.

The frequency of biological sampling and collection of genetic samples and pictures for
morphometry is the following:

- Biological sampling Monthly
- Morphometry & geneticsg Biannual

Tables 5 show the schedules ftbre biological sampling (BIO) arfdr the collection of
picturesfor morphometry (MOR) and samples for genetics (GENgabg of study, species
and country.

10
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Tables 5:- Calendars fordngth-frequencysampling(T), biologicasampling(BIO)and
collection of pictures fomorphometry (MOR) and samples for genetics (GENjabg of
study, species and country.

MAURITANA ¢ SENEGAGAMBA
Epinephelus aeneus

: Fév | Mar | Avr | Mai | Juin | Juill | Aolt| Sep| Oct | Nov | Déc | Jan
PAYS Zone/Mois | " | 0 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 21
T T T T
w | Noauadhibou| BIG | BIO T T T T T T | BIO | BIG T T
Z MOR |MOR| BIO | BIO | BIO| BIO | BIO| BIO |[MOR|MOR| BIO | BIO
E GEN| GEN GEN| GEN
S T T T T
< | Nouakchott |BIG (BIG| T | T | T | T | T| T |BO|BO| T | T
MOR |MOR| BIO | BIO | BIO| BIO | BIO| BIO |MOR|MOR| BIO | BIO
GEN| GEN GEN| GEN
T T T T
T BIG|BIG| T T T T T T |BG|BG| T T
w MOR |MOR| BIO | BIO | BIO| BIO | BIO| BIO |[MOR|MOR| BIO | BIO
m GEN| GEN GEN| GEN
= T | 7T T | T
g Saloum BIO |BIG| T T T T T T | BIC | BIO T T
© | Casamance MOR|MOR| BIO | BIO | BIO | BIO | BIO | BIO [MOR|MOR| BIO | BIO
> GEN| GEN GEN| GEN
'(-',)J T T T T
Gambie |BG|BIO| T T T T T T |BO|BO| T T
MOR |MOR| BIO | BIO | BIO | BIO| BIO| BIO |[MOR|MOR| BIO | BIO
GEN| GEN GEN| GEN
Penaus notialis
Zone/ Avr | Mai | Juin | Juill | Aolt| Sep| Oct | Nov | Déc| Jan | Fév
PAYS "Mois M2 29 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 21 | 21
T T
< North BIO T T T T T |BO| T T T T T
Z MOR | BIO| BIO| BIO | BIO| BIO |[MOR| BIO| BIO| BIO| BIO| BIO
= GEN GEN
% T T
< South BIG T T T T T |BO| T T T T T
= MOR | BIO| BIO| BIO | BIO| BIO [MOR| BIO| BIO| BIO| BIO| BIO
GEN GEN
T T
Saint BIC T T T T T |BO| T T T T T
w Louis | MOR | BIO| BIO| BIO | BIO | BIO |MOR| BIO| BIO| BIO| BIO| BIO
g GEN GEN
< T T
g Saloum BIO T T T T T |BIOG| T T T T T
0 MOR | BIO| BIO| BIO | BIO| BIO [MOR| BIO| BIO| BIO| BIO| BIO
'-g GEN GEN
| T T
P ampie | B | T | T | T | T | T|BO| T T T T|T
MOR | BIO| BIO| BIO | BIO| BIO |[MOR| BIO| BIO| BIO| BIO| BIO
GEN GEN
<2 T T
) BIO T T T T T BIO T T T T T
=) Cacheu MOR MOR
8 = BIO | BIO| BIO | BIO | BIO BIO| BIO| BIO| BIO| BIO
GEN GEN

11
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GUINEABISSAW GUINEA

Pagrus caeruleostictus

Zone/ | Jan |_, Mar | Avr | Mai | Juin | Juill | Aolt | Sep | Oct | Nov | Déc | Jan
PAYS | Mois | 20 |7°¥2° 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 21
_ L U s s o e o
<< D | Bissau BIG BIG | BIG
L5 MOR | BIO | BIO| BIO | BIO |vor|mor| BIO| BIO| BIO| BIO| BIO
> 2 I TT T s el T T T T
O Cacine | BIO | BIO BIO | BIO
MOR | MOR | BIO | BIO| BIO| BIO |vor|mMoRr| BIO| BIO| BIO| BIO| BIO
Kamsar | T T T T T T T T T T T T T
= ou BIO | BIO BIO | BIO
= | Katchek |[MOR|MOR | BIO | BIO| BIO | BIO |vor|MoOR| BIO| BIO| BIO| BIO| BIO
= T T7Tiryr|t|Tt | | T 1|1 |T|71T]|T
Conakry| BIG | BIG BIG | BIG
MOR | MOR | BIO | BIO| BIO| BIO |wor|MoOR| BIO| BIO| BIO| BIO| BIO
Pseudotolithus elongatus
PAYS Zone/ Dec| Jan | Feb | Mar | Avr | Mai | Juin | Juill | Aolt | Sept | Oct | Nov
Mois 19 | 20 [ 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
T T
T| T | T T | T | T | T T T
<< 2| Cacheu BIG BIG
W g BIO| BIO| BIO|\or| BIO| BIO| BIO| BIO| BIO | BIO | BIO| yoR
2 g Tl T | Tt T T T T T T
O Cacine BIO BIO
BIO| BIO| BIO|\or| BIO| BIO | BIO| BIO| BIO | BIO | BIO| yoR
< |Kamsaou| T [ T | T B|To T T | T|T| T T B|To
L
= Katchek | BIO | BIO | BIO |y or| BIO| BIO| BIO| BIO| BIO | BIO | BIO| yoR
) T T
o Conakry T T T BIO T T T T T T BIG
BIO| BIO| BIO|\or| BIO| BIO | BIO| BIO| BIO | BIO | BIO| yoR

12
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[ k¢9 5 QIGHANA w9
Pagellus bellotii

| Mar | Apr [ May | Jun | Jul | Aug | Sep| Oct | Nov | Dec | Jan | Feb
PAYS | Zone/Mois| >q9 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 21 | 21
© T T
- T T Tl T | T T|T T T | T
0 Abidjan BIO BIO
_ BIO | BIO | ol BIO | BIO | BIO | BIO | BIO | /| BIO | BIO | BIO
o T T
T | T Tl T | T T|T T T | T
=3 San Pedro BIG BIO
_ BIO | BIO | \ool BIO | BIO | BIO | BIO | BIO | o1l BIO | BIO | BIO
Tt Tttt N T T
< Tema BIC BIO
g BIO | BIO | <ol BIO | BIO | BIO | BIO | BIO |~/ BIO | BIO | BIO
5 ot Tttt M T T
Takoradi BIG BIG
BIO | BIO | <0l BIO | BIO | BIO | BIO | BIO | o~/ BIO | BIO | BIO

Pseudotolithus senegalensis

| Mar | Apr [ May | Jun | Jul | Aug | Sep| Oct | Nov | Dec | Jan | Feb
PAYS|Zone/ Mois| 50 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 21 | 21
(] T T
- T T T T T T T T T T
Lt Abidjan BIG BIG
. BIO MOR BIO | BIO | BIO | BIO | BIO MOR BIO | BIO | BIO | BIO
© T T
T T T T T T T T T T
= San Pedro BIG BIG
— BIO MOR BIO | BIO | BIO | BIO | BIO MOR BIO | BIO | BIO | BIO
T U T T T T T U T T T T
< Tema BIG BIG
E BIO MOR BIO | BIO | BIO | BIO | BIO MOR BIO | BIO | BIO | BIO
5 T U T T T T T U T T T T
Takoradi BIG BIG
BIO MOR BIO | BIO | BIO | BIO | BIO MOR BIO | BIO | BIO | BIO

13
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C2. BIOLOGICAL SAMPLINETHOD

- IN SURVEYSHE 6 TAREY SPECIES

-  LANDING SAMPLING${E TWO SELECTED SPECIES 2 SPECIES PER ZONE, MONTHLY
BASIS

Objectives
Obtain information on:

- Reproduction:

0 Sexratio
Gonadosomatic index (G8) month
Proportion of maturity stagéy month

Spawningperiod

©O O O o

Spawningarea

0 Maturity ogive and_ength at first maturity @g)
- Weight

0 Length weightrelationship

o Condition factor
For all, analysis of:

o0 Sexual variability

0 Geographicavariability

0 Bathymetric variability (iflepth information available..g§. from surveys or
observers)

Parameters/samples to collect:

. Pictures of the individualBIANNUAL
. External parasites (in body surface)
. Length(TL or Cdt depending on the specigénm)
. Fresh (total) weigh(g)

. Sex

. Maturity

. Gonad weightg)

. Internal parasites

. Gutted (evscerated) weigh{g)
External parasites (in gills)

. Sample for geneticlBIANNUA)L

. Collection and storage of otoliths

© 0 N O~ WDN P

e
N P O

14
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Methodology

1) Collect samples from one or more sources that can be complementamyveys
observers, factories, purchages every species each sampling place, covering all the
complete length range of catches. This should follow a stratified sampling scleeme:
specified number of individuals by the length class specified for each speéiagenl,
as a minimum.

2) Bring samples to the labatory. A sampling place should l@propriatelyprepared in
the laboratory. This place must have electricity, water and good hygienic conditions. The
worktable should be prepared with:

- Sampling materialnjeasuring board®r callipers scales, dynamomets, dissection
material, baskets, fish trays, etc.). See Andewith list of sampling material.

- The forms to be filled, depending on the species to be sampled (fish / shrimp).

- Plasticized maturation key of the species.

‘al
Photo: Preparing a biological sphimg. Bernal Vilela, FAO

3) Organize the samples, preparing the number of individuals needed by length class
(Annexl), andaligningthem one after the other.

Photo: Organizing individuals Bf notialisoy length class=va Garcitsarch. IEO

15
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4) Prepare tle forms, filling the headings with main fields: sample origin, with the most
detail possible (port, fishing area, surviegwl number), date, species name (scientific
name and FAO code), sample weight, &ee Annex.9

5)

It is important that the forms beilfed with pencil, since the ink of the pens can be run or

erased with water. It is important to write clearly.

Takebiological parametersof each individualideally in the same order they are in the
form: length, fresh (total) weight, sex, maturity stagegonad weight andgutted
(evisceratedlweight. See Annex for procedures and AnneXfor maturity stages.

Ideally, the sampling should be carried out in teams of 2 people: one psesuping
and the otherwritingdown. In the case obn-board observes, who have to work alone,
the use of recorders is recommended.

FISH:

Length:the corresponding total length (TL) measurement is taken with a measuring
board or a measuring tape and the exact measurement is given in mm. SeeZAnnex

Fresh(total) weight: the entire individual is weighed with the precision balance or
with a hanging scale and the exact measurement is given in grams (with a decimal, in
small species).

Sex:the animal is dissected, all the organs are removed to expose the gonad and
determine ifthe specimen is malécode 1)or female(code 2) If the gonad is very
smallor it is damaged and seannot be determined with the naked eye, it should be
stated asundetermined(code 3).

Maturity: once the visceral cavity was opened and gonads exposedséx
determination, the assignment of the maturitstages is carried out through the
macroscopi®bservation othe gonadakharacteristics that can be observed with the
naked eye\(isy. The degree of maturation will be determined, following the créeri
of the 5 stagedkey in Annex3.

Gonad weight: Gonad (ovaities or testicles) will be removed and weighted on a
precision scale. The weight should be recorded in grams and with a minimum of 1
decimal.

Gutted (eviscerated weight: after completely removingthe organs from the
specimen, itsveight (gutted) is taken using the same insiment as with thetotal
(live) weight (hanging scaler precision scale).

For large individuals d&. aeneushat must be sampled at the landing / sale location,
without damagng it for sale, we recommend removing the viscera and putting them
in a bag. Tis must be weighed with a dynamometer. Tgetted weight would be the
total weight minus the weight of the viscera.

Any observations that are considered relevant in the "obagons" field are noted.

16



SHRIMP:
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- Length:the carapace(cephalotora) length Carl) is measured witltalliperand the
exact measurement is given in mm and with a decimal.

- Fresh(total) weight: the entire individual is weidkd in the balance and the esta
measurement is given in grams and with a decimal.

- Sex:the sex of the animal is determined by its external characteristics (males:

presence of petasma; fematembsence of petasma). See Annex 2.

- Maturity: the assignment of the maturity stages is carriedt through the
observation of external characteristics with the naked eysy, following a key of 4
stages for females and of 2 stages for males (see ABnex

Forfemales we should record

o Maturity: by observing the gonad, using thestages matuty key.
o |If it is fertilized, that is, if the spermatophore is observed on theyitiem
"Yes" or No" should benoted.
Formales we should record:

0 Ifthe petasmais joined ormd & NR& (i S

GesSact

o If sperm mass is observed in the coxas of the 5th gigoleopods or thoracic

I LILISY RI 3Sa
- Any observations that are considered relevant are noted in the "observations" field

(e.g.: molting individuals).

O6NAGS

GeSa¢ 2N ay2é0d

Table6.- Summary table of biological sampling.

PARAMETER‘ MEASURE OBSERVAONS
- Total length (LT) for fish| Measuringequipment
(mm). - Measuring board for fish
LENGTH |- Carapacelength (Carl) for | . Measuring tape fotargefish.
shrl_mps (mm, - with one | _ Callipers, for shrimps.
decima).
FRESKTOTAL) In grams, with one decimal | Weight of the whole individual.
weighted with precision scale. i i i
WEIGHT g p With hanging scale orelectronic
scale
1. Male Sexd by internal characters (fish)
SEX 2: Female external  characters  (shrimps
3: Indeterminate (Annex2).
For males and femaley Always bring maturity keys of targs
MATURITY following the established keys.| species (Anneg).
GONAD In grams with 1 decimal| With precision scale.
WEIGHT | minimum.
In grams, with one decimal | Weight of the empty individual
(EV(IBSU(.-‘,I-I;IEETE weighted with precision scale. | without internal organs.
WEIGHT With hanging scale or electron

scale

17
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6)

7

8)

9)

It isrecommendedo alignthe sampledspecimens in trays, following the order in which
they are sampled. If possible, the number of individual (same as tedica the form)
should be indicated witl label This is useful, in cas@ydataneed to be checked

External and internal prasitesshould besearched, extracted and storage as explained
in Annex 6.

Oncethat a number of individuals have been sanplét should be checked thahe
minimum of 10 individualper length class established in Annkkave been sampled.
Otherwise, individuals with the missing lengths should be searched and sarttpiealy
happen that all length classes cannot be complatedne single sampling in one month.
If this is the case, two steps must be followed:

a. Complete the total number required with individuals of the closer length class
(e.g. if there are only 9 individuals the length class 121 of PSE, complete the
length class 225 with 11 individuals).

b. Try to havea completecoverageof all the length classen a quarterly basis: 30
individuals by length class. The classes that could not be sampled in one single
month should be sampled in the quarter.

Last samphg stage is the collection and storage of otoliths, following procedures
explained in Annes.

Forms review: the forms should be well reviewed beféireshingthe sampling. If an
error is detected, it can be checked, having the individuals located irrdélys, in the
order that corresponds to their number in the form. The field of the header "sample
weight" (in grams), which is obtained as the sum of the weights of all individuals, should
be noted.

10)Cleaning: everything must be cleaned and collected, &l ag theinstruments cleaned

thoroughly:.

18
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D- COLLETION OF TISSUE FOR GENETIC ANALYSIS
EVERY 6 MONTHS, AS INDICATED IN TABLE 1.

The fequency of colletion of tissues for genetic analysis for bapecies, zone and country
is indicated inrables 5

A sampleof tissue from50 individuak sampled forbiology and morphometryshould be
collectedevery 6 monthsfollowing this procedure:

1.- Preparation of the material before sampling

Operator hasto wear cleaned gloves.

Before sampling, prepare 2 mL tubes with screw cgp (vials) with at least 1 mL of non
denatured Bhanol 96% Each vial must be labelled with Sample ID according to the
labelling code reported in Annex4. Label the vials twice with pens containing water-
residant ink, write the same code on the cap and on the sideof the val. Cower the label on
the side of the vial with Scotch tape to prevent label erasing dueto probable ethanol
escapes. In addition, include a waterproof paper inside the tube with the code written
with pencil (as ethanol may dissolvethe ink outsidethe vil).

2.- Sanpling procedure
IMPORTANT Samples can betaken from freshor frozen speamens.
Samples cannot be obtained from specimens that have been exposedixed in formalin.

1) Cut with  surgicd
instruments a 1 cm®
muscle sample from
ead individual in the
red region indicated in
Figure 3. Note that
larger pieces are not FISH
needed and can result
in bad DNA quality due
to low ethanol/tissue
ratio.

Tissue  should be

removed from only the

right side of the SHRIMF
fish/shrimp. Do not

damage the left side of

the fish as this is the Figure 3- Location of muscle samples for genetic in fis
side used for (top) and shrimp (bottom).
morphometry.
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2) Put the tissue dlip into the ID- ‘:-_\4/'
labelled vial with ethanol 96% Hill
the tube with ethanol. Ensue the
tissue volumeis no more than 30% of Ethanol_ — =
the liquid volume and tightly closethe N

cap (Hgure 4).

Figure 4.- BExample showing ratio of
tissue/ethanol and sample size.

|

3) Ckan sugical instruments for each sampled animal with water and commerdal
ethanol and dry it with anew scrip paper each time.

4)  Stae the vial containing the tissue at -20°C;if it is not possibé, make sure that
temperature does notexceed 4°C.

5) 4-5 days after sampling, carefully remove the ethanol from the microtube and
replace it by new ethanol.

6) Sampleshouldbe sentfor their analysis tdEO (Vigo)montse.perez@ieo.es

3.- Codificaton of samplesandinformationto compile

All tubes must becoded twice (sideand cgp) using the same code as usd for files of photos.

The codes of thendividuals sampled for genetics, as stated in Anneshduld be added tg

the forms of biological samplings.

Equipment
R
S\ N\ a |
Scissors \~ Scalpel Forceps Vials Tags Plastic bags Ethanol

(Source: FAO, 26).

Make sure that the equipment (scissors, forceps, scalpels, etc.) be sterilized; do not
tissue with bare hands so as not to contaminate it.

handle
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E COLLETION OF PICTURES FOR MORPHOMETRY

EVERY 6 MONTHSS INDICATED IN TABIEE=
Objective:

Use morphometric techniques for stock identification. The historical development of
stock identification methods has paralleled the advancetmesf morphometric
techniques. Miltivariate methods can be applied to quéwg variation in growth and form
among stocks More recent advances have been facilitated by image processing
technigues, more comprehensive and precise data collection, more efficient
guantification of shape, and new analytical to@&adrin, 2000).

Spdial variabilty, sexualand/or bathymetric variability (ifdepth information available
and /or sntogenyvariability (e.g.. by length ranges).

Generalities:

Analysis of morphometry will be carried out by IEO using Truss Network methods (see Annex
7). This methodology is based¢he analysis of a number of measures taken form pictures
of each individual of the target species.

Frequency ofpictures collection for morphometryor each species, zone and country is
indicated in Tablg5.

Pictures from B individuals should be taken for morphometyery 6 monthsideally, they

will be taken during one month covering during the peak of spawning (Murta et al., 2008)
and 6 month later, following the sampling scheme of Tablelheindividualsshould be the
same samfed for biology and genetics, arpicturesfiles should be named with thesame
codes used fogenetics andiology(Annex 3.

The glected samples shouleepresentthe widestlength rangeof the catch lengthgAnnex
1) and this should be as mucommon as possiblamongthe neighbourcountries targeting
the same speciesése of study

Summary procedure for photographing specimens for morphometry:

1. Place the fish straight on aniform background with all the fins visible and thg
pectoralfin extended backwards.

2. Find thebest position of the fishto avoid shadows and reflections that can make
difficult to find the landmarks.

Use the pingo make althe landmarks visible

Check that no pin prevents the location of the landmarks.

Placethe measuing tape/ruler on the top of the background.

Placethe 3 cm scalenext to the pectoral fin.

Placethe codelabel (sample ID)

Take thepicture, using the grid option in order talignthe individual in the photo.

Checkthe following before taking the pho: entire fishframed; no reflections or
shadows well focusedpossible to read the numbers on the tapder and on the
code label

10.Name the picture filewith the code of the photographed individug@ample ID).

1%

© o N O AW
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Procedure:

1)

2)

3)

4)

Thefresh specimengalwaysbefore beinggutted) have to belocated on plain coloured

or an artificial backgroundO2 y i NI} & G Ay 3 { K S onaal3br@ade Yndgfe &
needles and pins can be nailebthe specimershould be positionedver the right side
and photographed in left horantal lateral position.

A plastic rule¥rmeasuring tapemust be positioned on the upper part of the background,
together with other smallemeasuring scal¢3 cm)alongside the body of the specimen,
as indicated in Figurg. Label the codgsample IDpf the individual on a small label and
put it on the corner to let the code appearing in the photo. The sequence of digital
images (the file) must be codified the same way (see exanpleigures).

Fishshould bepositionedas follows:

In a straight lineon its right side an imaginary lindrom the tip of the snout to the
centre of the caudal fin(often parallel to the lateral line) is the most obvious axis that
can be used. Tachievestraightalignment, a ruler can be placed along the longitudinal
axis ofthe fish.

Themouth should beslightly open (but never completely open)inning the tip of the
lower lip, to better see the snout tipOpercle should be fully closed aifidlared, can be
held down with a dissecting needle. Failure to sectire jaws andopercles in the
standardposition will result in changes to trehape of the head.

Paired fins should be folded against the body, and theaired fins(e.g., dorsaland
ventral) should bédully erectedand spreadand can be fixeth this position by usippins
(seeFigureb). In the case ofish withtwo dorsal fins; distance betweethem must be
visiblein the image.

The shapeof the body should béully visiblein a way that he landmarks could be easily
located and marked in the image processing stebe later carried out in the lab by IEO
(see Annex 7). These are

Fish &ndmarks:

Anterior tip of snouton the upper jaw

Posterior tip of the upper jaw

Anterior insertion ofl* dorsal fin

Posterior insertion of* dorsal fin

Anterior insertion of ¥ dorsal fin

Posterior insertion of % dorsal fin

Insertion of 1st dorsal caudal ray

Insertion of 1st ventral caudal ray

. Posterior insertion of anal fin

10. Anterior insertion of anal fin

11. Anterior insertion of pelvic fin

12.Dorsal insertion pectoral fin (to beonfirmed)

13. Origin of soft dorsal fiin species with one dorsal fin, to be confirmed)

© o N A ODNR
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A total of 7 landmarksare used for the targetish species with 1 dorsal fin (Beneus, P.
caeruleostictusaand P. bellottii) and 8landmarksfor the targetfish species with 2 dorsal
fins (P. elongatusandP. senegalengisl8-19 landmarks are used f&. notialis

5) Take a picture usinga digital camera positioned in a horizontal tripod camerfa
possible.

- Appropriate lighting should be use#or that, weshould searctan area withgood
lighting, both natural and artificial.

- The use of the flash will depend on the natural light conditio8smetimes is
convenient even with adequate lighting. In caseaaf doubt, we recommended to
take a photo without flash and anothevith flash. In this waywe couldverify that
shadows or reflectiongare avoided, as they that could make difficult to locate the
landmarks and therefore, make right measurements

- The specimen should be conveniently oriented in relation to the lightcsotgavoid
shadows and reflectiondn case of taking picturesith natural light, direct exposure
to sunlight should be avoided.

- In order to keep the individual well aligned within the picture, we recommend

I OGAGFGAY 3 GKS T dzybeterfranging af Thldnagé. Far K betier | £ £ 2 ¢

framing, it is also very convenient to choose a panoraype option (16:9 or 19:9).
Squaretype options (3:3 pl1:1) should be avoided.

- Movementswhile taking the pictureshould beavoided in order to obtain cleaand
focused photographsThus the camera must be held firmly with both hands and
with the elbows attached to the body. If ¢hcamera has a stabilizer (Ol§)should
always be used.

6)2NAGS a,¢ o,Sav Ay (KS O2NNBalsmplRdfof@ O2f dz

(Annex 9}o indicate that the picture of that individual has been taken for morphometry.
7) To send the pictures:

7.a)Chssic procedure:

1 As images are translated from the camera to the computer and among software
programs, a series of comm®ons and decompressions occurs. awid the
degradation othe image quality, the image raw file format (RAW) or TIessrable
because no image compression occurs and the full spectrum of brighlenes is
recorded by the camerdf pictures aretaken with mobile phones, file formatsed
will be JEBG. The mnimum resolutionof the camerashould be5 MP (images of 5
million pixels, with a resolution @60x 1920.

1 Name theimage filewith the ID-code (as stated in Annex 4)f the photographed
individual.

1 One picture(maximum two), should be chosen Igpecimen thosewith the greatest
quality. These [tures should be sent to IEOeva.garcia@ieo.¢s where
morphometry analysis wilbe performed with an imagesoftware (as OTOLAB or
ImageJd), following the methods explained in AnfeXSome essays of the pictures
will be made during the first sampling months, to ensure their quality in the
correspondent sampling months.
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7-b) Procedure with the Adroid application for enteringdata:

If you enter your information in parallel on the electronic form (via the Android ODK
collect application)the photo taken with the mobile or tablet is directly integrated into
the form, for each individual:

E] Données Biologiques Photos et Morphométrie / Individual.. [/ %,

Ajouter une observation pour I'espece 'PSE' ligne 'T'

Prendre une photo
Choisir une Image

* Combien de parasites extérieurs ?

Renaming photos is then unnecessary because each photo is associated with the
individual described. When you take the photo, you can cheskuality, acceptit or

not, and ke another one. In the enanly a photo will be kept and transmitted so be
sure to take the best.

REESSAYER

If you usea digital camerato take the picture, youshould renamethe picturefile. In this
case, when enteringdata in the form Android you should click on "Choose an image"
rather than "Take a Photo". Then seiethe photo (a single photothosen for the
individual.
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QL TR T T
w

- -

7 _VkC 2%/ (2012 01 . 3cm

Figure 5: Pictures for morphometry Penaeus notiali§A) and Epinephelus aeney8).José
Gonzalez JiménelEO.
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~ CKL_NKC_28/08/2019_8 i

E

Figure 5 (cont.)- Picturesfor morphometry: Pagrus caeruleostias (Q, Pseudotolithus
senegallugD) {alidfor P. typus et P. senegalensasid Pagellus bellotti(E). C: CROD and
E José Gonzalez Jiménez..IEO
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Equipment

St SOP_NOA_
%, % 27/09/2019

% 15

Digital camera Ruler Tags Board
Source: FAO, 2016.

* i

‘\:_l' - 3 3cm
) "

L 4
s
7 si "\'ﬁ* «_ ¢  3cmscale

Pins

*Use pinswith small pinheads$o avoid covering the landmaskvith them.
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F ORDER STEPS FOLLOWNIMONTHLY AND SIX
MONTHLY SAMPLINGS

MONTHLY SAMPLINGS:
Day %2
For each individual:

1. External parasitesr( body surface) (Ext PAR) LY RAOI S dabé
but no staed, for any reason

2. Length(TLor Carl.

3. Fresh(total) weight(TW)

4. Sex

5. Maturity (Mat)

6. Gonadweight(GW)

7

8

9.

1

. Internal parasites (int PAR)

. Gutted (eviscerated weight (Eviscer. W)
External parasitesr( gillsy (Ext PAR gills)

0.Collection and storage of otolithgOTO)

6y20 A

*Always ensuring they are labelled with teame andcorrectcodes(Annex4).

LYRAOFGS abé oy20 AT GKS@& I NB LIN]

U»

SIXMONTHLY SAMPLINGS
Day *2:

13.Actures ofthe individualg, previously labelled in the order toe sampled (codes of

Annex4) (Photo)
14.External parasitesr(body surface) (Ext PAR)
15.Length(TL or CarlL)
16. Fresh(total) weight (TW)
17.Sex
18. Maturity (Mat)
19. Gonadweight (GW)
20.Internal parasites (Int PAR)
21.Gutted (eviscerated weight (Eviscer.W)
22.External parases (in gillsy (Ext PAR gills)
23.Sample for geneti¢$GEN)
24.Collection and storage of otolithgOTO)

* Always ensuring they are labelled with the same and correct codes (Anex

LYRAOFGS 4bé o6y20 AT (KS& FNB y

Day 45:

- Caefully remove the ethanol from the microtubes with the genetic sampleand
replace them with new ethanol.
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ANNEX 1

LENGTHLASSHSOR
BIOLOGICARAMPLIN@®F
THETARGET SPECIES







