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A- GENERALITIES 

A.1.- SPECIES AND SAMPLING AREA 

 

Table 1.- Species by sampling place and country. 

COUNTRY SPECIES SAMPLING PLACE 

MAURITANIA 
Penaeus notialis 
Epinephelus aeneus 

Nouadhibou 

Nouakchott 

SENEGAL-GAMBIE 

Penaeus notialis 

Saint Louis (Senegal River)- Port de Dakar 

Saloum -Casamance  

Banjul (Gambie) 

Epinephelus aeneus 

Kayar 

Saloum ςCasamance 

Banjul (Gambie) 

GUINEA-BISSAU 

Penaeus notialis Cacheu 

Pagrus caeruleostictus 
Bissau 

Cacine 

Pseudotolithus elongatus 
Cacheu 

Cacine 

GUINEA 
Pagrus caeruleostictus 
Pseudotolithus elongatus 

Kamsar, Katchek 

Conakry 

Ck¢9 5ΩL±hLw9 
Pagellus bellottii  

Pseudotolithus senegalensis 

Abidjan 

San Pedro 

GHANA 
Pagellus bellottii  

Pseudotolithus senegalensis 

Tema 

Takoradi 

 

 

A.2.- TYPES OF SAMPLING : LENGTH FREQUENCIES AND BIOLOGICAL SAMPLING 

 
Two types of sampling are carried out to obtain biological information of the target species: length 
frequency sampling and biological sampling. The two types of sampling are presented in Figure 1 and 
the main differences between both are explained in Table 2. 
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Figure 1.- Types of sampling (length and biological sampling). 

 
Table 2.- Main differences between length frequency sampling and biological sampling.  

SAMPLING LENGTH FREQUENCY  BIOLOGICAL 

Fishing activity 
dependent/independent:  

Dependent.  
It is usually made together with 
landings sampling, completing it.  

Independent.  

Sampling place:  Artisanal fleet:  
Á       Landing place. 

Industrial fleet: 
Á In the port (landings). 
Á On-board (observers).  

Artisanal fleet:  
Á  In the laboratory. 

Industrial fleet: 
Á In the laboratory. 
Á  On-board (observers). 

Type of sampling  
(see Figure 1):   

Random sampling.   Stratified sampling (by length 
class). 

Minimum number of 
individuals:    

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

The minimum established for each 
species. 
All catch sizes of a species should 
be equally represented in the 
sample. 

Frequency:   Monthly or biweekly.  Monthly. 

Form to use :  Length distribution. Biological sampling. 

Species and zones:   - The 2-3 species chosen by country.  
- The two sampling places established for each country.  

A.3.- COMPUTERIZING THE INFORMATION FROM DATA COLLECTION  

The computerization of biological information from data collection must be carried out in 2 steps: 

- Filling paper forms with pencil. 
- Banking through the Android application Odk Collect (see Annex 10).  

For morphometry, we recommend to take the photos at the same time as you enter the data on the 
ODK interface. Indeed, this app allows integrating photos, which will be associated with the 
individual data described in the form. 

Random
(length)

Stratified
(biological)
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B- LENGTH-FREQUENCY SAMPLING 
 

- LANDING SAMPLINGS: 2 SPECIES PER ZONE, MONTHLY BASIS  

- THIS IS INDEPENDENT OF THE BIOLOGICAL SAMPLING 

- ONLY FOR THOSE COUNTRIES THAT HAVE NOT LENGTH SAMPLINGS ALREADY 
IMPLEMENTED (SEE TABLE 3)  

Objectives:  

- Growth studies :  

¶ Length Frequency Analysis (LFA) 

¶ Growth parameters (Von Bertalanffy growth parameters from LFA)   

¶ Sexual variability 

¶ Geographical variability  

¶ Bathymetric variability (if depth information available. E.g.: from research surveys or 
on-board observers)  

 

Methodology: measure a minimum of 50 individuals (fish) and 100 individuals (shrimps) in 
the landings place each month (minimal), following the methodology 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 taken randomly and should be 
representative of the landings sizes.  

IMPORTANT: ¢ƘŜǎŜ άƭŜƴƎǘƘ ǎŀƳǇƭŜǎέ (not bought) ǎƘƻǳƭŘ ōŜ ŘƛŦŦŜǊŜƴǘ ǘƘŀƴ ǘƘŜ άōƛƻƭƻƎƛŎŀƭ 
ǎŀƳǇƭŜǎέ όōƻǳƎƘǘ ŦƻǊ ǘƘŜ ŀƴŀƭȅǎƛǎ ƛƴ ǘƘŜ ƭŀōƻǊŀǘƻǊȅύΦ  

 

FISH:  

- With measuring boards (fish) or measuring tapes (large individuals).  

- Minimum: 50 individuals. 

- Measure: Total Length (TL). 

- Measurements should be taken to the lower unit (lower cm or ½ cm): 

Measure to the lower cm: reading 12.7 cm record 12 cm 
Measure to the lower ½ cm: reading 12.7 cm record 12.5 cm 
 

SHRIMPS:  

- With calipers.  

- Minimum: 100 individuals.  

- Measure: Cephalotorax length or Carapace length (CarL). 

- Measure should be taken to the lower unit (½ mm): e.g. 1: reading 22.3 mm record 
22.0 mm; e.g. 2: reading 22.7 mm record 22.5 mm.



 

Table 3.- Length samples to be taken on landings (minimal: on a monthly basis).  

COUNTRY MAURITANIA SENEGAL GUINEA-BISSAU GUINEA /k¢9 5ΩL±hLw9 GHANA 

SPECIES 
P. not 
(SOP) 

E. aen 
(GPW) 

P. not 
(SOP) 

E. aen 
(GPW) 

P. not 
(SOP) 

P. cae 
(BSC) 

P. elo  
(PSE) 

P. cae 
(BSC) 

P. elo 
(PSE) 

P. bell 
(PAR) 

P. sen 
(PSS) 

P. bell 
(PAR) 

P. sen 
(PSS) 

LENGTH 
Sampling 

IMPLEMENT IMPLEMENT CONTINUE CONTINUE IMPLEMENT CONTINUE 

CONTINUE in 
Abidjan  

IMPLEMENT  en 
San Pedro 

IMPLEMENT 

SAMPLING 
PLACES 

- Nouadhibou 

- Nouakchott 

- St. Louis 

-Casamance 

- St. Louis 

- Kayar 

- Mbour 

- Joal 

Cacheu 
- Bissau 

- Cacine 

 

- Cacheu 

- Cacine 

 

From 2017 

In 10 landing 
places. 

- tƻǊǘ ŘΩ!ōƛŘƧŀƴ 

(weekly) 

-San Pedro (min. 
monthly) 

- Tema 

- Takoradi 
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C- BIOLOGICAL SAMPLING 

C.1. SAMPLE SOURCES  

The different sources for obtaining the monthly biological samples mainly are: 

1. Option 1: Research surveys/Observers on-board fishing vessels. 

2. Option 2: Samples in the landing site or at fish market. 

If the country has the option of having surveys and/or observers on board fishing vessels, 
the Option 1 is recommended, as it is cheaper, with the advantage that samples obtained 
are geo-referenced. But if all the length classes required by species and area are not 
obtained by the option 1, it is important to buy the samples corresponding to those lacking 
lengths for completing the whole landed length range in all areas (Option 2) (see Figure 2). 

Countries without surveys and/or observers on board should follow Option 2 (purchasing 
samples). 

 

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

 

For large individuals of E. aeneus, which are very expensive, other solutions should be 
searched if the funds are limited to buy them (Option 2). In this case, we recommend 
sampling the individuals at the landing/sale place, without damaging them for their sale. 
Some sampling recommendations are made for this in this protocol. 

 

 

 

 

 

ωCheaper

ωGeo-referenced

Option 1: Samples from 
surveys and/on 

programs of on-board 
observers

ωTo complete lengths 
not found in Option 1

Option 2: Samples from 
landing places or fish 

markets

ALL MONTHS: 
Sampling of all 
length classes 
and in the 2 

selected sampling 
places by 
country. 
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C.1. 1.  Sampling in surveys and/or observations on-board fishing vessels 

Table 4 shows the research fishing surveys and/or on-board observer programs planned for 
2019 and 2020, which can be used to obtain samples of the target species. 

 

Table 4.- Surveys and programs of on-board observers in 2019 and 2020.   

SURVEYS (2019-2020) 

COUNTRY 2019 (month) 2020 (month) 

MAURITANIA September April and September 

SENEGAL _ ? 

GUINEA-BISSAU November-December November-December 

GUINEA _ September? 

REGIONAL (F. NANSEN) Ghana 

/ƾǘŜ ŘΩLǾƻƛǊŜ 

Guinea 

Guinea-Bissau 

Mauritania? 

Senegal? 

OBSERVERS 

COUNTRY Fleet Year 

MAURITANIA 

 

Spanish shrimpers (IEO) 2019 

Fish trawlers (IMROP) 2019-2020  

SENEGAL Shrimper and Fish trawlers  2019-2020  

GUINEA-BISSAU  
Spanish shrimpers (IEO) 2020 

Foreign industrial  (PRAO)  2020  

GUINEA _  _  

/k¢9 5ΩL±hLw9  ?  ?  

GHANA Coastal trawlers (monthly)  2019-2020  

 

Use these surveys and/or observer embarks to carry out samplings of the 6 SPECIES, if 
caught, always with geo-referenced information, at least for:  

- Biological parameters (BIO) 
- Genetics (GEN) 
- Pictures for morphometry (MOR) 
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 C.1.2. Samples at the landing place or at the fish market: 

An initial calendar for biological sampling at the landing place or at the fish market was 
established in GT1-DEMERSTEM (Nouakchott, August 2019), with the aim of sampling a 
complete annual cycle, from September 2019 to August 2020. 

However, in GT2-DEMERSTEM (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 or possible errors. Due to several problems, the sampling schedule was 
restructured in certain case studies in order to have complete biological information over a 
complete annual cycle.  

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

 

- Biological sampling - Monthly 

- Morphometry & genetics ς Biannual 

 

Tables 5 show the schedules for the biological sampling (BIO) and for the collection of 
pictures for morphometry (MOR) and samples for genetics (GEN), by case of study, species 
and country. 
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Tables 5.-  Calendars for length-frequency sampling (T), biological sampling (BIO) and 
collection of pictures for morphometry (MOR) and samples for genetics (GEN), by case of 
study, species and country. 
 

MAURITANIA ς SENEGAL-GAMBIA 

Epinephelus aeneus 

 

Penaeus notialis 

 

 

PAYS Zone/ Mois
Fév
20

Mar 
20

Avr
20

Mai 
20

Juin
20

Juill
20

Août
20

Sep 
20

Oct  
20

Nov 
20

Déc
20

Jan 
21

M
A

U
R

IT
A

N
IE Noauadhibou

T
BIO-

MOR-
GEN

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-

MOR-
GEN

T
BIO-

MOR-
GEN

T
BIO

T
BIO

Nouakchott
T

BIO-
MOR-
GEN

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-

MOR-
GEN

T
BIO-

MOR-
GEN

T
BIO

T
BIO

S
E

N
E

G
A

L-G
A

M
B

IE

Kayar

T
BIO-

MOR-
GEN

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-

MOR-
GEN

T
BIO-

MOR-
GEN

T
BIO

T
BIO

Saloum-
Casamance

T
BIO-

MOR-
GEN

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-

MOR-
GEN

T
BIO-

MOR-
GEN

T
BIO

T
BIO

Gambie

T
BIO-

MOR-
GEN

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-

MOR-
GEN

T
BIO-

MOR-
GEN

T
BIO

T
BIO

PAYS
Zone/ 
Mois

Mar 20
Avr
20

Mai 
20

Juin
20

Juill
20

Août
20

Sep 
20

Oct  
20

Nov 
20

Déc
20

Jan 
21

Fév
21

M
A

U
R

IT
A

N
IA

North

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

South

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

S
E

N
E

G
A

L-G
A

M
B

IE

Saint 
Louis

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

Saloum

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

Gambie

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-

MOR-
GEN

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

G
U

IN
E

A-

B
IS

S
A

U

Cacheu

T
BIO-

MOR-
GEN

T

BIO

T

BIO

T

BIO

T

BIO

T

BIO

T
BIO-

MOR-
GEN

T

BIO

T

BIO

T

BIO

T

BIO

T

BIO
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GUINEA-BISSAU ς GUINEA 

Pagrus caeruleostictus 

 

Pseudotolithus elongatus  

 

 

  

PAYS
Zone/ 

Mois

Jan  

20
Fév20

Mar 

20

Avr

20

Mai 

20

Juin

20

Juill

20

Août

20

Sep 
20

Oct  
20

Nov 
20

Déc
20

Jan 
21

G
U

IN
E

A-

B
IS

S
A

U Bissau
T

BIO-
MOR-

T

BIO

T

BIO

T

BIO

T

BIO

T
BIO-

MOR-

T
BIO-

MOR-

T

BIO

T

BIO

T

BIO

T

BIO

T

BIO

Cacine
T

BIO-
MOR-

T
BIO-

MOR-

T

BIO

T

BIO

T

BIO

T

BIO

T
BIO-

MOR-

T
BIO-

MOR-

T

BIO

T

BIO

T

BIO

T

BIO

T

BIO

G
U

IN
E

A

Kamsar
ou

Katchek

T
BIO-

MOR-

T
BIO-

MOR-

T

BIO

T

BIO

T

BIO

T

BIO

T
BIO-

MOR-

T
BIO-

MOR-

T

BIO

T

BIO

T

BIO

T

BIO

T

BIO

Conakry
T

BIO-
MOR-

T
BIO-

MOR-

T

BIO

T

BIO

T

BIO

T

BIO

T
BIO-

MOR-

T
BIO-

MOR-

T

BIO

T

BIO

T

BIO

T

BIO

T

BIO

PAYS
Zone/ 

Mois

Dec

19

Jan

20

Feb

20

Mar 

20

Avr

20

Mai 

20

Juin

20

Juill 

20

Août

20

Sept

20

Oct

20

Nov

20

G
U

IN
E

A-

B
IS

S
A

U Cacheu
T

BIO
T

BIO
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

Cacine
T

BIO
T

BIO
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

G
U

IN
E

A Kamsarou
Katchek

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

Conakry
T

BIO
T

BIO
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR
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/k¢9 5ΩL±hLw9 ς GHANA 

Pagellus bellotii 

 
 
 

Pseudotolithus senegalensis 

 

PAYS Zone/ Mois
Mar 
20

Apr 
20

May 
20

Jun 
20

Jul 
20

Aug 
20

Sep
20

Oct 
20

Nov 
20

Dec
20

Jan
21

Feb
21

/
k
¢
9
 
5
Ω
L
±
h
L
w
9
 

Abidjan
T

BIO
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

San Pedro
T

BIO
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

G
H

A
N

A Tema
T

BIO
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

Takoradi
T

BIO
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

PAYS Zone/ Mois
Mar 
20

Apr 
20

May 
20

Jun 
20

Jul 
20

Aug 
20

Sep
20

Oct 
20

Nov 
20

Dec
20

Jan
21

Feb
21

/
k
¢
9
 
5
Ω
L
±
h
L
w
9
 

Abidjan
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

San Pedro
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

G
H

A
N

A Tema
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

Takoradi
T

BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO

T
BIO-
MOR

T
BIO

T
BIO

T
BIO

T
BIO
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C.2. BIOLOGICAL SAMPLING: METHOD 

- IN SURVEYS: THE 6 TARGET SPECIES 

- LANDING SAMPLINGS: THE TWO SELECTED SPECIES 2 SPECIES PER ZONE, MONTHLY 
BASIS 

 

Objectives:  

Obtain information on:  

- Reproduction:  

o Sex-ratio 

o Gonadosomatic index (GSI) by month 

o Proportion of maturity stage by month 

o Spawning  period  

o Spawning area 

o Maturity ogive and Length at first maturity (L50) 

- Weight:  

o Length- weight relationship 

o Condition factor  

For all, analysis of:  

o Sexual variability 

o Geographical variability  

o Bathymetric variability (if depth information available. E.g.: from surveys or 
observers) 

  
Parameters/samples to collect:  

1. Pictures of the individuals (BIANNUAL)  

2. External parasites (in body surface) 

3. Length (TL or CarL, depending on the species) (mm) 

4. Fresh (total) weight (g) 

5. Sex 

6. Maturity 

7. Gonad weight (g) 

8. Internal parasites 

9. Gutted (eviscerated) weight (g) 

10. External parasites (in gills) 

11. Sample for genetics (BIANNUAL) 

12. Collection and storage of otoliths 
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Methodology 

1) Collect samples from one or more sources that can be complementary (surveys, 
observers, factories, purchases) of every species in each sampling place, covering all the 
complete length range of catches. This should follow a stratified sampling scheme: a 
specified number of individuals by the length class specified for each species in Annex 1, 
as a minimum.  

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

- Sampling material (measuring boards or callipers, scales, dynamometers, dissection 
material, baskets, fish trays, etc.). See Annex 8, with list of sampling material. 

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

- Plasticized maturation key of the species. 

 

Photo: Preparing a biological sampling. Bernal Vilela, FAO 

3) Organize the samples, preparing the number of individuals needed by length class 
(Annex 1), and aligning them one after the other.  

 

Photo: Organizing individuals of P. notialis by length class. Eva García Isarch. IEO  
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4) Prepare the forms, filling the headings with main fields: sample origin, with the most 
detail possible (port, fishing area, survey-trawl number), date, species name (scientific 
name and FAO code), sample weight, etc. See Annex 9.  

It is important that the forms be filled with pencil, since the ink of the pens can be run or 
erased with water. It is important to write clearly. 

5) Take biological parameters of each individual, ideally in the same order they are in the 
form: length, fresh (total) weight, sex, maturity stage, gonad weight and gutted 
(eviscerated) weight. See Annex 2 for procedures and Annex 3 for maturity stages.  

Ideally, the sampling should be carried out in teams of 2 people:  one person sampling 
and the other writing down. In the case of on-board observers, 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. See Annex 2. 

- 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 if the specimen is male (code 1) or female (code 2). If the gonad is very 
small or it is damaged and sex cannot be determined with the naked eye, it should be 
stated as undetermined (code 3). 

- Maturity:  once the visceral cavity was opened and gonads exposed for sex 
determination, the assignment of the maturity stages is carried out through the 
macroscopic observation of the gonadal characteristics that can be observed with the 
naked eye (visu). The degree of maturation will be determined, following the criteria 
of the 5 stages-key  in Annex 3. 

- Gonad weight: Gonads (ovaries 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 removing the organs from the 
specimen, its weight (gutted) is taken, using the same instrument as with the total 
(live) weight (hanging scale or precision scale). 

For large individuals of E. aeneus that must be sampled at the landing / sale location, 
without damaging it for sale, we recommend removing the viscera and putting them 
in a bag. This must be weighed with a dynamometer. The gutted weight would be the 
total weight minus the weight of the viscera. 

- Any observations that are considered relevant in the "observations" field are noted. 
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SHRIMP:  

- Length: the carapace (cephalotorax) length (CarL) is measured with calliper and the 
exact measurement is given in mm and with a decimal. 

- Fresh (total) weight: the entire individual is weighted in the balance and the exact 
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; females: absence of petasma). See Annex 2. 

- Maturity: the assignment of the maturity stages is carried out through the 
observation of external characteristics with the naked eye (visu), following a key of 4 
stages for females and of 2 stages for males (see Annex 3).  

For females, we should record: 

o Maturity : by observing the gonad, using the 4-stages maturity key. 
o If it is fertilized, that is, if the spermatophore is observed on the thelycum. 

"Yes" or "No" should be noted. 
For males, we should record: 

o If the petasma is joined or no όǿǊƛǘŜ άȅŜǎέ ƻǊ άƴƻέύΦ 
o If sperm mass is observed in the coxas of the 5th pair of pleopods or thoracic 
ŀǇǇŜƴŘŀƎŜǎ όǿǊƛǘŜ άȅŜǎέ ƻǊ άƴƻέύΦ 

- Any observations that are considered relevant are noted in the "observations" field 
(e.g.: molting individuals).  

 
Table 6.- Summary table of biological sampling. 

PARAMETER MEASURE OBSERVATIONS 

LENGTH 

- Total length (LT) for fish 
(mm). 

- Carapace length (CarL) for 
shrimps (mm, with one 
decimal). 

Measuring equipment:  

- Measuring board for fish  

- Measuring tape for large fish.  

- Callipers, for shrimps.  

FRESH (TOTAL) 
WEIGHT 

In grams, with one decimal if 
weighted with precision scale.  

Weight of the whole individual. 

With hanging scale or electronic 
scale.  

SEX 

1: Male 

2: Female 

3: Indeterminate 

Sexed by internal characters (fish) or 
external characters (shrimps).  
(Annex 2). 

MATURITY 
For males and females, 
following the established keys. 

Always bring maturity keys of target 
species (Annex 3).  

GONAD 
WEIGHT 

In grams, with 1 decimal 
minimum. 

With precision scale.   

GUTTED 
(EVISCERATED) 

WEIGHT 

In grams, with one decimal if 
weighted with precision scale. 

Weight of the empty individual, 
without internal organs. 

With hanging scale or electronic 
scale. 
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It is recommended to align the sampled specimens in trays, following the order in which 
they are sampled. If possible, the number of individual (same as indicated in the form) 
should be indicated with a label. This is useful, in case any data need to be checked. 

6) External and internal parasites should be searched, extracted and storage as explained 
in Annex 6.    

7) Once that a number of individuals have been sampled, it should be checked that the 
minimum of 10 individuals per length class established in Annex 1 have been sampled. 
Otherwise, individuals with the missing lengths should be searched and sampled. It may 
happen that all length classes cannot be completed in one 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 in the length class 18-21 of PSE, complete the 
length class 22-25 with 11 individuals).  

b. Try to have a complete coverage of all the length classes on 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.   

8) Last sampling stage is the collection and storage of otoliths, following procedures 
explained in Annex 5.  

9) Forms review: the forms should be well reviewed before finishing the sampling. If an 
error is detected, it can be checked, having the individuals located in the trays, 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, as well as the instruments cleaned 
thoroughly. 
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D- COLLETION OF TISSUE FOR GENETIC ANALYSIS 
EVERY 6 MONTHS, AS INDICATED IN TABLE 1.  

The frequency of collection of tissues for genetic analysis for each species, zone and country 
is indicated in Tables 5.   

A sample of tissue from 50 individuals sampled for biology and morphometry should be 
collected every 6 months, following this procedure:  

 

1.- Preparation of the material before sampling  

Operator has to wear cleaned gloves. 

Before sampling, prepare 2 mL tubes with screw cap (vials) with at least 1 mL of non-
denatured Ethanol 96%. Each vial must be labelled with Sample ID according to the 
labelling code reported in Annex 4. Label the vials twice with pens containing water-
resistant ink, write the same code on the cap and on the side of the vial. Cover the label on 
the side of the vial with Scotch tape to prevent label erasing due to probable ethanol 
escapes. In addition, include a waterproof paper inside the tube with the code written 
with pencil (as ethanol may dissolve the ink outside the vial). 

 

2. - Sampling procedure  

IMPORTANT: Samples can be taken from fresh or frozen specimens. 

Samples cannot be obtained from specimens that have been exposed to or fixed in formalin. 

 

1) Cut with surgical 
instruments a 1 cm3 

muscle sample from 
each individual in the 
red region indicated in 
Figure 3. Note that 
larger pieces are not 
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 
fish/shrimp. Do not 
damage the left side of 
the fish as this is the 
side used for 
morphometry. 

FISH  

SHRIMP  

 

Figure 3.- Location of muscle samples for genetic in fish 
(top) and shrimp (bottom). 
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2) Put the tissue clip into the ID-

labelled vial with ethanol 96%. Fill 
the tube with ethanol. Ensure the 
tissue volume is no more than 30% of 
the liquid volume and tightly close the 
cap (Figure 4). 

 

 

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

 

3) Clean surgical instruments for each sampled animal with water and commercial 
ethanol and dry it with a new scrip paper each time. 

4) Store the vial containing the tissue at -20°C; if it is not possible, make sure that 
temperature does not exceed 4°C. 

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

6) Samples should be sent for their analysis to IEO (Vigo): montse.perez@ieo.es 

  

3.- Codification of samples and information to compile 

All tubes must be coded twice (side and cap) using the same code as used for files of photos.  

The codes of the individuals sampled for genetics, as stated in Annex 4, should be added to 

the forms of biological samplings.  

(Source: FAO, 2016). 

 

Make sure that the equipment (scissors, forceps, scalpels, etc.) be sterilized; do not handle 

tissue with bare hands so as not to contaminate it. 

mailto:montse.perez@ieo.es
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E- COLLETION OF PICTURES FOR MORPHOMETRY 
EVERY 6 MONTHS, AS INDICATED IN TABLES 5.  

Objective:  

- Use morphometric techniques for stock identification. The historical development of 
stock identification methods has paralleled the advancement of morphometric 
techniques. Multivariate methods can be applied to quantify variation in growth and form 
among stocks. More recent advances have been facilitated by image processing 
techniques, more comprehensive and precise data collection, more efficient 
quantification of shape, and new analytical tools (Cadrin, 2000).  

- Spatial variability, sexual and/or bathymetric variability (if depth information available) 
and /or ontogeny variability (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 on the analysis of a number of measures taken form pictures 
of each individual of the target species.  

Frequency of pictures collection for morphometry for each species, zone and country is 
indicated in Tables 5.   

Pictures from 50 individuals should be taken for morphometry every 6 months. Ideally, 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 Tables 5. The individuals should be the 
same sampled for biology and genetics, and pictures files should be named with the same 
codes used for genetics and biology (Annex 4).  

The selected samples should represent the widest length range of the catch lengths (Annex 
1) and this should be as much common as possible among the neighbour countries targeting 
the same species (case of study).  
 
Summary procedure for photographing specimens for morphometry: 

1. Place the fish straight on a uniform background, with all the fins visible and the 
pectoral fin extended backwards. 

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

3. Use the pins to make all the landmarks visible. 

4. Check that no pin prevents the location of the landmarks. 

5. Place the measuring tape/ruler on the top of the background.  

6. Place the 3 cm scale next to the pectoral fin. 

7. Place the code-label (sample ID). 

8. Take the picture, using the grid option in order to align the individual in the photo. 

9. Check the following before taking the photo: entire fish framed; no reflections or 
shadows; well focused: possible to read the numbers on the tape/ruler and on the 
code label. 

10. Name the picture file with the code of the photographed individual (sample ID).  
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Procedure:  

1) The fresh specimens (always before being gutted) have to be located on plain coloured 
or an artificial background ŎƻƴǘǊŀǎǘƛƴƎ ǘƘŜ ǎǇŜŎƛƳŜƴΩǎ ŎƻƭƻǳǊ, on a surface where 
needles and pins can be nailed. The specimen should be positioned over the right side 
and photographed in left horizontal lateral position.  

2) A plastic ruler/measuring tape must be positioned on the upper part of the background, 
together with other smaller measuring scale (3 cm) alongside the body of the specimen, 
as indicated in Figure 5. Label the code (sample ID) of 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 examples in Figure 5).  

3) Fish should be positioned as follows: 

- In a straight line on its right side: an imaginary line from 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. To achieve straight alignment, a ruler can be placed along the longitudinal 
axis of the fish. 

- The mouth should be slightly open (but never completely open), pinning the tip of the 
lower lip, to better see the snout tip. Opercle should be fully closed and if flared, can be 
held down with a dissecting needle. Failure to secure the jaws and opercles in the 
standard position will result in changes to the shape of the head. 

- Paired fins should be folded against the body, and the unpaired fins (e.g., dorsal and 
ventral) should be fully erected and spread and can be fixed in this position by using pins 
(see Figure 5). In the case of fish with two dorsal fins; distance between them must be 
visible in the image. 

4) The shape of the body should be fully visible in a way that the landmarks could be easily 
located and marked in the image processing step to be later carried out in the lab by IEO 
(see Annex 7). These are: 

Fish landmarks: 

1. Anterior tip of snout on the upper jaw 

2. Posterior tip of the upper jaw  

3. Anterior insertion of 1st dorsal fin 

4. Posterior insertion of 1st dorsal fin 

5. Anterior insertion of 2nd dorsal fin 

6. Posterior insertion of 2nd dorsal fin 

7. Insertion of 1st dorsal caudal ray  

8. Insertion of 1st ventral caudal ray  

9. Posterior insertion of anal fin 

10. Anterior insertion of anal fin 

11. Anterior insertion of pelvic fin 

12. Dorsal insertion pectoral fin (to be confirmed) 

13. Origin of soft dorsal fin (in species with one dorsal fin, to be confirmed) 
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A total of 7 landmarks are used for the target fish species with 1 dorsal fin (E. aeneus, P. 
caeruleostictus and P. bellottii) and 8 landmarks for the target fish species with 2 dorsal 
fins (P. elongatus and P. senegalensis). 18-19 landmarks are used for P. notialis.  

5) Take a picture, using a digital camera positioned in a horizontal tripod camera, if 
possible.  

- Appropriate lighting should be used. For that, we should search an area with good 
lighting, both natural and artificial.  

- The use of the flash will depend on the natural light conditions. Sometimes is 
convenient even with adequate lighting. In case of any doubt, we recommended to 
take a photo without flash and another with flash. In this way, we could verify that 
shadows or reflections are 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 light source to avoid 
shadows and reflections. In case of taking pictures with natural light, direct exposure 
to sunlight should be avoided. 

- In order to keep the individual well aligned within the picture, we recommend 
ŀŎǘƛǾŀǘƛƴƎ ǘƘŜ ŦǳƴŎǘƛƻƴ άƎǊƛŘέ ǘƘŀǘ ŀƭƭƻǿǎ ŀ better framing of the image. For a better 
framing, it is also very convenient to choose a panoramic-type option (16:9 or 19:9). 
Square-type options (3:3 or 1:1) should be avoided. 

- Movements while taking the picture should be avoided, in order to obtain clear and 
focused photographs. Thus, the camera must be held firmly with both hands and 
with the elbows attached to the body. If the camera has a stabilizer (OIS), it should 
always be used. 

6) ²ǊƛǘŜ ά¸έ ό¸Ŝǎύ ƛƴ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŎƻƭǳƳƴ άtƘƻǘƻέ ƻŦ ǘƘŜ ōƛƻƭƻƎƛŎŀƭ sampling form 
(Annex 9) to indicate that the picture of that individual has been taken for morphometry.  

7) To send the pictures:  

7.a) Classic procedure:  

¶ As images are translated from the camera to the computer and among software 
programs, a series of compressions and decompressions occurs. To avoid the 
degradation of the image quality, the image raw file format (RAW) or TIFF is desirable 
because no image compression occurs and the full spectrum of brightness levels is 
recorded by the camera. If pictures are taken with mobile phones, file format used 
will be JPEG. The minimum resolution of the camera should be 5 MP (images of 5 
million pixels, with a resolution of 2560 x 1920).  

¶ Name the image file with the ID-code (as stated in Annex 4) of the photographed 
individual.  

¶ One picture (maximum two), should be chosen by specimen, those with the greatest 
quality. These pictures should be sent to IEO (eva.garcia@ieo.es), where 
morphometry analysis will be performed with an image software (as OTOLAB or 
ImageJ), following the methods explained in Annex 7. Some essays of the pictures 
will be made during the first sampling months, to ensure their quality in the 
correspondent sampling months.  

mailto:eva.garcia@ieo.es
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 7-b) Procedure with the Android application for entering data: 

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: 

 

Renaming photos is then unnecessary because each photo is associated with the 
individual described. When you take the photo, you can check its quality, accept it or 
not, and take another one. In the end, only a photo will be kept and transmitted so be 
sure to take the best. 

 

 

 

If you use a digital camera to take the picture, you should rename the picture file. In this 
case, when entering data in the form Android, you should click on "Choose an image" 
rather than "Take a Photo". Then select the photo (a single photo) chosen for the 
individual. 
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A  

 
 

Figure 5.- Pictures for morphometry:  Penaeus notialis (A) and Epinephelus aeneus (B). José 
González Jiménez. IEO. 

  

GPW_NKC_30/06/2019_11

B
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C  

 

E  

 

Figure 5 (cont.) - Pictures for morphometry: Pagrus caeruleostictus (C), Pseudotolithus 
senegallus (D) (valid for P. typus et P. senegalensis) and Pagellus bellottii (E).  C: CRO, D and 
E: José González Jiménez. IEO. 
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*Use pins with small pinheads to avoid covering the landmarks with them.  

  

Pins

3 cm scale

SOP_NOA_
27/09/2019_

15

Board

Source: FAO, 2016.
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F- ORDER STEPS TO FOLLOW IN MONTHLY AND SIX-

MONTHLY SAMPLINGS 
 
MONTHLY SAMPLINGS:  

Day 1-2:  

For each individual:  

1. External parasites (in body surface)*  (Ext PAR)Φ LƴŘƛŎŀǘŜ άbέ όƴƻύ ƛŦ ǘƘŜȅ ŀǊŜ ǇǊŜǎŜƴǘ 
but no stored, for any reason  

2. Length (TL or CarL) 
3. Fresh (total) weight (TW) 
4. Sex 
5. Maturity (Mat) 
6. Gonad weight (GW) 
7. Internal parasites*  (int PAR) 
8. Gutted (eviscerated) weight (Eviscer. W) 
9. External parasites (in gills)*  (Ext PAR gills) 
10. Collection and storage of otoliths*  (OTO) 
 

*Always ensuring they are labelled with the same and correct codes (Annex 4). 
LƴŘƛŎŀǘŜ άbέ όƴƻύ ƛŦ ǘƘŜȅ ŀǊŜ ǇǊŜǎŜƴǘ ōǳǘ ƴƻ ǎǘƻǊŜŘΣ ŦƻǊ ŀƴȅ ǊŜŀǎƻƴΦ 

 

SIX-MONTHLY SAMPLINGS:  

Day 1-2:  

13. Pictures of the individuals* , previously labelled in the order to be sampled (codes of 
Annex 4) (Photo)  

14. External parasites (in body surface)*  (Ext PAR) 
15. Length (TL or CarL) 
16. Fresh (total) weight (TW) 
17. Sex 
18. Maturity (Mat) 
19. Gonad weight (GW) 
20. Internal parasites*  (Int PAR) 
21. Gutted (eviscerated) weight (Eviscer.W) 
22. External parasites (in gills)*  (Ext PAR gills) 
23. Sample for genetics*(GEN) 
24. Collection and storage of otoliths*  (OTO) 

* Always ensuring they are labelled with the same and correct codes (Annex 4).  
LƴŘƛŎŀǘŜ άbέ όƴƻύ ƛŦ ǘƘŜȅ ŀǊŜ ƴƻ ǘŀƪŜƴκǎǘƻǊŜŘΣ ŦƻǊ ŀƴȅ ǊŜŀǎƻƴΦ 

 
Day 4-5:  

- Carefully remove the ethanol from the microtubes with the genetic samples and 
replace them with new ethanol. 
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ANNEX 1- 

LENGTH CLASSES FOR 

BIOLOGICAL SAMPLING OF 

THE TARGET SPECIES 
 




