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Preparation of this document

These guidelines have been prepared by the General Fisheries Commission for the
Mediterranean (GFCM) of the Food and Agriculture Organization of the United
Nations (FAO) to address the priorities identified by Mediterranean and Black Sea
countries in the context of existing international commitments and regional strategies.
In particular, Target 1 of the mid-term strategy (2017-2020) towards the sustainability
of Mediterranean and Black Sea fisheries (mid-term strategy) aims at reversing the
declining trend of fish stocks through strengthened scientific advice in support of
management. This document contributes to the objective of this strategy aimed at
enhancing knowledge on Mediterranean and Black Sea fisheries through regional
surveys-at-sea, namely acoustic surveys for pelagic species and bottom and beam trawl
surveys for demersal species.

As it is difficult to gather information on the status of fish stocks in the context of
multispecies and multigear fisheries in the Mediterranean Sea, fisheries independent data
sources obtained through scientific surveys are very useful to acquire direct information
on the state and dynamics of fish stocks and ecosystems and to improve the assessments
based on the analysis of fishery-dependent data. Standardized time series are essential
to provide information on the spatial and temporal variations in the abundance of
commercial and non-commercial species as well as on the demographic attributes and
other ecological indices of these species.

Within the GFCM, the Scientific Advisory Committee on Fisheries (SAC) and the
Working Group on the Black Sea (WGBS) have highlighted the lack of survey data
for some areas in the Mediterranean and the Black Sea and the need to harmonize the
production and collection of such data across the region. Building upon the protocols
already in place in the European Union — namely the Mediterranean International
Bottom Trawl Survey (MEDITS), the Solea Monitoring Survey (SoleMon) and the
Mediterranean International Acoustic Survey (MEDIAS) — these technical guidelines
provide a framework for the implementation of harmonized regional and subregional
scientific surveys in the Mediterranean and the Black Sea using a standardized
methodology aimed at producing comparable results.

Experts in bottom, beam trawl and acoustic surveys, namely Giuseppe Scarcella
and Angelo Bonanno, were tasked with developing these guidelines under the overall
coordination of Paolo Carpentieri, GFCM Fishery Resources Monitoring Specialist,
who ensured consistency with the methodologies in place and with GFCM priorities as
well as applicability across the GFCM area of application.

A coordination meeting for the implementation of scientific surveys in the
Mediterranean, organized in 2017 by the GFCM in Slovenia, gathered preliminary
elements on acoustic and bottom trawl surveys, based on national experiences and on
the outcomes of similar initiatives both in the European Union and at the international
level. Technical consultations with experts involved in the BlackSea4Fish project also
led to the integration of a section on beam trawl surveys. The draft guidelines were
reviewed on the occasion of a workshop on the harmonization of data collection in
scientific surveys-at-sea, held in 2019 in Bulgaria. In parallel, they were also presented to
the Regional Coordination Group for the Mediterranean and Black Sea of the European
Commission and at the MEDITS and MEDIAS Steering Committee meetings. These
consultations contributed to the set-up of appropriate coordination mechanisms and
helped fine-tune the methodology and align it to current practices so that it could
be useful and replicable in different countries and areas. GFCM national focal points
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Background

The establishment of pan-Mediterranean and Black Sea surveys has been motivated by
the lack of comprehensive studies of the biological status of most demersal and pelagic
fish stocks in some Mediterranean areas (GFCM, 2007; GFCM, 2017a, 2017b). To date,
scientific surveys in the Mediterranean and the Black Sea have been carried out at an
international scale, mainly covering European Union countries (Bertrand et al., 1997,
2002; AdriaMed, 2011; MEDITS, 2017; MEDIAS, 2019), with very few national surveys
and varying degrees of comparability among surveys and countries. To effectively use
survey information from all sources, the adoption of standard survey methods and
stratification schemes is essential. Survey data throughout the Mediterranean and the
Black Sea should be harmonized in order to capture the most relevant biological events
and to allow for more accurate estimates of life history parameters such as mortality
and growth. Since the boundaries of stock units are still not very well known for most
Mediterranean species, the need for standardized indices of abundance and demography
is a priority. Such data would provide valuable records to better assess the spatial
occupation of the diverse components of stocks (e.g. seasonal distribution, spatial
segregation, community structure and recruitment areas). This gain in accuracy would,
in turn, sharpen the evaluation of variations in population indicators and input data/
parameters for population and community modelling.

At a coordination meeting for the implementation of scientific surveys in the
Mediterranean, organized by the GFCM in 2017 (GFCM, 2017d), it was decided that
the existing manuals already in use among some GFCM countries (MEDIAS, 2015;
2017; 2019; MEDITS, 2016; 2017; SoleMon, 2017; 2019) and covering both demersal
(bottom and beam) trawl and pelagic acoustic surveys should be considered as the
main references. The proposal was endorsed by the Scientific Advisory Committee on
Fisheries (SAC) (GFCM, 2017a) and the Working Group on the Black Sea (WGBS)
(GFCM, 2016, 2017b, 2019b). In terms of target species, this document addresses
priority species identified by the SAC and the WGBS, on the basis of the work carried
out by the GFCM working groups on stock assessment (WGSASs) and in line with
existing data collection requirements within the GFCM Data Collection Reference
Framework (DCRF). The list of target species, which is based on the existing manuals,
may be complemented at a later stage with other species of regional or subregional
interest (GFCM, 2017d; 2018a).






1. DEMERSAL BOTTOM TRAWL
SURVEYS
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11 AIM

The aim of a demersal bottom trawl survey is to collect standardized fishery-independent
data with a view to improving stock assessments. Demersal bottom trawl surveys
should contribute to the characterization of fishery resources in a given area, in terms of
population distribution (e.g. relative abundance indices) and demographic structure (e.g.
length and sex distributions) as they collect data, including sex, maturity and weight, for
the estimation of growth parameters of priority species. Thanks to the data obtained,
it should be possible to compare catch composition in different areas, subregions and
geographical subareas (GSAs) (GFCM, 2009; Annex 1) and to describe the spatial
distribution pattern of all identified GFCM priority species (Annex 2), using the same
gear specifications, to the extent possible.

The results of these surveys are crucial for the formulation of science-based advice
on sustainable fisheries and conservation of stocks. In addition, the data collected
should also be used for modelling the dynamics of the main target species in each
GFCM subregion. Finally these surveys are also extremely useful to collect data on
ecosystems (e.g. macrobenthos, several vulnerable marine species, and marine litter).



Technical guidelines for scientific surveys in the Mediterranean and the Black Sea

1.2 VESSEL CHARACTERISTICS
For the correct implementation of a standardized demersal bottom trawl survey, commercial
and/or research vessels should be equipped with an engine of at least 370 kW (500 hp) to
be able to tow the standard sampling gear (traction at ground run: 4.5 tonnes) (Section 1.3).
Trawl speed during each fishing operation should be of about 3 knots. This
recommended speed is very important to ensure the best trawl geometry. A speed
lower than 2.8 knots can have a negative effect on the vertical opening of the net mouth
and the stability of the doors, which can descend and become stuck in the mud. In deep
waters, a speed greater than 3.2 knots can cause the gear to lift off the bottom and must
be avoided (MEDITS, 2017).
During the survey implementation, the main information on each fishing haul (e.g.
latitude, longitude, depth, speed, etc.) should be monitored and reported (see Annexes 3).

1.3 SAMPLING GEAR

The sampling gear for demersal trawl surveys should correspond to the bottom trawl
(i.e. GOC 73, see Section 1.3.1) used to carry out the MEDITS, including all its
material and rigging from the doors to the codend of the net (Relini, Carpentieri and
Murenu, 2008; MEDITS, 2017). This was agreed by the GFCM survey coordination
meeting (GFCM, 2017d) and endorsed by the SAC (GFCM, 2017a) and the WGBS
(GFCM, 2017b). The adoption of this standard gear would permit comparability of
data and results among countries and GSAs.

This gear constitutes a good compromise between different constraints
(Bertrand et al., 1997, 2002): it has been planned with a vertical opening that is slightly
superior to the most common commercial types of gear used in the Mediterranean
and the Black Sea to increase the catch of demersal species (MEDITS, 2017).

Some general requirements and details regarding the mesh size, codend, otter boards
and warps are provided in the following sections (a more detailed description of the
gear is included in MEDITS, 2017).

For countries/GSAs where no demersal surveys have been previously carried out
or where little information on sea bottom is available, it is suggested that exploratory
fishing operations (e.g. fishing hauls/transects) should be carried out before the
implementation of the standardized scientific survey with a commercial demersal trawl
net (Figure 1). The bottom trawl used in this pre-survey should have a conical net bag
with a wide mouth fitted with weights on the ground-rope and floats on the headrope.

FIGURE 1
Main components of a demersal trawl net

Footrope

(Ilustrator: Alberto Gennari)
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The use of a commercial trawl net would allow to better explore the bathymetry and
the topography of the sea bottom. Based on the results of this pre-survey, the sampling
scheme using the GOC 73 trawl gear (Section 1.3.1) designed by the Institut fran ais
de recherche pour I exploitation de la mer (Ifremer) could then be used or modified.

1.3.1 GOC 73 trawl gear

All fishing hauls should be undertaken using a bottom otter trawl net with standard
dimensions, i.e. the reference GOC 73 trawl designed for scientific purposes by
Ifremer width 22 m, height of vertical opening 2 m, length 40 m, stretched mesh size
at codend 20 mm (Fiorentini and Dremitre, 1996; Fiorentini et al., 1999). Figure 2
shows a schematic drawing of the Ifremer GOC 73 trawl gear (MEDITS, 2017).

FIGURE 2
GOC 73 trawl used for the MEDITS survey (acronyms specified for each netting)
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Source: Modified from MEDITS Survey Instruction Manual, Version 9, 2017. (Illustrator: Alberto Gennari)

The most important specifications of this gear, also reported in the MEDITS manual

(MEDITS, 2017), are the following:
It is able to work from 10 to 800 m depth.
It has low selectivity so as to have good images of the populations sampled,
including recruits.

The mesh size of the codend should be 10 mm of mesh side, which corresponds
to about 20 mm of mesh opening (stretch). In the International Organization for
Standardization (ISO) 1107:2017, 1SO defines the mesh side as the distance between
two sequential knots or joints, measured from centre to centre when the yarn between
those points is fully extended .

The nets should be made of good-quality polyamide netting (nylon). The
headrope should have around 40 floats, resisting to an immersion of 1 300 m depth.
Their diameter should be about 20 cm, their individual buoyancy 2.7 kilograms-force
per float (kgf) (— 5 percent), with the total buoyancy of the 40 floats being some
108 kgf (— 5 percent). The floats should be distributed along the headrope as follows:
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from the end of each wing, one float every 1.5 m, five times;
one pair of floats every 1.5 m on the whole remaining length;
in the headrope bosom, a small adjustment of the spacing is necessary.

Based on this number of floats, the vertical opening of the trawl should reach from
2.4 m to 2.6 m, being inversely related to the horizontal opening.

A weighting chain (ballast chain) of 120 kg (3 40 kg) should be secured to the foot
rope at 17 cm intervals (with a hanging height of at most 8 cm).

In addition, a supplementary chain (one only) of 15 kg (about 6.5 m with a diameter
of 10 mm) should be secured symmetrically on both parts of the belly bosom in the
same way as the first chain (garland of 17 cm in length) (MEDITS, 2017).

1.3.2 Rigging

A general illustration of the rigging is presented in Figure 3 (MEDITS, 2017). The
upper bridle length should be 30 m (C); the lower bridle length should be 29 m, plus
the adjustment chain of 1 m (the adjustment chain is only found on the lower legs) (D).

FIGURE 3
Gear rigging details adopted for the MEDITS trawl
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Note: The length of the 1 m chain (D) should be adjusted to obtain the upper (steel) and the lower bridle (combination rope + chain) of the same length (30 m).
Source: Modified from MEDITS Survey Instruction Manual, Version 9, 2017. (lllustrator: Alberto Gennari)

In order to maintain the geometry of the trawl as constant as possible, two bridle
lengths (MEDITS, 2017) are defined below according to the depth:

| Depth (in metres) 10 200 201 800
‘ Bridle lengths (in metres) 100 150
1.3.3 Doors

The doors should be of type Morgere W Horizontal: S (WH S, Figures 4 and 5),
corresponding to size 8. The length of the backstops (shackles not included) should be
as follows (MEDITS, 2017):

long external backstrops: 1.60 m; and

short upper and lower backstrops: 0.65 m (— 10 percent).
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FIGURE 4
Main characteristics of the Morgere W horizontal (WH) otter board
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The otter board WH can be equipped with chain or with fixed bracket.
In the backside, the otter board can be equipped with 2 or 3 chains hackstrop
SURFACE WEIGHT SURFACE WEIGHT
TYPE DIMENSIONS e e TYPE DIMENSIONS e ke
WS 0 1 050x750 0.70 60—100 WS 14 2 650x1 700 4.34 10001 200
WS 1 1300x850 100 100130 WS 15 2 750x1 750 462 1150—1 300
WS 2 1500x900 112 110-150 WS 16 2 800x1 800 490 12501 350
Ws3 1600 000 13 150-190 Ws 17 2 9001 900 520 13001 400
Ws 4 170041 050 162 200-240 WS 18 3 05002 000 5170 14001 600
WS 5 1 750x1 100 174 230—250 WS 19 3200x2 100 610 15001 700
WS 6 1.900x1 150 196 250—300 WS 20 3400x2 200 6.60 17001 900
WS 7 2 000x1 200 2.23 320350 WS 21 3500x2 300 730 19002 100
WS 8 2 050x1 250 246 350—400 WS 22 3 600x2 400 758 2 000—2 300
WS 9 2 150x1 300 2.62 380500 WS 23 3 750x2 500 8.82 2 3002 700
Ws 10 2 300 350 282 500700 s 24 40002 700 931 2.300-3 000
Ws 11 2 40041 400 293 600700 W5 25 43002 900 110 25004 000
Ws 12 2 5001 500 330 750900 W5 26 46003 200 1300 30005 000
WS 13 2 600x1 600 370 900—1 000 WS 27 5 000x3 500 15.80 4 000—6 000

Note: For the MEDITS programme, the WS 8 type was selected. The otter board weight refers to without and with plates in the shoe.
Source: Modified from MEDITS Survey Instruction Manual, Version 9, 2017. (lllustrator: Alberto Gennari)

1.3.4 Warp diameter and length

Taking the characteristics of the trawl and rigging into account, the warps should
have a diameter ranging between a minimum of 14 mm and a maximum of 22 mm.
The length of warps to be shot should be determined by the operating depth.
Table 1 gives, by depth, different warp lengths to be shot at different depth in
function of the warp diameter (from 12 to 22 mm). The relationships are calculated
based on the specifications of the GOV 73 net and the WS 8 doors (MEDITS, 2017).
In addition, it is recommended that the warp length not be less than 200 m, because
this would considerably decrease the door spread, increasing door instability.
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FIGURE 5
Morgere WH S 8

2,05 m

Warp
attachment

125m

) Upper-chain backstrop
Chain 4m, 11 m 10 links in the chain
(65 cm)

Middle-chain backstrop
10 links in the chain
(160 cm)

Lower-chain backstrop
10 links in the chain
(65 cm)

Note: The lengths of the backstrop chains are indicated without the shackles. The warp is shackled in the fore hole of the bracket sheet (arrow 1). The short parts
of the external crowfoot are shackled in the furthest back part of the backside sheets, upper and lower (arrow 2).
Source: Modified from MEDITS Survey Instruction Manual, Version 9, 2017. (Illustrator: Alberto Gennari)

Although in particular circumstances some adaptations can be made to this relationship,
it is recommended that the depth/warp length ratio be respected as far as possible. For
vessels not equipped with a device to measure the length of warp shot, it is recommended
to put a mark every 50/100 m directly on the warp to know how much cable is dropped.

14 SURVEY DESIGN

The aim of a demersal trawl survey is to cover the main distribution area of the target species.
Demersal abundance is highly variable and large-scale trends related to habitat features,
bathymetric and hydrographic conditions are evident. To exploit these trends to improve the
precision of abundance indices, it is important to correctly allocate the trawl stations.

A procedure for the allocation of stations should be established. A fixed grid of
stations ensures maximum information on distribution throughout the area, but not
necessarily the most precise estimate of biomass (Sparre and Venema, 1998). For an
estimation of stock sizes, a completely randomized design or a stratified random
sampling design should be preferred. In most cases, a stratified random sampling
design should be chosen, because fish are seldom uniformly distributed, and in most
cases, species occurrence and abundance is related to depth (Sparre and Venema, 1998).
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4. ECOSYSTEM DATA
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4.1 MACROBENTHOS

Fishing is the most widespread human activity exploiting the marine environment
and has a direct impact not only on target species, but also on the entire marine
community, including benthic organisms (plate 10) (GFCM, 2018b; FAO 20193,
2019b). The importance of benthic habitats to ecological processes and as providers of
key ecosystem services is unquestionable. In particular, macrobenthos or megabenthos
(> 2cm), generally defined as a group of marine invertebrate organisms that live in
(infauna) or on (epifauna) the sediment, due to their direct dependency on the sediment,
become a valuable part of the ecosystem and are frequently used as bioindicators in
ecological assessment (Pinto et al., 2009).

Species distribution, abundance and diversity of benthic macroinvertebrate fauna as
well as their relationship to environmental conditions are important in understanding
the structure and functions of diverse ecosystems. Macrobenthos form the key element
of the food web and serve as primary food source for fish and other higher organisms,
also playing a major role in the maintenance, well-being and dynamics of the ecosystem.

Therefore, the collection of data through scientific surveys, such as surveys on
the presence and abundance of different macrobenthic species, can provide a unique
opportunity to increase knowledge of benthic assemblages and to produce basic
information on their distribution within the Mediterranean and Black Sea region.

For the purpose of these guidelines, macrobenthos are considered as all organisms
visible to the eye without the aid of a microscope and pertaining to major taxonomic
phylum: Porifera (e.g. sponges), Cnidaria (e.g. corals), Briozoa, Echinodermata (e.g. sea
stars, sea urchins, sea cucumbers), Crustacea, Mollusca (e.g. bivalves and gastropods),
Annelida (e.g. polychaetes), Tunicata (e.g. ascidians) and others.
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ANNEX 15. DATA ENTRY SHEET FOR MARINE MACRO-LITTER

Country

GSA

Survey

Date

Haul identification code Notes

Total quantity of marine litter (kg)

Percentage (%) of marine litter in the catch

Marine litter composition* kg % Notes

Plastic

Rubber

Fishing gear

Metal

Glass

Ceramic

Cloth

Wood processed

Other (please specify)

Comments:

“If available.

Instructions:
Survey: insert the name of the survey.
GSA: insert the code of the geographical subarea (GSA) as in annex 1.
Haul identification code: insert the identification code that has been assigned to the identified fishing haul (as in
annex 3.1).
Total quantity of marine litter (kg): insert the total weight in kilograms (or an estimate) of marine litter taken
during a single fishing haul.
Percentage (%) of marine litter in the catch: insert the total marine litter fraction (in percentage) accumulated
during a single fishing haul.
Marine litter composition*: whenever possible, insert the weight (or an estimate) in kilograms (kg) and the
percentage of the different items contributing to the marine litter composition during a single fishing haul.
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ANNEX 16. DATA ENTRY SHEET FOR MACROBENTHOS

16. Data on macrobenthos

Country
GSA

Survey

Date

Haul identification code

Total quantity of macroinvertebrates
(estimation in kg)

Percentage (% of macroinvertebrates
in the total catch)

Feature* Habitat* Taxa*

VME Indicator*

Composition by species*

Family/Genus/Order/ Total
Species* Taxa/Morphological weight

group (k9)

Total Photo*

number (Y/N) Neiize

* If available.

Instructions:
Survey: insert the name of the survey.
GSA: insert the code of the geographical subarea (GSA) as in annex 1.
Haul identification code: Insert the identification code which has been assigned to the identified fishing haul (as in Annex 3.1).
Total quantity of macroinvertebrates (estimation in kg): insert the total weight (or an estimate) of macroinvertebrates
(macrobenthos) in kilograms taken during the same fishing trip or fishing operation.
Percentage of macroinvertebrates in the total catch (%0): insert the total macroinvertebrates fraction (in percentage) cumulated
during a single fishing haul.
VME indicator (feature, habitat, taxa): if possible, record this information for each fishing haul (please refer to Box 4 in Section 4.1).
Composition by species: whenever possible, insert the name of the macrobenthic species. When the specimens cannot be
identified at the species level, the genus, family, order or taxa should be indicated. In cases where species identification is not
possible (especially for sessile taxa), organisms can be assigned to morphological groups according to their growth form (e.g.
massive, tubular, globular, arborescent, stalked, fan-shaped, lollipop-shaped, cup-shaped) combined with information about their
colour, consistency (e.g. hard/soft) and photographic documentation.
Total weight (kg): insert the total weight in kilograms (or an estimate) for each identified species of benthic marine
macroinvertebrates caught during the same fishing trip or fishing operation.
Total number: insert the total number (or an estimate) for each identified species of benthic marine macroinvertebrates caught
during the same fishing haul.
Photo (Y/N): Insert yes or no if a photo of the specimen has been taken, and if yes , assign an identification code to the
photo.
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ANNEX 17. SCHEME OF THE RAPIDO TRAWL

a) Rapido trawl frame upside (author: Emilio Notti)

b) Rapido trawl frame lateral-back side. Bottom surface of central sledges 1 cm over
the lateral sledges (author: Emilio Notti)




















