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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

In accordance with the United Nations Convention on the Law of the Sea (UNCLOS)[¢]l and the 1994
Agreement relating to the Implementation of Part XI of the UNCLOS, the International Seabed Authority
(ISA) has developed regulations such as those contained in References [7], [8] and [9]. These regulations
include provisions for contractors working in mineral exploration in the area to gather oceanographic
and environmental baseline data and to establish baselines. These data and baselines are then used to
assess the likely effects of the programme of activities under the plan of work for exploration on the
marine environment.
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Marine environmental impact assessment (MEIA) —
Technical specifications for marine biotic surveys in the
international seabed area — General principles

1 Scope

This|document provides general technical recommendations for components of marinerbiptic surveys
in the international seabed area, including station and survey line design, sampling stratdgies, survey
items$, equipment for survey and analysis, and sample preservation and analysis.

This[document is applicable to marine biotic surveys in the international seabed atea.

2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO gnd [EC maintain terminology databases for use in standardization at the following addresses:

— SO Online browsing platform: available at liftps://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31
international seabed area
seabed, ocean floor and subsoil thereof, beyond the limits of national jurisdiction

[SOURCE: UNCLOS, 1982, Artidle 1.1, modified — “the” has been removed from the definitiqn.]

3.2
environmental baséline
suffigient informatien collected from the exploration area to describe the natural values of
envifonmental factors and biocompetence succession without being directly affected by intense human
activjities, such as exploration and exploitation of deep-sea resources

[SOURCE; ISBA/25/LTC/6/Rev.1, Annex I, 2020, modified — the definition has been shortened. ]

3.3
chlorophyll a

pigment in the cells of autotrophic plants, the main substance that absorbs and transmits light energy
during photosynthesis in plants

3.4

sediment chlorophyll a

chlorophyll a (3.3) in the phytoplankton debris and humus that settle on the seabed, providing indicative
information on the output flux, mixing and degradation of the active components of the particulate
organic component of the seafloor

©1S0 2023 - All rights reserved 1
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3.5
primary productivity
ability of autotrophic organisms to produce organic matter through photosynthesis

Note 1 to entry: Primary productivity is usually calculated as the mass of the organic matter (usually expressed
in organic carbon) per unit area (or volume) per unit time (year or day), corresponding to the primary production
in the same area (or volume) over that time.

3.6

microorganism
group of tiny unicellular or multicellular primary organisms with simple structures and a variety of
physio]ogic;l characters,

EXAMPLE 1 | Prokaryotes, such as bacteria and archaea.
EXAMPLE 2 | Eukaryotes, such as fungi (yeasts and moulds), protozoa and microscopic algae.
EXAMPLE 3 Noncellular organisms, such as viruses, viroids and prions.

3.7

plankton
group of organisms lacking advanced locomotive organs, with no or weak mébility, floating in the water
layer and offen moving with the flow, including phytoplankton and zooplankton

Note 1 to entfy: According to individual size, plankton can be divided into thefollowing types:
— megaplankton: plankton with a diameter larger than 20 cm;

— macroplhnkton: plankton with a diameter of 2 cm to 20 cm;

— mesoplapkton: plankton with a diameter of 200 um to 20;mm;

— micropldnkton: plankton with a diameter of 20 pum te,200 um;

— nanoplapkton: plankton with a diameter of 2 pm;to 20 um;

— picoplanlkton: plankton with a diameter less’than 2 um, including heterotrophic bacteria and autotrpphic
organisms, here referring to photosynthetic picoplankton.

3.8
megafauna
fauna clearly visible in photograph’s of the seabed

Note 1 to enfry: Since the résglution of the camera varies, the benthic fauna larger than 1 cm are generally
considered nlegafauna.

3.9
macrofauna
animal retajned‘on a 250-pm sieve, typically sorted and identified with a microscope

EXAMPLE Polychaetes, bivalves, isopods and tanaids.
[SOURCE: ISBA/25/LTC/6/Rev.1, Annex II, 2020]

3.10

metazoan meiofauna

small invertebrate retained on a 32-pm sieve (except foraminifera), typically sorted and identified with
a microscope

EXAMPLE Nematodes, harpacticoid copepods, ostracods, kinorhynchs, tardigrades and gastrotrichs.

[SOURCE: ISBA/25/LTC/6/Rev.1, Annex II, 2020]
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nodule fauna
fauna attached to the surface and crevices of polymetallic nodules

3.12

demersal scavenger
animal that eats waste products and dead remains of other animals and plants that it did not kill itself

[SOURCE: ISBA/25/LTC/6/Rev.1, Annex II, 2020, modified — the term has been made singular.]

3.13
mar

ne mammal

vivipgarous vertebrate, with the characteristics of lactation, pulmonary respiration, Cg
temperature, streamlining, and forelimbs specialized as fins

3.14

nekton

fish,

5quids, crustaceans and marine mammals that are active swimmers in thelepen ocean ¢

[SOURCE: ISBA/25/LTC/6/Rev.1, Annex II, 2020]

3.15
envi

eDNA

DNA

ronmental DNA

molecule in the environment, including water and sediment, or exfoliated tissues

relegsed from organisms into the environment, that ¢an reflect their current and pa
activjities and existence in the environment

3.16

seabiird

bird

that is fully adapted to the marine envirohment in terms of morphology and behavi

forage in salt water

3.17
hum|
HOV

fan-occupied vehicle

self-propelled submersible with its own energy, life support and accessory system

Note

1 to entry: A HOV can ¢apry marine scientists into the deep ocean to investigate the seabed. It

two rhanipulators that canbe operated to collect samples.

3.18

remote operatedivehicle

ROV

undgrwatgefvehicle that is remotely controlled by the connected cable transmitting signal
from|the(sipport vehicle

3.19
auto
AUV

hstant body

nvironment

and excreta
5t biological

our and can

also includes

5 and power

nomous underwater vehicle

unpiloted and cableless submersible that can operate according to predetermined procedures or adapt
to environmental changes

3.20

conductivity, temperature and depth profiler

CTD

profiler

system for measuring conductivity (an indicator of salinity), temperature and depth (defined from
pressure measurements)

© IS0 2023 - All rights reserved
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3.21

conductivity, temperature and depth rosette water sampler

CTD rosette water sampler

rosette sampler with CTD profiler (3.20) attached and at least 12 Niskin bottles to sample larger volumes
of sea water

3.22

lander system

system equipped with camera and trap deployed to the seafloor to observe animals in situ or recover
specimens to the surface

3.23
deep towed camera system
imaging system that consists of still camera and video camera within a frame and is towed\ovelr the
seabed

Note 1 to entyy: A deep towed camera system can be used for collecting high quality video and still imageg over
relatively large areas from the seabed.

3.24

box-corer
sediment sampler that has a detachable, square, open-ended steel sample'box attached to a weighted
column with a removable spade closure for the bottom of the box

Note 1 to entry: According to whether it is guided by underwater television, it can be divided into the follgwing
two types:

— box-corgr not guided with underwater television;
— box-cordr guided with underwater television (TV box-corer).

3.25

multicorer
sediment sgmpler that consists of an outer framework and weighted collecting head of plastic|core
tubes hanging from a water-filled hydraulic'damper

Note 1 to entry: According to whether it is_guided by underwater television, it can be divided into the follgwing
two types:

— multicorjer not guided with underwater television;
— multicorler guided with underwater television (TV multicorer).

3.26
epibenthic sledge
sled equipped with-a camera and environmental sensor system to collect epibenthic fauna and Igrvae
by towing on thé seabed

3.27
plankton net
sampler used for collecting plankton samples, equipped with either multiple nets or single

3.28

multinet

sampler equipped with multiple nets for sampling planktons from multiple water layers by opening and
closing the nets in succession

4 © IS0 2023 - All rights reserved
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4 Specifications and recommendations

4.1 Station and survey line design
The recommendations for station and survey line design are as follows:

a) Biological sampling strategy: High-resolution bathymetric and seabed topographic maps as well as
a robust statistical design should be used when preparing the biological sampling strategy, taking
into account variability in the environment.

b) Representative samples: Sample collection should include fauna which is representative of
fhe variability of habitats, such as different bottom topography, depth, seabed afjd sediment
¢haracteristics, targeting the water column and the mineral resource.

c) Polymetallic nodules: For each block of polymetallic nodules, at least four ‘stations should be
gurveyed. Surveys of chlorophyll g, primary productivity and plankton shofild'be carrjed out with
Emrine chemical and hydrological surveys synchronously. In benthic Surveys, the [stations for

ox-corer and multicorer sampling should be the same. For each station,box-corer an¢l multicorer
gampling should be performed at least twice to generate replicates-for the analysis ofmacrofauna
gdnd meiofauna. A benthic survey should be carried out with a sediment survey synchrgnously.

d) (obalt-rich crust: A survey of the abundance and diversity, of megafauna in each geamount of
the cobalt-rich ferromanganese crust region should be jinitially based on at least foyr transects
located on different sides of the seamount), which should‘include the summit, slope anfl base of the
geamounts. The box-corer and multicorer sampling stations should include the summits and bases
f four different sides of the seamount. Chlorophyllg, primary production and planktor} should also
e investigated on four different sides of each seamount, and three sampling stations should be set
n the summit, slope and base of each seamount.

e) IPPolymetallic sulfides: The sampling station should include an active hydrothermgl vent area
nd an adjacent inactive hydrothermal vent area.l15] In the active hydrothermal area, 5-10
ampling stations should be arranged-along the gradient of temperature and hydrothermal fluid.
n the inactive hydrothermal vent area, the sampling sites should include minerplized sites,
onmineralized sites and hydroethermal deposition sediment areas.

f) Application of underwatervehicles: If a remote operated vehicle (ROV) or a humpn-occupied
ehicle (HOV) is used for the investigation, a push-corer can be used to collect sedim¢nt samples,
manipulator arm cdn)be used to collect nodule fauna and megafauna, and a pump cap be used to
ollect demersal fish’and scavengers. If an autonomous underwater vehicle (AUV) is psed for the

investigation, itis_recommended to carry out a cruise along the survey line at a set height off the
ottom (optimally up to 3 m off the bottom, with a maximum limit of up to 5 m off the pottom) and
o take photegraphs and video.

4.2 | Sampling strategy

4.2.1 Interannual variation

For most environmental baselines with interannual variability, observations at the same site during
similar seasons or under similar environmental conditions should be conducted for at least three years
to assess interannual variability and increase the chance of capturing periodic events, especially events
that can cause periodic changes in environmental baselines, such as the El Nifio-Southern Oscillation
(ENSO).[26-19] Data collected in years prior to the publication of this document can be used to assess
interannual variability.

4.2.2 Intra-annual variation

In each block, at least one station for time-series measurement should be established to observe the
temporal variability of environmental parameters, such as chlorophyll a, primary productivity, particle
flux and hydrodynamics, at different times of the year to cover seasonal and monthly changes. The

© IS0 2023 - All rights reserved 5
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seasonal and monthly changes in chlorophyll a and primary productivity can be measured by ocean
colour remote sensing.

4.2.3 Seasonal variation

For parameters that are not expected to show obvious seasonal variations, such as sediment
characteristics and the biogeochemical environment of deeper sediment layers, the observation results
of different seasons should be verified at least once at the same site.

4.2.4 Diurnal variation

For zooplarnkton and other animals with obvious diurnal movement ability,[20] samples sheuld be
collected at [the same station during the day and at night.

4.3 Sample types and sampling methods

4.3.1 Water samples

Water samples for surveys of chlorophyll a (above a 200 m depth), microerganisms, picoplankton,
microplankton, and environmental DNA (eDNA) should be collected using the conductivity, temperature
and depth (CTD) rosette water sampler. The vertical sampling resolutiofrcan be followed as in Table 1.

For water s
be set accor

mples to be used for the measurement of primary produetivity, the sampling depth s}
ing to the recommendations for the measurement of primary productivity.

Table 1 — Water sampling‘depth

1ould

Dimensions in njetres
Type Sampling depth

Area for polymetallic nodule |2, 25, 50, 75, 100, 125, 150,.200, 500, 800, 1 000, 2 000, 3 000, 4 000 (5 000), 100
exploration from seabed, 50 from séabed, near-bottom layer
Area for Depth 2, 25,50, 75,100, 125,150, 200, 500, 800, 1 000, 2 000,
Egggét-rich <3000 m 100 from seabed,.50 from seabed, near-bottom layer
exploration | |Depth 2,25, 50, 755100, 125, 150, 200, 500, 800, 1 000, 2 000, 3 000, 4 000 (5 000),

>3 000 m 100 from.seabed, 50 from seabed, near-bottom layer
Area for polymetallic 2, 25,50, 75,100, 125, 150, 200, 500, 800, 1 000, 2 000, 300 from seabed,
sulfide expldration 200 from seabed, 100 from seabed, 50 from seabed, near-bottom layer

NOTE
be obtained
thermocline,
lessthan 50

ynchrongusly. The sampling depth can be adjusted appropriately, especially for the layers
subsurface’chlorophyll a maximum depth and oxygen minimum depths. For areas with water
0 my, the sampling depth can be adjusted accordingly.

Dyring water-sampling, the data of conductivity, temperature, depth and dissolved oxygen can

f the
Hepth

4.3.2 Sed

1Iment samples

4.3.2.1 A box-corer or TV box-corer with an opening area of 50 cm x 50 cm should be used for
sampling macrofauna to meet statistical requirements.[2L22] Polymetallic nodules on the surface of the
sample are used for the analysis of nodule fauna. Before collecting biological samples from nodules, the
attached organisms on the nodules should be photographed, described and preserved on site, and the
overlying water and sediment samples of the whole box-corer should be used for species identification
and quantitative analysis of the macrofauna. The sediment sampling procedure should follow the
recommendations in ISO 23040:2021, 16.4.

4.3.2.2 Sediment samples for surveys of metazoan meiofauna, foraminifera, microorganisms,
sediment chlorophyll a and eDNA can be collected by (TV) multicorers and push corers. (TV) multicorers
should be installed with more than 8 sampling tubes, with lengths greater than 60 cm and diameters

6 © IS0 2023 - All rights reserved
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no less than 9,5 cm.[23.24] The sediment sampling procedure should follow the recommendations in
[SO 23040:2021, 16 .4.

4.3.3 Netsamples

Net samples are collected for surveys of megafauna, nekton, and plankton. Megafauna can be sampled
by an epibenthic sledge or bottom trawls with a transducer. Nekton should be collected by using
appropriate nets to retrieve reliable specimens. Plankton in different water layers can be collected with
multinets, which should have at least 5 layers of nets, with a net hoop area of 0,5 m? and multiparameter
CTD profiler and flowmeters installed.

4.3.4

The
colle

4.3.5

4.3.5
instd
systd
108

4.3.5
platf]
I1SO 7

4.3.6

As d
rang
hum
emit
colle

Megafauna and demersal scavenger samples

cted by lander system, HOV and ROV.[25-27]

Video and photography data

D pixels.[14.25,26]

.2 Long-time series video and photography data“at fixed sites can be collected b
brm for seafloor observation, on which the camétra and lighting can be set with
3731.

Acoustic data

escribed in ISO 23730:2022, 3.3, the-marine acoustic environment consists of nat
ng between 1 Hz and 100 kHz. Fhese sounds can originate from animals, weather a

cted by towed, onboard of moored hydrophones.[28.29]

samples of megafauna, demersal scavengers, demersal fish and nodule (crfust) fquna can be

.1 Profile (survey line) video and photography data can be obtainéd by a video or cajmera device
lled on an HOV, an ROV, an autonomous underwater vehicle (AUV), a benthic sled or] a deep-tow
m, which should be equipped with a high-definition camerd system with a resolution of at least

y a free-fall
reference to

ral sounds,
d waves, or

hns, and provide a baseline for acoustic ecology. Marine acoustic data should include the sound
fed by marine animals and underwater noise generated by anthropogenic activities, which can be
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4.4 Survey items

4.4.1 Measured parameters

The measured parameters are shown in Table 2.

Table 2 — Main parameters of marine biological surveys

l'.‘ivst_le*;el
A Second-level basics Parameters/index
basics
microorganisms abundance, biodiversity
picoplankton abundance, biodiversity
nanoplankton abundance, biodiversity
Pelagic microplankton abundance, biodiversity’
communities mesoplankton biomass, abundance, bigdjversi-
megaplankton ty, vertical migration
ichthyoplankton abundance, biodiversity
nekton biomass, abundance, biodiversity
megafauna abundance, biodiversity
macrofauna biomass, abundance, biodiversity
metazoan meiofauna biom@ss, abundance, biodiversity
Benthic foraminifera abundance, biodiversity
communities nodule fauna abundance, biodiversity
microorganisms abundance, biodiversity
demersal fish and scaven- L .
biodiversity
gers
Other marine mammals, seabirds, . .
. biodiversity
organisms turtles,'sharks
. . chlorophyll g, primary produc-
primary productivity tivity
6 13C and 6 15N ratios of main
Ecosystem dominant )
functioning groups of organisms and sedi-
food web structure ment,
biological nutrition level and
food source
contribution rate

4.4.2 Environmental parameters
Auxiliary parameters include:

— parameters of physical oceanography: pressure, current direction and velocity, temperature,
salinity and turbidity;

— parameters of water column chemistry: pH, dissolved oxygen, nutrients, total organic carbon,
methane, carbon dioxide, alkalinity, trace metals, etc.;

— parameters of sediment chemistry: trace metals, Fe3*/Fe2* ratio, Eh, etc,;

— parameters of sediment characteristics: sediment type, grain size, mineral composition, fossil
composition, and element content etc.,

8 © IS0 2023 - All rights reserved
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— sinking particle flux and composition of materials: sinking flux, particulate organic matter etc.

4.5

Research vessel facilities

4.5.1 General laboratory

The general laboratory should support the treatment and analysis of chlorophyll g, plankton, benthos,
and fish samples and should be equipped with ventilation facilities. External or internal pollution and
mechanical, noise, heat, light and electromagnetic interference levels should have no significant effect
on the measurement results.

4.5.2 Radioisotope laboratory

The

radioisotope laboratory should enable the analysis and determination of 4C im the

the measurement of primary productivity, requiring ventilation and radioactive, protecti

Radi

htion laboratories and instruments in contact with 14C should have clear\signage an

perigdically examined for radioactivity.

4.5.3 Microbiological laboratory

The

microbiological laboratory should support the treatment<ef microbial samples an

equipped with sterile facilities.

4.5.4 Storage for samples and reagents

Refrigerators and freezers at 4 °C, =20 °C, and -80 °C:and liquid nitrogen tanks should be

stordg
(<30

°C) and ventilated.

4.5.3 Other facilities

Ther]

adapf to the requirements for on-site sampling. In the laboratory, there should be seawater,
and 3 power supply. At the rear-deck, there should be seawater and fresh water for rinsing t

samples for
bn facilities.
d should be

1 should be

available to

biological samples for different analytical putposes. The storage area for reagents shiould be cool

e should be a CTD profiler winch,)trawl winch, and coaxial cable (or optical fibre cablle) winch to

fresh water,
he biological

samples, plankton net and ifistruments. For nekton surveys, vessels should have a fish detector, and
the stern should be suitable for trawling operations. Trace metal surveys should be condu¢ted with an
airtight clean bench withreleanliness that meets the level 5 requirements specified in ISO 14644-1:2015,
4.3.

4.6 | Equipmeént for survey and analysis

4.6.1 Main survey gear

0 Lshows the main-survey equipment—Any-combination-of thiseguipmentmay-bedsed, as best

suited to the collection/survey tasks.

Table 3 — Main survey gear and types of samples and data collected

Survey gear Types of samples and data collected

HOV

seafloor video and photography, CTD data

megafauna, nodule fauna, microorganisms, seawater, sediment, eDNA

ROV

seafloor video and photography, CTD data

megafauna, nodule fauna, microorganisms, seawater, sediment, eDNA

AUV

data used for habitat mapping.

seafloor video and photography, CTD data, turbidity data, and side-scan Sonar
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Table 3 (continued)

Survey gear Types of samples and data collected

Lander system demersal fish, scavengers

seafloor video and photography, sea current, dissolved oxygen, and CTD data

Deep towed camera system |seafloor video and photography

(TV) box-corer sediment and nodule samples, samples for surveys of macrofauna and nodule
fauna

seafloor video

=

(TV) multicq

or sediment samnles for survevs of meiofauna foraminifera microorganismes
Y y y £ y

sediment chlorophyll a, and eDNA

seafloor video

CTD rosette water sampler |seawater samples for surveys of chlorophyll a, primary productivity;
microorganisms, picoplankton and microplankton, and eDNA

CTD data

Multinet samples for surveys of mesoplankton, megaplankton, ichthyoplankton
CTD data

Planktonnetg samples for surveys of microplankton, mesoplankten, megaplankton, ichthyo-
plankton

Epibenthic sledge samples for surveys of megafauna, macrofaydna, nodule fauna

4.6.2 Main analytical instruments and equipment

Table 4 lists|the main analytical instruments and equipment.

Tabjle 4 — Main analytical instruments and equipment and their parameters/use
of measurement

Analyticgl instruments and
Parameters/use of measurement

gquipment
stereomicrofcope with digital morphelogical observation, identification, photography and counting df
photomicrographic system macroplankton, mesoplankton and benthic organisms
optical micrpscope with digital morphological observation, identification, photography and counting df
photomicrographic system nanoplankton and microplankton
fluorescencq microscope microbial observation and counting
differential interference phase morphological observation, identification and photography of meiofauha
contrast midroscope
fluorometer chlorophyll g, other pigments
liquid scintillatien'Counter primary production
flow cytomeker cell counting and sorting of microorganisms and picoplankton
sequencer DNA/RNA sequences

4.7 Sampling
4.7.1 Recommendations for sampling

4.7.1.1 Position of deployed samplers

Deployment of a plankton net and CTD should avoid sewage outfall of the survey vessel.
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4.7.1.2 Sampling position

The position for lander system, (TV) box corer and (TV) multicorer sampling should be determined by
a device with precise positioning (e.g. transponder).

4.7.1.3 Water sampling

The vessel should be positioned so that sampling is upwind of the exhaust generated by the vessel. The
water sampler should be checked to determine whether the lids are open and ensure that the outlets
remain closed before deployment. The sampler should be deployed into the intended water layer, and
the dwelling time should be strictly maintained. Sampling and treatment should be performed as

needed.

4.7.1.4 Net sampling for plankton

Nets
to cd
1,0 ny
vess(
be in|
acti
net,
and

may be used for sampling according to professional requirements. When @ vertical
llect plankton samples, the speed of vertical towing should be contrplled between
/s during deployment and retrieval. When a horizontal or obliquetow’is used, the
] should be controlled between 0,926 km/h to 2,778 km/h (0,5 ktsto-1,5 kts). A flown
stalled in the plankton nets. The net status should be checked to_ensure it is normal, 3

s should be immediately taken once abnormal circumstances-are detected. After re
I’gshould be rinsed carefully, and samples should be collected, especially those attachg
ottom tube.

4.7.1.5 Sediment sampling

The 4
If led
disty

ampler should be used according to the surveyitem and strictly following the operatin
kage of overlying water from the sediment sample is observed and the sample
rbed, the sediment should be resampled. Box-corers for macrofauna should not be sub

4.7.1.6 Sampling at active hydrothermal vents

Biold
desti
samy

gical samples from active hydrothermal vent systems should be collected only
uctive sampling by ROV/HOV technology according to the subhabitat and placed i
le boxes.

4.7.1.7 Sampling at seamounts

Megd
asses

fauna, demersgal-fishes and other nekton living over the seafloor in the seamount]
sed using béntHic landers and/or ROV/HOV observations and photographs.

.1.8 Cellection of seabed video and image data

tow is used
D,5 m/s and
speed of the
neter should
nd effective
trieving the
td to the net

b procedure.
is seriously
sampled.

using non-
hto discrete

s should be

altitude above the seabed. The resolution of video and images should be sufficient
characterization of megafauna.

b) Requirements for the collection of long-time series video and photography data at fixed

found in [SO 23731:2021, 5.4.

4.7.2 Sample preservation

‘or-.the collection of video and photography data for profiling (survey line), the

The survey altitude should be kept constant so that images and videos can be obtained a

operating
ly followed.
ta constant
for reliable

sites can be

The collected samples should be processed within 12 hours to obtain high-quality specimens. The
samples should be handled and preserved immediately on board or stored in a cold room, and the
storage time before preservation should not exceed six hours. According to different purposes, a variety
of preservation methods can be used, such as formalin or 75 % ethanol for taxonomic research and
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cryopreservation, 100 % ethanol for molecular research, drying for the analysis of stable isotopes, and

freezing for

the analysis of trace metals and biochemistry.

4.7.3 Records

Recommendations for records include:

a)

All collected specimens should be labelled with relevant information, at least including the date,

time, sampling method, longitude and latitude, and depth. The collected samples and sample
derivatives (photos, videos, gene sequences, etc.) should be filed.

b) The orig

The for
A.2 to 4
photogi]

4.8 Samp

4.8.1 Tax

Generally, {

identificatign through barcoding and eDNA should be used to support morphological identificatio

example prq
Annex B.

4.8.2 Count and quantitative analysis

The concent
fluorescencs
can be anal
the concent
macrofauna
abundance.
mass, and tH

4.8.3 Foo

After pre-tr
spectromet)
nitrogen. Th
(VPDB) and
6 value. The
should be c4

- 1 1 £ - 1 111 1 1 1 - |
p111d1 lJllUtUb Ul UI'gdIIISIILIS SITUUIU DT TTLUTUTU WIITHITVETL PUSSTUICT.

mats for records of sampling, analysis, identification and determination are given
\.7 following the specifications. In the case of unusual phenomena or novel.'discov
aphs or videos should be taken in addition to record collection.

le analysis

pnomic identification

11 identifications should be made at the lowest taxonemic level possible. Mole

cedure for molecular analysis can be found in ISO 23040:2021, 16.5 and ISO 23732:]

ration of chlorophyll a and primary prodiictivity can be determined in the laborato
e and liquid scintillation counting. Theé abundance of picoplankton and microorgar
ysed by flow cytometry. The abundafce of nano- and microplankton can be measurg
ration method and sedimentation:-method for counting. Zooplankton, ichthyoplan
and meiofauna samples can be counted under a stereomicroscope and then converted
The biomass of zooplanktonfiswimming animals and macrofauna can be measured by
e biomass of metazoan meipfauna can be obtained by converting volume.[3031]

d web

eatment, an appropriate number of samples can be taken into tin bags and used for
'y of the stable“isotope ratio to determine the stable isotope composition of carbor
e carbon afidhitrogen isotopic compositions use as references the Vienna Pee Dee Beler]
atmospheric nitrogen international reference standards, respectively, represented b
stabledisotope ratio of carbon and nitrogen and the contribution rate to the food sd
lculated by appropriate formulae.[32]

from
bries,

rular
n. An
021,

y by
isms
d by
kton,
into
y wet

mass
and
nnite
y the
urce

4.8.4 Sample preservation

After analysis, measurement, and identification, it should be determined whether all or part of the
samples should be reserved, according to the demands of data analysis, application and academic
value. The type specimens and typical specimens used for species identification should be preserved
permanently.

4.9 Analysis of video and photography data

Taxonomic analysis of the obtained video and photography data can be performed with regard to
References [14], [26] and [33-37]. A deep-sea taxon reference image database can be established with
methods described by References [38,39] to support image-based analyses.
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4.10 Quality control
The recommendations for quality control include the following:

a) All equipment and instruments for on-site investigation and analysis at sea should be tested/
calibrated and self-examined with record maintained according to the requirements for

measurement. Calibration certificates for the conductivity, temperature, depth and turbidity
sensors should be valid.

b) The standard materials used for analysis should be within the validity period.

g3 1ld ha % ecords should be
maintained for future examination/audit.

d) OQn-site sampling and analysis records should have audit records (see Annex A).

©1S0 2023 - All rights reserved 13


https://standardsiso.com/api/?name=bfd237c18760475d22adc18d6d810aef

ISO 22787

:2023(E)

Annex A

(informative)

Examples of sheets for samples and data collection

A.1 General

This annex i

to be used f

A.2 Sumi

Survey area

Station____ |

Sampling date (UTC)

Research Vessel

Year

Cruise

Month

mary sheet of samples and data collection

Day~to

rovides examples of records used for sample and data collection. These sheets arednte
r recording information on sample and data collection.

Year

Page  of

Month

nded

| Day

Number of station/

Length of survey line

(km)

Sample type and.quantity

Data type and quant

ity

Sw

SE

OR

PH

VI d

HOV

ROV

AUV

Lander syst

em

Deep towed
tem

camera sys-

(TV) box-cq

rer

(TV) multid

orer

CTD rosett
pler

b water sam-

Multinet

Plankton n¢ts

Epibenthic fledge

Key

PH = photo
VI =video

SW = sea water
SE = sediment

OR = organism

OD = other data

Sampler

14

Recorder

Proofreader
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A.3 CTD profiler observation and water sampling

Page of
Survey area Research Vessel Cruise
Station Sampling date (UTC) Year Month____ Day
Time Hour Minute to Hour Minute
Equipment Serial No.
Starting time (UTC) Release time (UTC)
Starting longitude Starting latitude
Starting water depth (m) Water depth of touchdown
(m)
[.anding longitude Landing latitude
Landing time (UTC) Ending time (UT(C)
Minimum distance above Maximum wire rop€ (m)
bottom (m)
Sampling depth (m)
Bottle 1 2 3 4 5 6 7 8 9 10 11 12
Depth
Fire
Bottle 13 14 15 16 17 18 19 20 21 22 43 24
Depth
Fire
Renpark
(TD file name Acoustic doppler
current profiler
file name
(TD computer Acoustic doppler
watchkeeper current profiler
operator
Wirch watchkeeper
Sampler Recorder Proofreader
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A.4 Record of multicorer sampling

Survey area

Longitude (E/W)___°

Diameter of;

corar N
L

Research Vessel

Cruise

' "Latitude (N/S)_°

Page of

Station

' ___"Depth___m Sampling No.

cnm
CTIT

VVVVV A )
Sampling ddte (UTC) Year Month Day_to Year Month Day__
Release Bottom contact | Back on deck
Localltime O
Latitude ol n ol n orn O O
(N/S)
LOl’lgﬂtLIde ol n ol nmn ol n O O
(E/W)
Depth/m O O
Wire rope|length/m — —& O
Corer No Thickness of Thickness of Totalthickness Note
overlying water | sediment layer (cm)
layer (cm) (cm)
1
2
3
4
5
6
7
8
Description:
Sampler Recorder Proofreader
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A.5 Record of box-corer sampling

Page of
Survey area Research Vessel Cruise Station
Longitude (E/W) ° ' " Latitude (N/S) ° ' " Depth m
Sedimentsampler Samphngarea Wl Samphna sequence No
Sampling time (UTC) Year Month Day. Hour Minute
to__| Year Month Day Hour Minute
Bottpm touch time (UTC) Year Month Day Hour Minute
L Subsamples Organisms from the sufrface
ayer
y Sample No. Mass Taxa Indjvidual
Ove¢rlying water
Ojcm ~ 2 cm
2lcm ~5cm
5rm~ 10 cm
Notgs:
Sampler Recorder Proofreader
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A.6 Plankton sampling record

Page of
Survey area Rearch Vessel Cruise Station
Longitude (E/W) ° ! " Latitude (N/S) ° ' " Depth m
Sampling time-HF&3 Year Menth Day Hous Minute
to Year Month Day Hour Minute Q‘](,b
aQ
_ Bottle Length Angle (°) Flowmeter read (él\
Sampling type No of rope Start End start | End (l‘ge arks
. (m) ar n ar n 0,
Net (bo
Net
Net Net & ©
Net ')Q\
Net \\>\
\%a r volume
s;" (Cm3)

m S

m A\W

m O

Water — <Q‘\t-

m O

m N\

m S

\ >
m O
R
QO

Sea conditi¢ns: ?\
Sampler Recorder Proofreader
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