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INTRODUCTION

The Commission for the Conservation of Antarctic Marine Living
Resources (CCAMLR), at its 1992 Meeting, adopted a Scheme of
International Scientific Observation as required under Article XXIV
of the Convention. The Scheme is designed to gather and validate
scientific information essential for assessing the status of populations
of Antarctic marine living resources and for assessing the impact of
fishing on those populations and populations of related and dependent
species. The Scheme is applied equally to harvesting and research
vessels.

In order to assist CCAMLR Members and their observers in planning
observation programs and recording data, the CCAMLR Secretariat,
in consultation with the Scientific Committee and its working groups,
has developed this Scientific Observers Manual. The manual contains
a number of guidelines for scientific observations and reference
materials.

At its meeting in 2005, the Scientific Committee approved the
recommendation from the Working Group on Fish Stock Assessment
(WG-FSA) that the observer logbook forms and instructions be
removed from the manual and made available in electronic format.
Accordingly, the logbook data recording and reporting sheets and
instructions are now available from the CCAMLR website
(www.ccamir.org/pu/e/sc/obs/logbooks.htm) or by contacting the
Secretariat.

v)
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TEXT OF THE CCAMLR SCHEME OF
INTERNATIONAL SCIENTIFIC OBSERVATION?

A. Each Member of the Commission may designate observers referred to in
Article XXIV of the Convention.

@

(b)

(©

(d)

(€)

(f)

Activities of scientific observers on board vessels will be specified by the
Commission. These activities are laid down in Annex | and may be
modified taking into account advice from the Scientific Committee.

Scientific observers shall be nationals of the Member who designates them
and shall conduct themselves in accordance with the customs and order
existing on the vessel on which they are operating.

Members shall designate scientific observers who shall be familiar with the
harvesting and scientific research activitiesto be observed, the provisions of
the Convention and the measures adopted under it and who are adequately
trained to carry out competently the duties of scientific observers as required
by the Commission.

Scientific observers shall be able to communicate in the language of the Flag
State of the vessels on which they carry out their activities.

Scientific observers shall each carry a document issued by the designating
Member in a form approved by the Commission identifying them as
CCAMLR scientific observers.

Scientific Observers shall submit to the Commission through the designating
Member, not later than one month after the completion of the observer cruise
or after the return of the observer to his’lher home country, a report of each
observation assignment undertaken, using the observation formats approved
by the Scientific Committee. A copy shall be sent to the Member whose
vessel was involved.

B. In order to promote the objectives of the Convention, Members agree to take on
board their vessels engaged in scientific research or harvesting of marine living resources
designated scientific observers, who shall operate in accordance with bilateral
arrangements concluded.

In such abilateral arrangement, the Member wishing to place scientific observers
on board a vessel of another Member shall be referred to as the ‘ Designating Member’
whilst the Member who accepts on board its vessel shall be referred to as the ‘ Receiving

Member'.

Such abilateral arrangement shall include the following principles:

@

(b)

The scientific observers shall be given the status of ship’'s officers.
Accommodation and meals for scientific observers on board shall be of a
standard commensurate with this status.

Receiving Members shall ensure that their vessel operators cooperate fully
with the scientific observers to enable them to carry out the tasks assigned to
them by the Commission. This will include access to data and to those
operations of the vessel necessary to fulfil the duties of a scientific observer
as required by the Commission.

1 Asadopted at CCAMLR-XI (paragraph 6.11) and amended at CCAMLR-X V| (paragraph 8.21).

Part|: S1-1



February 2000

(©

(d)

()

(f)

(9)

(h)

(i)

Recelving Members shall take appropriate action on board their vessels to
ensure the security and welfare of scientific observers in the performance of
their duties, provide them with medical care and safeguard their freedom and
dignity.

Arrangements shall be made for messages to be sent and received on behalf
of scientific observers using the vessel’s communications equipment and
operator. Reasonable costs of such communications shall normally be
borne by the Designating Member.

Arrangements involving the transportation and boarding of scientific
observers shall be organised so as to minimise interference with harvesting
and research operations.

Scientific observers shall provide to the relevant masters copies of such
records, prepared by the scientific observers, as the masters may wish to
retain.

Designating Members shall ensure that their scientific observers carry
insurance satisfactory to the Parties concerned.

Transportation of scientific observers to and from boarding points shall be
the responsibility of the Designating Member.

Unless otherwise agreed the equipment, clothing and salary and any related
allowances of a scientific observer shall normaly be borne by the
Designating Member. The vessel of the Receiving Member shall bear the
cost of on board accommodation and meals of the scientific observer.

C. The Designating Members shall provide details of observation programs to the
Commission at the earliest possible opportunity and no later than upon the conclusion of
each bilateral arrangement. For each observer deployed, the following details shall be

supplied:
(@) date of signing the arrangement;
(b) name and flag of the vessel receiving the observer;
(c) Member designating the observer;
(d) areaof fishing (CCAMLR statistical area, subarea, division);
(e) typeof datato be collected by the observer and submitted to the Secretariat
(e.g. by-catch, target species, biological data);
(f)  expected dates of the start and end of the observation program; and
(g) expected date of returning the observer to his’lher home country.
D. Members who have designated scientific observers will take the initiative in

implementing assignments identified by the Commission.

E. The scope of functions and tasks described in Annex | should not be interpretedto

\Y

Part|: S1-2

suggest in any way the number of required observers which will be accepted on board a
essel.
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ANNEX |

FUNCTIONS AND TASKS OF INTERNATIONAL SCIENTIFIC
OBSERVERS ON BOARD VESSELS ENGAGED IN SCIENTIFIC
RESEARCH OR HARVESTING OF MARINE LIVING RESOURCES

1 The function of scientific observers on board vessels engaged in scientific
research or harvesting of marine living resources isto observe and report on the operation
of fishing activities in the Convention Area with the objectives and principles of the
Convention for the Conservation of Antarctic Marine Living Resourcesin mind.

2. In fulfilling this function, scientific observers will undertake the following tasks,
using the observation formats approved by the Scientific Committee:

(i)

(i)
(iii)
(iv)
v)
(Vi)

(vii)

record details of the vessel’s operation (e.g. partition of time between
searching, fishing, transit etc., and details of hauls);

take samples of catches to determine biological characteristics,

record biological data by species caught;

record by-catches, their quantity and other biological data;

record entanglement and incidental mortality of birds and mammals;

record the procedure by which declared catch weight is measured and collect
data relating to the conversion factor between green weight and final product
in the event that catch is recorded on the basis of weight of processed
product;

prepare reports of their observations using the observation formats approved

by the Scientific Committee and submit them to CCAMLR through their
respective authorities,

(viii) submit copies of reportsto captains of vessels,;

(ix)

(x)

assidt, if requested, the captain of the vessel in the catch recording and
reporting procedures;

undertake other tasks as may be decided by mutual agreement of the parties
involved,

(xi)t collect and report factual data on sightings of fishing vessels in the

Convention Area, including vessel type identification, position and activity;
and

(xii)? collect information on fishing gear loss and garbage disposal by fishing

vessals at sea.

1 Added in accordance with CCAMLR-XV I (paragraph 8.16). The Commission decided to review the
effectiveness and the need to continue this activity after a two-year trial period (CCAMLR-XVII,
paragraph 8.17).

2 Added in accordance with CCAMLR-X VI (paragraph 8.21).

Part|: S1-3
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LIST OF CURRENT RESEARCH PRIORITIESIDENTIFIED BY THE

SCIENTIFIC COMMITTEE FOR CONDUCTING SCIENTIFIC

OBSERVATIONS ON COMMERCIAL FISHING VESSELS

Thelist below represents priority research tasks which have been defined and are kept

under periodical review by the Scientific Committee. Scientific observers are not required to
conduct the full set of tasks defined below. The ligt of tasks actudly undertaken by an
observer should conform with the scientific objectives of bilaterd arrangements between
Members designating and receiving scientific observers, and depends on the type of the
vessd, the number of observersinvolved and their professiona skills.

1

Fishery for Champsocephal us gunnari:

()

(i)
(ii)
(i)
V)

representative length-frequency didtributions
observations on sex and maturity stage

collection of otoliths for age determination
observations of the by-catch of other species

the incidental mortdity of predators (birds and sedls).

Longline fishery for Dissostichus €l eginoides:

0

(if)
(i)
(iv)

V)

(Vi)

(vi)
(viii)
(iX)

(%)

representative length frequency distributions;
observations on sex and maturity stage;
collection of otoliths and scales for age determination;

loss rate of fish from hooks during longline hauling; catching performance of
different hook sizes and types, observations on the condition of fish on capture

(for tagging experiments);
monitoring of total incidental mortdity of seabirds by species, sex and age;

assessment of seebird mortdity per unit of fishing effort and rdative vulnerability
of different species,

collection of bird bands and notification of other sudy markings,
evauation of the efficacy of mitigation messures,

invedtigation of the practicdities of the implementation of different mitigation
measures,

weighing a sample of longline waghts while the vessd is dongsde the wharf.

Partl: S2-1
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3. Fishery for Electrona carlsbergi:

0)
(i)

observations of fishing operations
observations of the by-catch of other species

4, Fishery for Euphausia superba induding by-catch of fish:

0)
(i)
(i)
(i)
V)
(Vi)
(vii)

observations of fishing operations

collection of haul-by-haul catch and effort data

representetive length frequency didtributions

representative sex and maturity stage ditributions

observations on feeding intensity

observations of the by-catch of juvenilefish

observations of incidental mortdity of predators (birds and sedls).

5. Fishery for Paralomis spp. (stone crabs):

0

(i)
(i)
)
(V)
()

Partl: S2-2

observations of fishing operations

collection of haul-by-haul catch and effort data

representative length frequency didtributions

representative sex and maturity stage digtributions

collection of samples of ovaries and eggs

representative length frequency didtributions by sex and maturity stages from
catches of bottom trawls (bottom trawl surveys).
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DATA COLLECTION AND SAMPLING REQUIREMENTS
FOR CONDUCTING SCIENTIFIC OBSERVATIONS ON
COMMERCIAL FISHING VESSELS

Details of the vessel’ s fishing operations, oceanographic and weather information
should be collected for each haul of atrawl, drift of ajig or set of alongline or pot string.

2. Information on the ship’s activities (in particular, during krill fishing) could be
collected daily by the observer at 20 randomly-selected intervals over the whole of the
observation period. A list of standard activities carried out on board the vessel could be
drawn up by the observer to be recorded against each time interval, including such
activities as fishing, processing of catch, searching for krill aggregations, etc. An
example of a timesheet for collection of random samples over the month is given in
Table 1.

3. Observers should record details of the movements of birds and mammals
including observations of their migratory movements and behaviour in relation to fishing
operations. These observations need not be restricted to periods during which fishing is
carried out but should be noted as the opportunity arises.

4. Details of the incidental mortality of seabirds and mammals and of the by-catch of
fish other than the target species and other marine organisms in fishing operations, should
be recorded for each haul of atrawl, drift of ajig or set of alongline or pot string.

5. Due to the technical complexitiesinvolved in recording data on incidentalmortality
of seabirds, two scientific observers, including one international observer, should be
present on longline vessels for this purpose whenever this is logistically possible.
Members are encouraged to put this advice into practice in appropriate circumstances.

6. Biological samples from commercial species should be taken by sampling
randomly from the catch. Demographic information should be recorded in as much detail
as possible from as many hauls as possible. Asaguideline:

(i) for thekrill fishery, length measurements should be taken from at least 100
krill should be taken from as many hauls per day as possible;

(i) for commercia species of fish, a representative sample of fish of each
species caught should be measured from as many hauls per day as possible.
In addition, as many specimens of other non-commercia species of fish in a
by-catch as possible should be measured; and

(iii) for the crab fishery, length measurement, determination of sex, maturity and
relative carapace age of at least 100 specimens per day should be carried out.

7. In addition to length, the following should be recorded:

» for krill - sex and maturity stages for 100 specimens; or
« for fish - weight, sex, maturity and age of 100 specimens.

8. In the krill fishery, samples of the catch should be taken specifically to determine

the levels of by-catch of young fish. As many hauls as possible should be analysed for
the presence of juvenile and post-larva fish.

Part1: S3-1
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0. An agreement on the fate of data and samples, and plansfor their analysis, should
be considered at the initiation of observer arrangements by Members designating and
receiving observers. Where neither Designating nor Receiving Member is able to process
samplesin atimely fashion, consideration should be given to sending them elsewhere for
processing.

10.  All datafrom observer programs which could be entered into existing CCAMLR
databases should be submitted to CCAMLR. A copy of all other data from observer
programs should also be lodged with the Secretariat where it will be kept as a hard copy
only. All data from observer programs submitted to CCAMLR would be subject to the
CCAMLR rules on data access which are given in Section 6 of Part I.

Part|: S3-2
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RECORDING AND REPORTING RESULTS OF SCIENTIFIC
OBSERVATIONS ON COMMERCIAL FISHING VESSEL S

GENERAL

Scientific observers designated in accordance with the CCAMLR Scheme of
International Scientific Observation are required to complete Scientific Observer
L ogbooks.

2. The scientific observer data forms combine records of a vessel’s fishing
operations, target species, by-catch, incidental mortality of seabirds and interactions
between marine mammals and fishing operations.

3. A set of formsfor recording thisinformation isincluded in Part |1 of this manual.
It isthe responsibility of the observer to ensure that for each cruise he/she has sufficient
guantities of all forms and al pertinent reference materials from Parts 111 and IV of this
manual .

« Longline Form L1, ‘Vessel and Observation Program Details’, should
be completed once, with some data fields on the form to be completed at the
beginning and others at the end of the observation program. Observers
should have several copiesof Form L2, ‘Fishing Description’. In general,
this form should be completed once at the beginning of the cruise, unless the
vessel changes from one type of longline gear to another, e.g. from
double-line‘ Spanish’ longline to single-line gear, or if substantial changes
have been made to the design of the bird-scaring device (i.e. streamer line).
Where this is the case, the new fishing gear and streamer line should be
described ona new form. Form L3, ‘Dally Work Schedule of Observer’,
isfor recording data several times during the cruise (completion is optional).
Forms L4, ‘Daily Setting Observations', L5, ‘Daily Hauling Observations',
and L6, ‘Biological Data Collection’, should be completed for every set and
haul. If there are no observations made, details on the setting and hauling
(L4(ii) and L5(ii)) should still be collected. Form L7, ‘Conversion
Factors', should be completed when appropriate (see instructions).

e Trawl: Form T1, ‘Vessal and Observer Program Details’, should be
completed once, with some data fields on the form to be completed at the
beginning and others at the end of the observation program. Form T2,
‘Fishing Gear and Processing Details', is designed to collect information on
up to six different trawl designs, if the vessel exceeds this number, more
forms should be completed. Form T3, ‘Trawl Details — details on every
trawl made should be recorded on this form, each form can accommodate up
to five complete trawls. Forms T4, ‘Length and Sex Composition’, T5,
‘Otolith / Scale Samples and T6, ‘Maturity and Age Determination for
Finfish’, are to be used for the collection of biological information and should
be completed in accordance with the priorities outlined in each observer’s
program. Form T7, ‘Conversion Factors, should be completed when
appropriate (see instructions).

e Squid: Form S1, ‘Vessel and Observer Program Details, should be
completed once, with some data fields on the form to be completed at the
beginning and others at the end of the observation program. Form S2,
‘Catch Information’, should be completed for every drift. Form S3,
‘Biological Data , isto be used for the collection of biological data and should
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be completed in accordance with the priorities outlined in each observer's
program. Form $4, ‘Conversion Factors, should be completed when
appropriate (see instructions).

4, Upon the completion of the observation program, the observer should submit
completed cruise logs, a summary report, samples of fishing gear (e.g. hooks or jigs) and
biological samplesto the technical coordinator of the scientific observer program of the
country which nominated the observer. An outline of information to be included in
scientific observer summary reports to CCAMLR is given in Part 1, Section 5 of this
manual. It is the responsibility of the technical coordinator to forward copies of these
documents to CCAMLR, together with information on the final destination of collected
samples.

THE FUNCTIONS AND TASKS OF SCIENTIFIC OBSERVERS

5. The list of current research priorities identified by the Scientific Committee for
scientific observations on commercial fishing vesselsis givenin Part |, Section 2.

6. Table 1 represents priority research tasks for observations on board longline
vessels. These tasks have been defined by the CCAMLR Scientific Committee and are
kept under periodical review. Scientific observers are not necessarily required to carry
out al thetaskslisted. The actual list of tasks undertaken by an observer should conform
with the scientific objectives of bilateral arrangements between designating Members and
Members receiving the scientific observer, and depends on the type of vessel on which
observation is undertaken, the number of observersinvolved and their professional skills.

Tablel: Priorities for CCAMLR scientific observers on board longline fishing vessels.

Priority Form* Description
High L5(vi) As many length measurements of fish as possible per haul, not exceeding 60.
High L5(vii) Fish sex and maturity information.

High L5(v) Monitoring the incidental mortality of seabirds.
Collecting and recording of bird band information.

High L 2(ii) Description of streamer lines used.

High L4(iv) Information on whether the streamer line was used during every longline set.

Medium | L5(viii) Estimation of commercial and by-catch speciesin numbers and weight, per number of

hooks observed for each set.

Medium | L5(viii) Recording fish discards (both target and by-catch species) per number of hooks observed

for each set.

Medium | — Evaluation of the efficiency of mitigation measures.
Medium | L5(vii) Collection of fish scales and otoliths for age determination.
Medium | L4(iv) Monitoring the location and time of offal discharge.

Low L5(v) Retaining (whole or head and leg) samples of birds for age and species identification.

Low L5(iv) The estimation of the number of fish per haul damaged during interaction with marine
mammals.

Low L5(ii) Estimation of the number of hooks lost.

*  See Part |l of this manual for forms.
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7. Whenever possible, two scientific observers should be present on each vessel.
Ideally, one observer should record the seabird data and the other the relevant data on fish
and fishing operations. The observer who undertakes the fish-related observations
during a voyage, which will principally occur during line hauling, can also accomplish
some aspects of seabird data collection. Similarly, the seabird observer can also assist in
the collection of fish-related data required during line setting observations.

8. As regards the collection of seabird data, the highest priorities for a single
scientific observer are asfollows:

(i) observation of the whole of any longline setting and hauling operation (or
parts thereof), together with the appropriate complete records of the number
and species of seabirds caught;

(ii) observation of at least 50% of the line hauling process, ideally divided into
periods covering the early, middle and late stages, with arecord of the times
and numbers of hooks observed and the appropriate complete record of the
species of seabirds caught;

(iii) theretention and labelling of whole specimens from the by-catch (in priority
order — albatrosses, giant petrels, white-chinned petrels);

(iv) documentation of the streamer line used; and

(v) documentation of the location and timing of offal discharge.

OPERATIONAL PROCEDURE

0. Observers must complete every field of their daily data sheets accurately; this will
entail observations during all parts of the fishing operation. It should be remembered that
the usefulness of an observer’'s work relies on higher recording the duration of
observation periods, the actual time at which events occur and on precise knowledge of
fishing operations (e.g. the number of baited hooks set, the number of hooks hauled and
the observed number of hooks hauled).

10. On dl forms, observed data refers to data collected by the observer
personally. No data derived from the crew should be included unless verified by the
observer (e.g. the setting positions from the track plotter). Data reported by the crew
should be supplied separately or noted on cruise log forms.

SPECIAL DEFINITIONSAND TERMS

11.  Certain terms are used throughout the scientific observer data forms to describe
the various fishing processes. The event of fishing with one longline once is caled a
singlelonglineset. Thissingle set is made up of three phases. setting theline (paying
out the line with baited hooks attached), fishing (the time between setting and hauling,
frequently referred to as ‘soak’ time) and hauling the line (taking the line back into the
vessel, and removing fish from hooks). For the trawl fishery, atrawl refersto the act of
setting, towing and hauling the gear. For the squid fishery, a drift refers to a jigging
operationa period wherethejigsarein use.

12. A streamer linerefersto any bird-scaring device which consists of a pole and
long section of line with streamers attached. This is positioned over the stern during
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longline setting. This type of gear has also been described in other publications as ‘tori
pole, ‘birdline' or ‘poleand line'. The CCAMLR streamer lineisthe design adopted by
CCAMLR. Itsconfigurationisgivenin Part I11, Section 12.

TIME ZONE

13.  Itisvery important that each observer maintains a constant time frame during the
cruise. Because vessels move around the ocean through varying time zones, and because
local time zones vary due to the imposition of daylight saving, etc., observers are
reguired to nominate the time zone they will use when completing their logs. It is usually
most convenient to use the time zone that the vessel is using, irrespective of whether the
vessdl isactualy in that time zone. The time zone used must be specified on the *Vessel
and Observation Program Details form, and must be specified in the number of hours by
which this time zone differs from GMT (refer to map of World Time Zones in Part |V,
Section 2). For instance, the time zone for South Georgia Island would be specified as
GMT-3 hrs.

UNITS
14.  If units of measurement are specified beside a data field, care should be taken to
record the information in those units, and also in the format indicated. If this is not

possible, the field should be highlighted and the units used documented to enable
conversion to be carried out | ater.

GENERAL FORMATS

15.  Thefollowing formats are used throughout the log:

Field Format Explanation
Date ddmmyy d =day, m = month, y = year
Time hhmm h = hours, m = minutes

Latitude and dddmmH d = degrees, m = minutes, H - hemisphere (i.e. S, E or W)
Longitude

OBSERVATION GUIDELINES AND SPECIES IDENTIFICATION

16. A setof guidelinesfor scientific observation in the CCAMLR Convention Areais
givenin Part 111 of thismanual. For identification of seabirds, observers may refer to the
seabird identification plates contained in the book Fish the Sea Not the Sky (CCAMLR,
1996), Identification of Seabirds of the Southern Ocean (Onley and Bartle, 1999), or any
of the many species identification handbooks which are available. For identification of
whales and seals, see other available publications, e.g. Volume Il of the FAO/CCAMLR
Species Identification Sheets for the CCAMLR Convention Area (Fischer, W. and
J.-C. Hureau (Eds), 1985).
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SECTION 5

SCIENTIFIC OBSERVER CRUISE REPORT

The cruise report has been deleted from this manual
and is now available only in electronic format.
The document may be obtained from the CCAMLR website
(www.ccamlir.org/pu/e/sc/obs/logbooks.htm) or by contacting the
Secretariat’s Scientific Observer Data Analyst (eric@ccamlr.org).




SECTION 6

RULES FOR ACCESS AND USE OF CCAMLR DATA



February 2004

RULESFOR ACCESS AND USE OF CCAMLR DATA

The following Rules for Access and Use of CCAMLR Data were adopted by the
Twenty-Second Meeting of the Commission (CCAMLR-XXII, paragraphs 12.1
to 12.6)":

It is recognised that:

1 All data submitted to the CCAMLR Secretariat, and maintained by the
CCAMLR Data Centre, shall be freely available to Members for anaysis and
preparation of documents for the Commission, Scientific Committee and their
subsidiary bodies.

2. Such data may be analysed in respect of:

(@ work specifically outlined and endorsed by the Commission or Scientific
Committee;

(b) work not specifically endorsed by the Commission or the Scientific
Committee.

3. Inclusion of data, analyses or results from data held in the CCAMLR Data
Centre into Working Papers, Background Papers, and any other documents tabled at
meetings of the Commission, Scientific Committee or one of their subsidiary bodies
does not constitute publication and therefore is not a release into the public domain.

4. Inclusion of data held in the CCAMLR Data Centre into the published reports of
the Commission, Scientific Committee, Working Groups, CCAMLR Science, the
Satistical Bulletin or any other CCAMLR publication constitutes release into the public
domain.

5. Inclusion of data held in the CCAMLR Data Centre in any publication outside
CCAMLR constitutes release into the public domain.

6. Subject to paragraphs (1) to (3), originators/owners of data have the right to:

(@ be consulted (including assignation of authorship) on the preparation, if
necessary including publication, of documents describing analyses and
interpretation of their data;

(b) approvethelevel of detail revealed in documents using their data;

(o) dipulate terms and/or levels of data security if necessary.

These rules replace those adopted at the Eleventh Meeting of the Commission (CCAMLR-XI,
paragraph 4.35). The current ‘Rules for Access to CDS Data (CCAMLR-XIX, paragraph 5.23)
should remain in place alongside the new standard rules until such times as all aspects of CDS data
handling are duly taken into account in the new standard rules (CCAMLR-XXII, paragraph 7.22).
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Accordingly,

7. Requests to the Secretariat for access and/or use of data maintained by the
CCAMLR Data Centre by individua Member scientists/officials shall be approved in
writing as appropriate by that Member's Commission Representative, Scientific
Committee Representative, or CDS Officer in consultation with the Commission
Representative.  Members are responsible for informing individual scientists or
individuals requesting data of the rules governing access and use of CCAMLR data and
for obtaining agreement to comply with such rules.

8. Requests in support of analyses endorsed under (2)(a) above should include the
type of data requested, the degree of data aggregation required, the spatial and temporal
detail required, and the anticipated format to be used in presenting results of the
analyses. For such requests, the Secretariat shall ensure that each request meets the
conditions of the approval granted for the original endorsement, and, if so, release the
data and inform the data owner(s)/originator(s) accordingly. Release of data by the
Secretariat to the requestor does not constitute permission to publish or release data into
the public domain. Such permission remains a matter to be determined between the
requestor and the data originator(s).

9. Requests in support of non-endorsed analyses under (2)(b) above should include
the information listed in (8) as well as details of the analytical procedures to be used and
the opportunity for data owner(s)/originator(s) to be involved. For such requests, the
Secretariat shall be satisfied that each request contains the required information before
forwarding it to the data originator(s) for approval within a specified time period. Once
approval has been received the Secretariat shall release the data. Release of data does
not constitute permission to publish or for release into the public domain. Such
permission remains a matter to be determined between the requestor and the data
owner(s)/originator(s).

10.  If approval for data release under (9) is not forthcoming within the specified
period, the Secretariat shall initiate and facilitate consultation between the data
requestor and data owner(s)/originator(s). The Secretariat shall not release data without
the written approval of the data owner(s)/originator(s). Failure to achieve agreement
shall be brought to the attention of the Scientific Committee and Commission.

11.  The following statement shall be placed on the cover page of all Working
Papers, Background Papers and any other papers tabled at meetings of the Commission,
Scientific Committee or their subsidiary bodies:

‘This paper is presented for consideration by CCAMLR and may contain
unpublished data, analyses, and/or conclusions subject to change. Data in this
paper shall not be cited or used for purposes other than the work of the
CCAMLR Commission, Scientific Committee or their subsidiary bodies without
the permission of the originators and/or owners of the data.’
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PART Il

LOGBOOK FORMS AND INSTRUCTIONS FOR RECORDING
RESULTS OF SCIENTIFIC OBSERVATIONS ON
COMMERCIAL FISHING VESSELS

The logbook forms and instructions have been deleted from

this manual and are now available only in electronic format.

The documents may be obtained from the CCAMLR website
(www.ccamlr.org/pu/e/sc/obs/logbooks.htm) or by contacting the
Secretariat’s Scientific Observer Data Analyst (eric@ccamlr.org).
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STANDARD MEASUREMENTS FOR KRILL, FISH,
CRABS AND SQUID

Figure1l: Measurement of total body length (AT) of krill caught during commercial fishing operations:
front of eye to tip of telson, to the nearest millimetre below (SC-CAMLR-VIII, Annex 5,

Appendix 10).
- T >
< SL >

Figure2:  Standard body length measurements of fish: TL - Total Length isfrom the most anterior part
of the snout to the most posterior part of the cauda fin when this fin is extended along the
length of the body; SL - Standard Length is from the most anterior part of the snout to the

end of the vertebral column (usually marked by avertical groovein the caudal peduncle when
itisflexed).
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Chela (hand) height
Marginal spines

Figure3:  Standard carapace measurements of crab: CL - carapace length is from the posterior edge of
the eye socket to median posterior carapace; CW - carapace width is the largest width across
the carapace including marginal spines.

M antle length

; Ovary
Nidamental gland

Figure4: Location of the nidamental gland and the measurement position for mantle length.
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ASSESSMENT OF KRILL SIZE COMPOSITION

Taking measurements from alarge number of specimens is not a difficult task,
however certain rules must be observed in order to guarantee the representativeness of
data obtained. First of all, it is essential that samples to be measured are taken properly.
In order to obtain accurate data on krill size composition it is necessary to measure at |east
100 krill, athough thisis by no means a set number and more than this number is usually
measured. Before measuring begins, the entire sample is divided into subsamples (in
half, in half again and so on until subsamples will contain about 200 krill each).

2. The standard measurement of krill (AT) isfrom the front of the eyeto thetip of the
telson, the thin, tapered triangular plate at the end of the abdomen.

3. Graph paper or aruler with ascale of 1 mm is recommended for measuring krill.
A size grouping of 1 mm should be used. A magnifying glass equipped with a light
should be used when grouping krill by size. These groups are known as size classes.
M easurements of individual krill are recorded in appropriate size class columns on the
tally table. The appearance of clear maximum peaks in some size classes indicates that
enough krill have been measured and that it is possible to stop measuring (i.e., thereis no
need to analyse the next subsample). If no clear peaks are evident measuring should be
continued. However, if more than 300 specimens are measured and no peaks appear,
measuring should be stopped. The absence of size peaksin such cases does not reflect a
lack of material, but rather an especially complex size composition. There are special
methods for assessing such samples which are not discussed in this manual.

4. Upon completion of measurements, the number of specimens in each size classis
recorded and the total number of krill measured is calculated. It isalso useful to represent
the results of measurements as length frequency distribution curves or histograms.

5. The results thus obtained indicate the krill size composition of the catch.
Maximum values on the length-frequency distribution correspond to the modal values of
krill length. Sometimes when it is difficult to distinguish one modal class from the next
most frequent classes (the number of specimens in each size class) these values can be
included in alarger range. Size classes containing the smallest and largest specimens
over the entire size range are also identified.
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KRILL FEEDING OBSERVATIONS

Krill is a filter-feeder whose primary food is phytoplankton. Once inside the
krill’s body, the cell contents of algae colour the compartments of the digestive system
green. The colour change of the liver is most striking, usually bright green in actively
feeding krill. The contents of the intestinal tract of live, transparent krill are clearly
visible. These factors make it possible to quickly determine feeding intensity of krill,
indicators of which are colouration details of krill carapace and liver.

ANALYSISOF KRILL BY ITSCOLOURATION

2. Krill colouration should be determined by using the coloured illustrations
(Figure 1) together with the description of krill colouration in Table 1. Carapace and
liver colour, aswell asliver transparency, are identified during the analysis.

The following points should be borne in mind when analysing krill colouration:

(i) only liveor fresh krill should be used;

(it)  krill specimens should have no mechanical damage; and

(iii) sorting and analysis should be conducted in a cold, well-litareaimmediately
after the catch has been emptied from the trawl onto the deck.

3. Krill are arranged into colour groups against a white background. No less than
100 specimens are to be used. After sorting, krill of each type are counted. The group
weight for each typeis then determined.

4. The percentage of specimens belonging to each type is calculated using the
following formula:

K, = N w00 1)
N

and the weight Bercentage of specimens of each type:

K, =M 00 (2)
W

S

where K, K,, arethe percentage of krill specimens of a given colour type in the sample
by number and biomass respectively;
N;, W; arethe number and biomass of krill specimens of a particular colour type
in the sample; and
Ng, W, arethe overall number and biomass of krill in the sample.

Tablel:  Krill colouration details (see Figure 1).

Plate Number Carapace Colour Liver Colour Liver Transparency
I red (pink) colourless or dightly green transparent
I light green light green transparent
Il green green dlightly transparent
v dark green various shades of dark green totally opaque
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Chart of krill colouration types.
Planche des différentes colorations du krill.

THIBI OKPACKH KPAJISL.
Cuadro de las distintas coloraciones del kril.
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MATURITY STAGES OF KRILL

Features of sexual dimorphism which make it possible to distinguish males from
females appear after krill have entered the final phase of maturation. Mature males and
females are outwardly easily differentiated (Figure 1A and B). Asarule, females are not
as brightly pigmented as males (especially in the thorax area). Sexually mature males
have wider abdominal segments of a somewhat angular shape and stronger pleopods. As
arule, the carapace of malesis shorter and the eyes larger.

2. Females have athinner abdomen and a proportionally longer carapace. As the
maturation process progressesto later stages, males acquire more distinguishing features.
Females, by contrast, have the appearance of immature specimens until aimost full
maturation. After spawning, males lose features of sexual dimorphism and are often
confused with females (if assessments are made only on the strength of outward
appearance). Therefore, great care should be taken at first, and in the absence of the
necessary experienceit is advisable to examine internal reproductive organs of krill to
ensure that the sex has been correctly determined.

3. The most distinguishing feature of maturing and mature female krill which can be
detected with very little experience is the red spot in the ventral posterior region of the
thorax, the thelycum. It is set alittle back from the point at which the cephalothorax is
separated from the abdomen. The male has a red-coloured formation known as the
‘ampulla in approximately the same place as the female, on the lower part of the body.
This is where spermatophores develop. However, while the thelycum is a singular
structure, the ampullais adual organ. Also, the ampullae are located at the very edge of
the abdomen, whereasthe thelycum is set dightly back from it. It should also be noted
that the thelycum is situated at the base of the last pair of thoracic legs while the ampullae
are near the extreme end of the thorax where there are no legs.

4. Note also that the thelycum is often not bright red but brownish in colour. The
mature thelycum usually carries spermatophores which are generally empty.
Spermatozoa are quickly transferred inside the thelycum. Only the brown tips of
spermatophoresare visible from the outside, which gives the thelycum a reddish-brown
appearance. |f spermatophores are still full, two white spots are clearly visible on the
thelycum (on the rare occasion there may be more, for example four, six or even eight).
Only the empty thelycum has a bright red pigmentation.

5. When oneisin theinitial stage of examining krill, amagnifying glass or binocular
microscope should be used. Moreover, krill should be placed in water in a Petri dish.
The thelycum, and especially the ampulla, are covered by gill fibres and are not
immediately distinguishable.

6. On some occasionsit may be difficult to identify sex, in which case dissection is
required. The thelycum, for example, has no pigmentation in autumn or if it is analysed
after being preserved, a process which causes krill to discolour. Apart from dissection, it
is possible to sex fairly large specimens, primarily those which are in late stages of
development, using slight magnification under a binocular microscope.

7. In the case of females, as we have aready indicated, the thelycum is the main
characteristic feature used in sex identification. Situated at the base of the last pair of
thoracic legs, it has a tri-lobed structure (Figure 1F). The edges of these lobes are
smooth in fully developed thelycum; the side lobes are sightly longer than the central
one.

Part I11: $4-1



June 1997

8. For males the corresponding feature is the presence of petasmae (Figure 1E).
This dual organ appears as modified endopods of the first pair of pleopods.

DISTINGUISHING JUVENILES FROM MATURING MALES

0. As we have seen, the thelycum is used to differentiate maturing females from
mature ones. However, we till have to distinguish males from juveniles. Some males
can be identified by characteristics of sexua dimorphism. However, these features are
only obvious in fully mature males, which necessitates the following procedure.
Experience has shown that those specimens similar in size to females with a coloured
thelycum arein fact males. By concentrating on the smallest specimens with a coloured
thelycum (the lower size limit) it is possible to divide maturing males from females,
ending up with two groups of krill of either sex. Krill which are smaller still and do not
have a red spot on the thelycum are juveniles. The difference between juveniles and
maturing krill is not always clear-cut since pigmentation of the thelycum varies in
intensity (in less mature females the thelycum is pale pink). However an absolute
delineation between maturing and completely immature specimens (juveniles) is not of
primary importance for the purpose of ng sex composition of catch samples.

10.  Of coursg, if the necessity arises one can always sex specimens of any size under
magnification. In this case, sorting is governed by the presence of petasmae. This organ
in its various forms (stage of development) appears in males from approximately 28 mm
in length. Beginning from this size, all specimens being sorted which do not have a
petasma are females. The petasmae are usually folded back and tucked inside the plate of
the swimming leg next to the lobes. Juveniles are easily identified as having no external
sexua characteristics, either petasma or thelycum. Subadults or maturing krill will need
to be identified under magnification.
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Figure 1: Euphausiasuperba. A - mature male (Stage IV); B - mature female, ready to spawn
(Stage 1V); C - newly spent female (Stage V); D - juvenile or adolescent (Stage | or 11);
E - ventral view of male with gills partly removed from one side; F - ventral view of
female, with gills partly removed from one side. Am - gaculatory duct; Ov - ovary; Pt -
petasma; T+S = thelycum plus spermatophores (from BIOMASS Handbook, No. 11).
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STAGES OF KRILL MATURITY (FRESHLY - CAUGHT ANIMALS)

11.  Individuaswithin samples should be classified according to the following scheme
(stagesindicated in brackets are given according to Makarov and Denys, 1980):

Stages of krill maturity:

Maturity Stage Males Females
l. Juveniles Secondary sexua characteristics are Secondary sexual characteristics are
not visible.  Krill at this stage not visible. Krill at this stage
usualy can be sexed only by histo- usually can be sexed only by histo-
logical examination (1). logical examination (1).

Il. Beginning of | Petasma is not fully developed and Thelycum is observed at different
maturation— | usually feebly chitinised. Spermato- stages of the development, from not
Subadults phores in egaculatory ducts are fully developed thelycum with

absent (11A). bristles on lateral plates to fully
developed thelycum.  Spermato-
phores are rarely observed. Thorax
is not swollen. Ovary has two
rows of lobes in the front section.
Ovary may be swollen. All oocytes
are translucent and are of similar
size(I1A-11A) .

[I. Completion Petasma is aimost fully developed, Thelycum is fully developed, pink

of maturation| however proximal wing of the inner in colour and wusuadly with
lobe has no flattened knife-edge spermatophores.  Thorax is clearly
extension. Ampullae have small swollen. Ovary is noticeably
spermatophores having similar sym- swollen. Cytoplasm is not trans
metric condyles (111A). lucent in all or in part of oocytes,
but nuclei are visible as circles of

lighter colour (111B,C).

V. Fully Petasma is fully developed. Thelycum is fully developed,
matured Proximal wing of the inner branch coloured and usualy with full or

has two knife-edge extensions. empty spermatophores. Thorax is

Ampullae have large spermatophores noticeably swollen. Ovary is

with asymmetric condyles (111B). swollen, its posterior lobe extends
up to first and second abdominal
segments.  Oocytes are large, non-
translucent and filled with granular
substance. Nuclel are not visible
(1ID).
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Maturity Stage

Males

Females

V. Spawn

Petasma is the same as in the
previous stage. Ejaculatory duct
ampullae are empty. Ejaculatory
duct openings are enlarged and pink
in colour.

Thelycum is fully developed,
coloured and usualy has empty
spermatophores. Thorax is notice-
ably swollen. Ovary is small,
subsided, flabby and irregularly
formed. Small immature oocytes
arelocated sporadically or in groups
adong the ovarian walls. Severd
un-spawned large oocytes may be
found in the ovary (I11E).

VI*.  Transtionto

Petasma is reduced. Petasma wings

Thelycum is reduced, not coloured

restingstage | are usually of irregular form. or pae-coloured. Spermatophores
Ejaculatory duct openings ae are absent. Thorax is not swollen
decreased but noticeable, not or dightly swollen. Ovary is in
coloured or pale-coloured. Ampullae the  process  of shrinking
are empty. longitudinally or transversaly.
Ovary isflabby or mellow. Several
un-spawned whole or partialy
resorbed oocytes may be present in
the ovary.
VI-VII*. Resting Petasma is reduced to the size at Thelycum is reduced and not
stage Stage Il (beginning of maturation). coloured. Spermatophores are
(digpause) Ejaculatory duct openings are not absent. Thorax is not swollen.

visible. Males at Stage VI-VII can
be distinguished from males at Stage
Il only by their larger sizes.

Ovary is completely shrunken and

resembled ovary at Stage Il. Its

characterigtic features are:

(i) rounded posterior part;

(ii) twice as many frontal lobes;

(iii) resorbed remnants of mature
oocytes.

Females at this stage are larger than

newly matured females.

* |t is possible to distinguish between these two stages in a well-equipped laboratory ashore. Some
degree of expertise beyond that normally expected from an observer under at-sea conditions would be
required. For practical reasons these two stages may be described as Stage I1.
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MATURITY SCALES OF ANTARCTIC FISH

Maturity scales for nototheniids and channichthyids based on ovarian and testis
cyclesin Notothenia coriiceps, Champsocephalus gunnari, Chaenocephalusceratus and
Pseudochaenichthys georgianus (from Kock and Kellerman, 1991).

ICEFISH (Channichthyidag)

Females

Maturity Stage: Description:

1. Immature Ovary small, firm, no eggs visible to the naked eye

2. Maturing virgin or resting Ovary more extended, firm, small oocytesvisible,
giving ovary agrainy appearance

3. Developing Ovary large, starting to swell the body cavity, colour varies
according to species, contains oocytes of two sizes

4. Gravid Ovary large, filling or swelling the body cavity, when
opened large ova spill out

5. Spent Ovary shrunken, flaccid, contains afew residua eggs
and many small ova

Males

Maturity Stage: Description:

1. Immature Testis small, translucent, whitish, long, thin strips lying
closeto the vertebral column

2. Developing or resting Testis white, flat, convoluted, easily visible to the naked eye,
about 1/, length of the body cavity

3. Developed Tedtis large, white and convoluted, no milt produced
when pressed or cut

4. Ripe Tedtis large, opal escent white, drops of milt produced
when pressed or cut

5. Spent Testis shrunk, flabby, dirty white in colour

Part I11: S5-1



June 1997

LANTERN FISH (Myctophidae)

Based on observations of Electrona antarctica

(from Anon., 1983)

Females

Maturity Stage:
1. Immature

2. Developing

3. Mature

4. Gravid
5. Spent

Description:

Ovaries small and transparent, membrane thin. Maturity index
no higher than 1.5%. Oocytes small and transparent having a
diameter from 0.25 to 0.3 mm; visible to the naked eye.
Oocytes the size of protoplasm and oogonia are visible in
histological preparations.

Initially and repeatedly maturing fish. Ovaries more extended
yellowish in colour, membrane thin and semi-transparent.
Opaque ovarian cells visible - diameter 0.3 to 0.7 mm.
Maturity index from 1.5 to 7%.

Ovaries maximum size, yellow in colour, opaque. Maturity
index 11 to 14%. As oil droplets and protein granules blend,
oocytes become transparent and ovaries become semi-
transparent. The larger oocytes have a diameter of 1 to 1.2
mm. Apart from the larger and often semi-transparent cells,
opaque cells with adiameter up to 0.5 mm are visible.

Gravid stage.

Appears similar to maturity stage 3, the difference here being a
wrinkled and somewhat thicker membrane and also the
presence of remaining mature water-filled oocytes in the
ovarian cavity.
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MATURITY SCALE OF STONE CRABS, PARALOMIS SPP.

Females

Maturity Stage: Description:

1. Eggs uneyed Eggs orange to yellow in colour, no eye spots

2. Eggseyed Eggs orange to yellow in colour with distinctive, black eye spots
3. Eggsdead Eggs entirely white, black or brown

4. Empty egg cases Eggs absent but egg cases still attached to pleopods

5. Non-ovigerous Eggs absent, no reproductive tissue attached to pleopods
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MATURITY SCALE OF SQUIDS

Squid Maturity Scale Codes (Lipinski, 1979)

Maturity Stage Female Male

[. Juvenile Sexua organs very hard to find with | Sexua organs very hard to find with the
the naked eye. The oviducts and | naked eye. Spermatophoric complex
nidamental glands appear (if at al) as | appears (if at all) as a transparent or
very fine transparent strips. Ovary | trandlucent spot. Testes transparent,
translucent and membranous. membranous.

[1. Immature Sexual organstranslucent or whitish. | Sexual organs tranducent or whitish;
Oviducts and nidamental glands form | separate parts of the Spermatophoric
clearly visible translucent or whitish | complex clearly visible; testes small
strips. The oviducts meander visible, | and their structure invisible.
nidamental glands small; all viscera
behind them easily observable. The
ovary clearly visible, in most cases
immature ovainvisible.

[11. Preparatory The sexual organsare not trandlucent. | Sexual organs not translucent; vas
Meander of the oviducts is extended. | deferens whitish or white,
Nidamental glands enlarged covering | spermatophoric organ with  white
some internal organs. Immature ova | streak; testes in most cases white or
clearly visible. pink, their structure invisible.

V. Maturing Nidamental glands large, coveringthe | Vas deferens white, meandering,
kidneys and dista part of the | enlarged; spermatophoric sac long with
digestive gland; oviductal glands | structureless whitish particles inside,
fleshy and swollen. Plenty of eggs | but without formed spermatophores;
in the oviducts, meanders hardly | testisfirm and its structure visible.
noticeable. Eggs not translucent and
pressed together, at least in the
proximal part of the oviduct.

V. Mature As above, but the eggs ae | As above, except that spermatophores

translucent, at least in the proximal
part of the oviduct. Cut open, the
nidamental glands secrete a viscous
substance

are present in the spermatophoric sac.
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REMOVAL AND STORAGE OF OTOLITHS

INTRODUCTION

Otoliths are small calcareous concretions in the inner ear of fish. They are
involved in maintaining the fish’s balance and orientation in the water, and in sound
detection. Because they increasein size as the fish grows, their structure displays bands
reflecting fast or slow growth in amanner analogous to tree-rings. These bands are used
by biologists to estimate the age of the fish. The use of otoliths is especially important
when scales, the other important hard part used for ageing, are either absent (as in
Channichthyids) or lost from the fish by the time it is brought on deck (Electrona
carlsbergi).

OTOLITH REMOVAL

2. The inner ear on each side has three otoliths, but two of these are usually very
small and only one of each set (the sagitta) is usually useful or evenvisible. The inner ear
apparatus is found usually nestling in a pouch-like extension of the cranium (the otic
bulla) in the postero-ventral part of the skull. The best technique for speedy and reliable
otolith removal depends on the size of the fish.

Nototheniids and Channichthyids

3. Equipment - alarge knife with arigid blade, fine-point forceps.

4. Technique - place the fish belly-down on a firm table and make a vertical cut
through the head with the knife in the position indicated in Figure 1. The exact position
hasto belearnt by trial and error, as each speciesis dightly different. Theaimisto make
the cut either just anterior or just posterior to the otoliths, so that these can be picked out.
An error of afew millimetres can mean that the otoliths themselves are dliced in half. Cut
at least half-way down through the head, so that the anterior part can be bent forward and
down to expose the cranium. The vertical section of the head thus exposed should
resemble Figure 2B (assuming you have cut behind the otoliths and are looking towards
thefish’ssnout). The otoliths are to be found in the small depressions in the floor of the
cranium (otic bulla). They are easily recognisable by their bright white opague colour, in
contrast to the creamy colour of the brain tissue and the translucent bone. They are
usually still encased in the inner ear membranes, and can be picked out with the forceps.
If you cannot find them, try making another cut a little anterior or posterior of the
first one.
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Cut here

Dissostichus el eginoides

Cut here

Champsocephal us gunnari

Figurel: Positionsto makeincisionsfor otolith removal.

5. Analternativetechnique is to remove the roof of the cranium and look for the
otoliths below the brain. This technique is slower than the first one, but is useful for
inexperienced peopleto help them learn the precise position of the otic bulla. In this
method, make a shallow vertical cut with the knife at the posterior extremity of the head,
but sufficiently deep to reach the brain cavity. Then continue this cut forward so as to
dlice off the top of the cranium and expose the brain. The otoliths can be found in the
very bottom of the brain case below the hind part of the brain (Figure 2A).
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Otolith
Operculum

Gill Chamber
Gut

——

Figure2:  Positions of otolithsin the head: (A) dorsal view, (B) vertical section through head.

Electrona carlsbergi

6. Equipment - jeweller’ s fine point forceps, small scalpel.

7. Technique - lay the fish on its side and lift the operculum. With the scalpel,
carefully cut away the dorsal end of the anteriormost gill arch where it attaches to the
underside of the cranium, and the surrounding tissue. This should expose the bone of the
otic bulla, through which the relatively large white sagittal otolith can be seen. This bone
isvery thin and can be easily pierced with the forceps, and the otolith removed. Repeat
the operation on the other side of the fish.

DATA RECORDING AND OTOLITH STORAGE

8. Otoliths are best stored in small manilla envelopes, about 50 mm x 75 mm, with a
gummed flap. Plastic or other non-porous bags are not recommended, as they do not
allow the contentsto dry out. If any tissue remains on the otolith, it will rot and tend to
damage the otolith if it cannot dry out. In any case, rub the otoliths between the fingers to
remove as much tissue as possible before placing in the envelopes. Small otoliths should
first be put in a small capsule (empty gelatin capsules, as used in the pharmaceutical
industry, are best) to prevent them being lost in the cracks of the envelope or damaged.

0. On the outside of the envelope record the information as shown in Figure 3. A
rubber stamp for printing the headings is very useful to avoid excessive writing, and
batches of envelopes should be prepared beforehand.

10.  Keep the otoliths in their packets in a dry place and safe from having heavy
weights put on them, or other damage.
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Sample Number

Haul Number

Species
TL SL
Weight Sex
Otolith/Scale

Serial Number ~ Date

Figure3: An example of datato be written on the otolith/scal e packet.
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COLLECTION AND STORAGE OF SCALES

INTRODUCTION

During development, scalesfirst appear in the dermis astiny aggregations of cells,
most often forming first on the caudal peduncle and spreading from there. Such an
aggregation soon forms a scale platelet, the focus of the definitive scale. These platelets
make their first appearance at different sizes of individual in different fishes; atypical size
at which scalesfirst appear is about 20 mm for most species. Soon ridges are deposited
on the outward surface of the growing scale. The rate of deposition undergoes seasonal
changes which causes the patterns of circuli formation that are characteristic of annuli.

2. The scalesliein pocketsin the skin of the fish and are divided into two areas: an
embedded area covered with striations and concentric rings (circuli), and an exposed area
which is unstriated.

3. Scales vary in shape depending on the contours of the fish, and tests should be
carried out to determine the most suitable site from which to sample them. This site
would have the fewest replacement scales, and the scales should exhibit the maximum
number of annuli.

COLLECTION

4. Scrape the mucus and loose scales from the fish with a knife before taking the
sample. Clean the knife. Thisis to ensure that each sample of scales is from only one
fish. Lift off scalesfrom the side of the fish with a clean knife blade.

5. A large number of scales (at least 20) should be taken from each fish. (This is
because many scales are replacement scales and consequently lack detail in the central
region.) The best location on the fish body for taking scales is usualy underneath the
pectoral fin as shown in Figure 1.

Figure1l: Recommended location (A) for scale sampling on the fish body.
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DATA RECORDING AND STORAGE OF SCALES

6. Scales should be air-dried and stored in labelled paper envelopes. Plastic or other
non-porous bags are not recommended, as they do not allow the contents to dry out.

7. On the outside of the envelope record the information as shown in Figure 2. A
rubber stamp for printing the headings is very useful to avoid excessive writing, and
batches of labelled envel opes should be prepared beforehand.

Sample Number

Haul Number

Species
TL SL
Weight Sex
Otolith/Scale

Seriadl Number — Date

Figure2: An example of datato be written on the otolith/scal e packet.
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SEX AND RELATIVE AGE DETERMINATION
OF STONE CRABS, PARALOMIS SPP.

posterior end

anterior end

female
Ssymmetrical cacified plates asymmetrical

Paralomis

Figure1: Ventral view of abdomen of stone crabs, Paralomis spp.

Tablel: Carapace condition/relative age of Antarctic crabs.

Relative Age Code Carapace Condition Description
1 Soft Carapace flexible and generaly lightly coloured
2. New hard Carapace hard, no fouling organisms on

exterior of carapace

3. old Carapace hard, fouling organisms present on
exterior of carapace

4, Very old Carapace hard, fouling organisms present, tips
of spines and joints discoloured (often black)
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OBSERVATION OF BY-CATCH OF FISH LARVAE
IN KRILL CATCHES

By-catch analysis starts with sampling larval fish from krill catches. In order to
obtain comparable data, standard samples of about 40 to 50 kg of krill must be taken from
all trawls.

2. For the most accurate count of larval fish in krill catches, samples should be taken
from particular areas of the trawl bag (Figure 1). After the trawl has been brought on
deck, the mesh in the top cylindrical part of the trawl bag is opened by undoing access
seams and one to two samples are taken from each part of the trawl bag. If samples
cannot be taken from the trawl bag for safety reasons, they can be taken from the
conveyer belt in the fish factory area. There is no possibility that krill from the sampled
catch is mixed with krill from the previous catch because krill catches intended for food
processing in the fish factory are generally small (5 to 7 tonnes). By the time atrawl is
raised on deck the previous catch has already been completely processed. In order to
ascertain the level of homogeneity of juvenilefish distribution in krill catches it is best to
analyse each sample individually and then extrapol ate the values obtained over the entire
catch. When sampling larvae and fry, one should be mindful of their relatively small size
(40 to 70 mm) since they are close in size to euphausiids and can be hard to separate from
the krill mass. Therefore each sample should be divided into small subsamples. Each
subsample should be spread over a table or dark-coloured plastic sheet since larval
Antarcticfish are usually almost transparent or are very lightly coloured. Krill are
removed one by one from this subsample; larvae and fry remaining after all the krill have
been removed are collected into containers (one for each sample) and labelled. After
separating larvae and fry from all samples they are counted and their species identified.
Difficulties can arise in determining species composition when dealing with juveniles. An
identification key of larval Antarctic fish, published by BIOMASS (BIOMASS Scientific
SeriesNo. 10, 1989) is recommended for speciesidentification. In case of any doubts in
speciesidentification a sample should be preserved for further examination.

3. Collected specimens are grouped according to species. Thetotal number of fry of
each species in the sample and then in the catch is determined; these data are then
subdivided according to times of the day. Then the total or standard length of larvae and
fry of each species is measured separately and the various size classes are weighed
collectively. After measuring and weighing, the fry and larvae collected for further
examination (e.g., morphometric measurements, analysis of diet, etc.) are fixed in a 4%
solution of formaline and stored in labelled jars until the end of the cruise.

Figure1l: Sections of the trawl bag from which samples are taken (1), access seams (2) and codline (3).
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4, Following sampling, the proportion of juvenile fish by-catch in the total catchis
calculated as.

P, tP, +P,
" P +P,+P,
where Y, is by-catch in the trawl bag, kg;
P,.P,.P, isby-catchinsamples1, 2 and 3 respectively, kg;

Py, Py, P3 istotal mass of samples 1, 2 and 3 respectively, kg; and
Y istotal catch, kg.

5. It is known that pelagic juveniles of Antarctic fish make daily vertical migrations.
Therefore the size of by-catch of juvenile fish in krill catches can greatly depend on the
time of day. Asaresult, itisessentia to take into consideration when fishing took place
and to group catches according to the time of day when recording by-catch data for
juveniles. For ease of data recording, a 24-hour period can be divided into appropriate
periods according to the season. A table showing the dependence of juvenile by-catch
(absolute and relative values) on the time of day should also be compiled.

6. When data are plotted onto maps it is essential to show trawling sites and the
amount of juvenilefish caught. Points of similar values for juvenile by-catch are joined
by isolines; contoured sites show areas where krill and juvenile fish are distributed.
These maps of spatial distribution of by-catch provide a good illustration of the presence
of juvenilesin areas of krill concentrations. Moreover, it is possible to map both absolute
and relative values of juvenilefish, i.e. per 1 tonne of krill caught and per fishing effort.
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OBSERVATIONS OF INTERACTIONS OF SEABIRDS AND
MARINE MAMMALS WITH LONGLINE FISHING OPERATIONS

OBJECTIVES OF OBSERVATIONS

Scientific observations of seabirds and marine mammals are carried out on
board longline vessels with the following objectives:

(i)

(i)
(iii)
(iv)

(v)

(vi)

(vii)

to document and quantify seabird catch rates and determine the specific
identity, age and sex of all birds caught;

to assess the relative vulnerability of different seabird species;
to monitor the mortality of seabirds per unit of fishing effort;

to document all aspects of a vessel’s fishing strategy, methods and
equipment which have an impact on seabirds and marine mammals;

to assess the effectiveness of CCAMLR measures aimed at reducing the
incidental mortality of seabirds;

to ascertain what, in terms of a vessel’s fishing operations, contributes to
the bird catch rates observed, and to collect data relevant to factors that
influence bird catch rates;

to estimate the abundance of marine mammals and record their
interactions with longline fishing operations;

(viii) to document data on catch rates of fish, wherever this is relevant to the

(ix)

assessment of seabird and marine mammal interactions; and

to collect and retain biological samples.

2. A complete set of seabird-related data can only be collected where two
observers are present on a vessel, and, where this is the case, consideration of an
appropriate observation strategy as discussed above will be unnecessary. The observer
who undertakes the fish-related observations, which will principally occur during line
hauling, can also accomplish some aspects of seabird data collection for this period.
Similarly, all data required on line setting can be collected by the seabird observer.

3. As regards collection of seabird data, the highest priorities for a single scientific
observer are as follows:

(i)

(i)

observation of the whole of any longline setting and hauling operation (or
parts thereof) carried out in daylight, at dusk or at dawn, together with the
appropriate complete records of the number and species of seabirds
caught;

observation of at least 50% of the line hauling process, ideally divided into
periods covering the early, middle and late stages, with a record of the
times and numbers of hooks observed and the appropriate complete record
of the species of seabirds caught;
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(iii) the retention and labelling of specimens from the by-catch (albatrosses,
giant petrels, white-chinned petrels in priority order for retention as whole
specimens);

(iv) documentation of the streamer line used; and

(v) documentation of the location and timing of offal discharge.

OPERATIONAL PROCEDURE

4, Observers must complete every section of their daily data sheets accurately, and
this will entail observation during both line-setting and line-hauling operations. It must
be remembered that the usefulness of all of an observer’s work relies on recording the
duration of observation periods, the actual time at which events occur and on knowing
precisely what level of fishing effort these observations relate to - the number of baited
hooks set and the number hauled.

5. Ideally the whole of each set and haul should be observed. If this is impractical,
a routine should be established to ensure that observations made during the line-hauling
period cover the same portion of the line as that observed during the line-setting period.

6. Experience shows that following a fixed daily work routine can be the most
efficient and sustainable strategy, but variation of this routine may be necessary to
avoid any biases in the data collected. When establishing a daily routine, the observer
should take account of the fact that catch rate data (bird and fish) may vary depending
upon which portion of each set is observed, so variation of the this routine may be
essential. It should be remembered that the vessel’s operating strategies may also be
deliberately varied, e.g. offal discharge time, or whether or not a bird line is set.

DESCRIPTION OF FISHING OPERATIONS
AND DAILY SET AND HAUL DETAILS

7. Special attention should be paid to the longline design as it may differ
considerably from vessel to vessel. A detailed diagram of the gear should be drawn,
showing all names and dimensions of its elements. Some examples of longline gear
design used in the CCAMLR Convention Area are shown in Figure 1.

8. If a bird line is deployed, it should be described in detail and the method of its
deployment shown. A detailed diagram of the bird line used, giving all dimensions,
should be drawn. The CCAMLR streamer line configuration is given in Figure 2.

9. An assessment should be made of any aspects of setting technique and
equipment which are causing birds to get caught or take bait, e.g. vessel speed, type and
condition of baits used, weights and their distance apart, how weights are deployed,
condition of the hook-setting boxes, etc.
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DAILY OBSERVATIONS OF SEABIRDS AND MARINE MAMMALS
DURING SETTING OF LONGLINES

10.  Line-setting observations should be carried out from a position on the ship that
provides a clear view of the line entering the water. This is normally at the stern
directly above the point at which the longline leaves the ship.

11.  Data-recording tasks to be carried out during longline setting include
observations of the abundance of seabirds, and their interaction with fishing operations.

12.  Seabird abundance - Under ideal conditions, counts of the abundance of all birds
by species should be carried out at 30-minute intervals throughout setting, within the
area to 500 m astern and 250 m on each side, i.e. a 500 x 500 m square. An object
should be dropped overboard and traced, at a given ship speed, to the point 500 m
astern or, alternatively, a known distance between longline buoys should be used, in
order to define the count area accurately. One efficient count procedure is to first count
the total number of birds present, and then to count again for each species starting with
the least abundant first. A description of weather and sea conditions prevailing during
each count should be given.

13.  For identification of seabirds refer to the identification plates for seabirds given
in Fish the Sea Not the Sky (CCAMLR, 1996) and Identification of Seabirds of the
Southern Ocean (Onley and Bartle, 1999), or to any of the many seabird identification
handbooks which are available. For identification of whales and seals, see Volume 11 of
the FAO/CCAMLR species identification sheets for the CCAMLR Convention Area.
(Fischer, W. and J.-C. Hureau (Eds), 1985).

14.  Interactions of seabirds with fishing operations - Every interaction with birds
which occurs during line setting should be recorded. Obviously an observer’s
opportunities to undertake this work may be limited by the requirement that vessels set
only at night.

15.  Foreach event it is desirable to record the following:

(i) time;

(ii) distance astern;

(iii) species;

(iv) surface attempt or dive attempt to take baits;

(v) attempt success, i.e. whether or not baits are actually taken;

(vi) outcome of successful attempt - was a bird hooked, not hooked, or is this
uncertain?  (Line hauling observations of birds on hooks should be
checked later to see whether these correlate to all birds observed hooked
during line setting);

(vii) the cause of each event (e.g., weather conditions, ship speed at the time
being too slow or too fast, streamer line not correctly set etc.); and
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(viii) as they occur, any changes in circumstances that affect, or could affect,
bird activity (e.g., time of ship course change, weather factors, sea
conditions, vessel speed, moonlight, offal discharge, etc.).

16.  An estimate should be made of the number of baits lost to birds and of the
number of birds hooked. Other data-recording activities permitting, a daily count of the
proportion of hooks set that actually have bait on them should be carried out.

DAILY SEABIRD AND MARINE MAMMAL OBSERVATIONS
DURING LONGLINE HAULING

17.  Because it will be necessary to collect biological material (all dead birds etc.),
the observer’s work station for line hauling should obviously be situated with this in
mind. This need for the observer to be on the hauling work deck itself may
compromise his or her ability to document with certainty everything that is actually
caught on hooks. It is possible for the fishermen to discard by-catches surreptitiously!
Also, seabirds are occasionally caught during hauling operations, and detection of this
requires a specific effort.

18.  Seabirds are attracted to the line-hauling area by offal discards from the vessel’s
fish-processing plant and by bait that has remained on hooks throughout the set.
Consequently birds can be inadvertently caught on hooks at this time and the
probability of this occurring increases significantly when sections of the hook line have
broken, permitting numerous hooks to remain on the surface amongst large numbers of
birds.

19.  Assessing bird catch rates during the haul can only be done accurately by
observations made from the outside working deck, because on many vessels a work
station on the ship’s bridge or factory can obscure visibility.

20. It should be remembered that all or most birds caught during the haul will be
alive, whereas those caught during setting will be dead. However, the body
temperature of all dead birds should be checked to note whether the bird is warm or
cold. As for line setting, bird catch rates during hauling require the recording of
observation time so that the number of hooks monitored can be determined.

21.  For each bird that is caught during hauling, the degree of hook damage should
be described and an assessment made of the bird’s survival prospects upon release.
Obviously the age, sex and species of released birds (as opposed to dead birds that are
retained for subsequent identification etc.) is essential.

22.  Data-recording tasks to be carried out during longline hauling include
observations of seabirds caught on longlines, collection of seabird samples and
observation of fisheries interactions with marine mammals.

23.  Seabird observations - The primary objectives are to record what is caught and
when, and to ensure that accurate records are maintained regarding the proportion of
fishing effort observed, the number of hooks set and the proportion of hooks with baits
lost due to interactions with birds.

24.  If time permits, patterns in the occurrence of hooking should be looked for. Are
all or most birds caught on hooks nearest floats, near weights or near the main line, or
on a particular type of bait? How are they hooked? Are hooks swallowed, or caught in
the bodies of birds?
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25.  An attempt should also be made to monitor the proportion of hooks which retain
bait on them throughout the set.

26.  As mentioned in the section of these instructions dealing with line setting, any
observations made of birds hooked during setting must be correlated to the haul. The
number of birds observed hooked should be compared with the number of birds actually
hauled on board. Why should this be done? - It allows an assessment to be made of the
proportion of birds actually observed to have become hooked, but which are not hauled
aboard because they are eaten by fish, pulled off hooks, etc.

27.  Sampling - The requirement for birds is that all seabirds that are taken aboard
dead are retained as intact frozen samples, all labelled with date, time taken aboard,
species, vessel name, observer’s name and a label number which corresponds to that
used on the haul data sheets. Labels should be inserted into the bird’s throat through
the bill before freezing. All birds should be checked for bands upon landing. It is
necessary to ensure that each sample has a corresponding entry on the haul data sheet.

28.  As a last resort only, if it is impossible to retain all whole specimens, then at
least the head and one leg of every bird should be retained and labelled appropriately.

29.  Some albatrosses have colour markings which have been applied at the breeding
colonies. Any colour-marked albatrosses sighted during the line setting operations, or
at other times, should be recorded (i.e., the number of birds marked, the colour(s) of the
dye, and the date and location of the sighting).

30.  Aninstruction on handling of collected bird samples and/or bands at the end of
the observation program and on their final destination should be included in each
observation assignment, issued and signed by the national authorities of the CCAMLR
Member designating the observer.

31.  Marine mammal interactions - Any observations on marine mammals attempting
to feed on fish caught on line should be recorded and the species observed. The number
of fish lost to interactions with marine mammals should be estimated.
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Figure 1: Examples of Longline Designs used in the CCAMLR Convention Area
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Figure 1(a): Configuration of a ‘traditional” bottom longline.
@ - Buoys; @ —Floats; ® — Buoy line; @ — Anchor; ® and ® — Stone anchors;
@ - Main line (ground line); and ® - Branchlines (snoods) with hooks.
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Figure 1(b): Configuration of a ‘Spanish type’ bottom longline.
@ - Buoy; @ - Floats; ® - Buoy line; @ — Anchor; ® and ® — Stone anchors;
@ - Fishing line; ® - Branchlines (snoods) with hooks; ® — Main line; and @ - Railing.
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Figure 2: CCAMLR Streamer Line Design and Measurements

Streamer Line

Towing point

Aerial extent

Towed object
creating tension

150 m \

7 -

<+<—— Hookline
Streamers

The aerial extent of the streamer line, which is the part of the line supporting the
streamers, is the effective seabird deterrent component of a streamer line. Vessels
are encouraged to optimise the aerial extent and ensure that it protects the
hookline as far astern of the vessel as possible, even in crosswinds.

The streamer line shall be attached to the vessel such that it is suspended from a
point a minimum of 7 m above the water at the stern on the windward side of the
point where the hookline enters the water.

The streamer line shall be a minimum of 150 m in length and include an object
towed at the seaward end to create tension to maximise aerial coverage. The
object towed should be maintained directly behind the attachment point to the
vessel such that in crosswinds the aerial extent of the streamer line is over the
hookline.

Branched streamers, each comprising two strands of a minimum of 3 mm
diameter brightly coloured plastic tubing or cord, shall be attached no more than
5 m apart commencing 5 m from the point of attachment of the streamer line to
the vessel and thereafter along the aerial extent of the line. Streamer length shall
range between minimums of 6.5 m from the stern to 1 m for the seaward end.
When a streamer line is fully deployed, the branched streamers should reach the
sea surface in the absence of wind and swell. Swivels or a similar device should
be placed in the streamer line in such a way as to prevent streamers being twisted
around the streamer line. Each branched streamer may also have a swivel or
other device at its attachment point to the streamer line to prevent fouling of
individual streamers.

Vessels are encouraged to deploy a second streamer line such that streamer lines
are towed from the point of attachment each side of the hookline. The leeward
streamer line should be of similar specifications (in order to avoid entanglement
the leeward streamer line may need to be shorter) and deployed from the leeward
side of the hookline.

Figure 2(a): CCAMLR streamer line (from CCAMLR Conservation Measure 25-02 (2004)).
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Pole

1 - Height (m)

Vessel stern

Point of entry of

1 - height of the streamer line attachment above the water;

Figure 2(b): Details of measurements:
2 — distance between the point of entry of bait into the water and the streamer line position

over the water.
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IDENTIFICATION GUIDE TODISSOSTICHUS SPP.
AND SIMILAR FISH

The Patagonian toothfish (Dissostichus eleginoides) supports substantia
fisheriesby CCAMLR Members off the coasts of South America and around most of
the sub-Antarctic islands and banks of the Atlantic and Indian Oceans. Vessels of
several CCAMLR Members are now starting to explore the more southern latitudes,
closeto the continental shelf of East Antarctica and the Antarctic Peninsula. In these
more southern regions Dissostichus mawsoni, which is superficialy very similar to D.
eleginoides islikely to be found. A third smilar species, the rare Gvozdarus
svetovidovi, also occursnear the Antarctic continental shelf. The boundary between
the distributions of D. eleginoides and D. mawsoni is not well known, but the two
species may overlap in certain places. It is clearly important to know which speciesis
being exploited in various areas, and scientific observers are requested to take specia
care to identify the species correctly. The following identification guide is provided
to assigt in this task.

2. This group of three species is unique among Antarctic fish fauna. It contains
large to very large fish with well-devel oped canine teeth in both jaws.

3. Key to species:

la  Top of head naked, upper lateral line very short (9-11 tubed scales),
middle lateral line absent or without tubed scales. Ana fin with 31 rays,
longer than the second dorsal (Figure 4)
......................................................................... Gvozdar us svetovidovi

1b  Top of head scaed at least as far forward as anterior margin of eyes,
upper latera line long (>80 tubed scales), middle latera line present with at

least 35tubed scales. Anal fin with 25-31 rays, as long as, or shorter than
second dorsal

2a  Dorsa surface of head with narrow elongate scale-free areas, middle
lateral line extends forwards to tip of pectoral fin (Figures 1(a) and 2)
....................................................................... Dissostichus el eginoides

2b Dorsal surface o head lacks scde-free areas; middle latera line shorter,
not reaching tip of pectoral fin (Figures 1(b) and 3)

Di ssosti chus mawsoni

Figure 1: Scales on the head of Dissostichus spp.: (@) eleginoides; (b) mawsoni.
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Dissostichus el eginoides

il e -~
P b e e,
i -' P

Long laterd line

Figure 2: Dissostichus eleginoides, about 58 cm SL (after Fischer and Hureau, 1985).

4. Widespread and common in sub-Antarctic waters over peri-insular shelves and
banks from South Georgia in the west to Macquarie Island in the east. Also found off
the coasts of Chile and Argentina and on the Campbell Plateau south of New Zealand.
Southern limit not precisely known, but probably does not occur in water at
temperatures less than 1°C. This is equivalent to about 57°S in most areas but
probably further south in the area south of New Zealand, where the Polar Front tends
to be in a more southerly position.

5. Grows to over 2 m in length and 100 kg in weight, but specimens over 1.5 m
are uncommon. A bentho-pelagic species which feeds mainly on mesopelagic fish
and squid, but some bottom-living prey such as prawns and crabs are taken. Larval
and young juvenile stages are pelagic, but older juveniles and adults are mostly caught
on the bottom. Depth range is 300 m to over 2 000 m, with younger fish generaly in
shallower water.

6. Apart from those mentioned in the key above, other features which can be
used to distinguish D. eleginoidesfrom D. mawsoni are:

» otolith morphology — despite these fish being closely related and very
similar in external morphology, the otoliths are very distinctive and are
one of the best ways to distinguish between the two species. Otoliths of
D. eleginoides are elongate with a deep sulcus acusticus and prominent
cristae (ridges bordering the sulcus acusticus), crenate margin and
prominent rostrum. Otoliths of D. mawsoni are ova to quadrate in shape,
have a much less prominent sulcus acusticus and cristae, a generaly
smooth or roundly lobed margin and less prominent rostrum. The
accompanying figures illustrate the technical terms used and the

differences between the two species. The otoliths of G. svetovidovi are
not known.
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scale bars represent 1mm)

Sulcus acusticus

Otolith of D. eleginoides Otolith of D. mawsoni

» colour — fresh specimens of D. eleginoides are generally a pale to dark
khaki-brown with bronze highlights, while D. mawsoni tends to be paler
and greyer with irregular dark and light markings.

e finformula— D. eleginoides D VIII-XI,26-31; A26-31; P25 26
D. mawsoni D VII-1X,24-27; A25-28; P26-29

Dissostichus mawsoni

No naked areas on head

:.w )
»3' 9”“ Short lateral line

Figure 3: Dissostichus mawsoni , about 66 cm SL (after Fischer and Hureau, 1985).

7. Very similar externaly to D. eleginoides, but shorter middle lateral line and
otolith morphology should be sufficient to identify this species. Colour differences
between the two species are not completely reliable, but could serve as an ‘early
warning’ to prompt a more detailed inspection.

8. D. mawsoni inhabits the higher latitudes of the Southern Ocean, over the
Antarctic continental shelf, including the Antarctic Peninsula, and in the deeper ocean
to the north. Its northern extent is not known precisely, but remains from sperm
whale stomachs have been found as far north as 57°S in the Indian Ocean. There is
probably a zone where the distributions of D. mawsoni and D. eleginoidesoverlap. In
size and habits, D. mawsoni appears to be similar to D. eleginoides, except that D.
mawsoni may be more pelagic than D. eleginoides.
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Gvozdarus svetovidovi

Very short upper latera line
Top of head completely naked L

No tubed scalesin middlelateral line

Figure4: Gvozdarus svetovidovi, holotype, 53 cm TL (after Balushkin, 1989).

9. A very rare fish, known only from two specimens. Any specimens of this fish
should be kept for taxonomic study. Apart from Dissostichus spp., it is the only
notothenioid which grows to large size and has canine teeth. Size of known specimens
isup to 650 mm TL. The naked top of head and one short lateral line should distinguish
this species easily. As well, the inside of the mouh and body cavity lining
(peritoneum) are black in this species. Both specimens have been taken south of 65°S,
one in the Ross Sea and one near Prydz Bay. It appears to be pelagic.

ACKNOWLEDGEMENTS
10. The fish illustrations are reproduced from Gon and Heemstra, 1990, Fishes of

the Southern Ocean. Otolith images were provided by R. Williams (Austraian
Antarctic Division).

Part I11: S13-4



February 2002

Commission for the Conservation
of Antarctic Marine Living Resour ces

CCAMLR Species | dentification Sheets

February 2002

Part 111: S13-5



February 2002

Background Notesfor CCAMLR Observers

The enclosed sheets have been prepared at the request of the Working Group on Fish
Stock Assessment (WG-FSA) to assist you in making accurate identification of as many
species as possible that appear in longline catches. WG-FSA recognises the amount of
work involved in identifying fish and understands the difficulties you face. The aim has
been to compress as much information into a ssimple format that will allow you to
identify most species as quickly as possible.

Good identification to species level is important for two major reasons. Firstly it helps
WG-FSA recognise those by-catch species that need a more detailed assessment.
Secondly it helps WG-FSA to identify species assemblages, a topic of importance for
understanding distribution and also biodiversity.

| have prepared these sheets following correspondence with members of WG-FSA.
Much of the information has come from the standard reference texts; these are generally
based on preserved specimens. Wherever possible, additional information has come
from direct observation on fresh caught or live fish. There may be further points that
you have used or noted during the course of your work that help you identify particular
species — if you think that others may benefit from this knowledge please include this
information in your Observer Report. We are aso keen to improve the genera quality
of the sheets, so if there are pointers about presentation or content that you wish to have
considered, please include these also in your report. Also if you find unusual species,
particularly Chimaerids, please retain them for detailed taxonomic examination.
Ultimately we are looking to produce a photographic guide, so if you are able to obtain
good digital images of key diagnostic features please forward these, along with
supporting information, to your Technica Coordinator for transmission to the
CCAMLR Secretariat.

The sheets were produced following consultation within the WG-FSA community.
Contributions were received from: Karl-Hermann Kock, Eric Appleyard, Esteban

Barrera-Oro, Guy Duhamel, Mike Endicott, Edith Fanta, Stuart Hanchet, Volodymyr
Herasymchuk, David Ramm, Marino Vacchi, Barry Watkins, Dick Williams.

Inigo Everson

Coordinator

December 2001
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SECTION 14

NATIONAL PROGRAMSON FISH TAGGING



February 2002

AUSTRALIA —DISSOSTICHUS ELEGINOIDES

Australian scientists are conducting a tagging program on Dissostichus eleginoides
(Patagonian toothfish, Legine Australe) in the Australian EEZ around Heard and
McDonad Islands (CCAMLR Division 58.5.2). Asit is possible that fish may move to
adjacent fisheries areas, we would be grateful if the captains of vessels fishing for this
species could organise for their crews to look out for and report any tagged fish
captured.

Fish are tagged on each side with a yellow plastic numbered tag placed below the
second dorsa fin. Each tag is individually numbered and marked ANTARCTIC
AUSTRALIA.

If atagged fish is found, please record the numbers of both tags, the position and depth
from which the fish was caught, the method of capture (e.g. longline, bottom or
midwater trawl), the date recaptured and the name of the vessel. If possible, please also
measure the total length of the fish and record its sex. Retain the tags and keep with the
information collected.

Please give the information and the tags as soon as possible either:

+ directly to Dick Williams at the Australian Antarctic Division, Channel Highway,
Kingston Tasmania 7050, Australia, fax number +61 3 62323351, email
dick_wil@antdiv.gov.au; or

» to the fisheries inspector or scientific observer on board, or pass it to your
appropriate fishery authority at the earliest convenient time for forwarding to
Australia.

Please note that all information supplied with the tags will be treated in the strictest
confidence and will not be published in any way that can identify the vessal or the
location at which the fish was caught.
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This tagging program is providing important information on the biology of
D. éeginoides which will improve the management of fisheries for this species. In
particular, it gives information on:

» the movements of D. eleginoides, which will help in identifying different stocks
of fish;

* the biomass of fish from the rate of recapture of tagged fish; and
« the growth rate of fish by measuring the length at initial tagging and at recapture.

Information on the recapture of tagged fish will ultimately be of benefit to all fisheries
in the region, and we thank you in advance for your cooperation. The tagging program
is likely to continue for severa years.

Dick Williams
Fish Biologist
Australian Antarctic Division
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NEW ZEALAND TAGGING STUDIES ON TOOTHFISH
(DISSOSTICHUS SPP.) IN THE ROSS SEA

The Program

New Zealand is conducting a tagging program on Dissostichus mawsoni (Antarctic
toothfish) and D. eleginoides (Patagonian toothfish) in CCAMLR Subarea 88.1, the
western Ross Sea.  This program is likely to be extended to Subarea 88.2, the eastern
Ross Sea

The overal objective of the tagging program in the long term is to determine the stock
Size of toothfish resources in Subarea 88.1 by tag and recapture experiments.

In the upcoming season, the specific objectives are to tag and release small toothfish
taken in the longline fishery for the purpose of monitoring movements and growth rates
of these fish, and, to determine the feasibility of an ongoing tag and release program
from commercial vesselsin this area

Program History
This tagging program commenced in the 2000/01 fishing year. To date 280
D. mawsoni, and 1 D. eleginoides have been tagged.

TheTags

This program is using Floy® FD-94, super heavy filament ‘T’ bar tags. The tags are
sequentially numbered 0001 to 3000, coloured white, each with the legend, RTN TO:
NIWA, PO BOX 14-901, WGTN, NEW ZEALAND.

The tags are inserted on one side only.

Information to Collect on Recapture

New Zealand vessels have been provided with the attached ‘ Toothfish Tag Recapture
Data Recording Sheet’ and this describes al the data we would like collected if at all
possible.  Where possible the whole fish should be retained, but as an absolute
minimum retain the tag, otoliths and paired scales.

Program Coordinator
This tagging program is being coordinated by:

Neville Smith

Ministry of Fisheries

PO Box 1020
Wellington, New Zealand

Telephone: +64 4 470 2600
Fax: +64 4 470 2601

Email: smithn@fish.qovt.nz
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Toothfish Tag RECAPTURE Data Recording Sheet

Vessa Name:

Date (d/m/yr):

L ongline Refer ence number :

Location (latitude/longitude):

Time:

For Each Tagged Toothfish Specimen RECAPTURED Record the Following:

Tag Number:

Recapture L ocation
(lat/lonQ):

Length :* (cm)

Weight: (gms)

Sex:

Gonad Stage:

Fish Condition:

Tag Site Condition**

Retained Samples: (tick)

WholeFish |

| Otaliths | | Scales

General Notes:

* Length — All samples are measured asillustrated to the centimetre below the tail length. i.e. afish
length of 33.7 cmisrecorded as 33 cm.

** Tag location of recaptured fish should be photographed if possible.
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NEW ZEALAND TAGGING STUDIES ON SKATES (RAJIDAE)
IN THE ROSS SEA

The Program

New Zedand is conducting a tagging program on skates (Rgidae) in CCAMLR
Subarea 88.1, the western Ross Sea. This program is likely to be extended to
Subarea 88.2, the eastern Ross Sea.

The overall objective of the tagging program in the long term is to determine whether
release of skates is a suitable method for reducing the effects of the toothfish fishery on
this potentially vulnerable non-target catch.

In the upcoming season, the specific objectives are to tag and release skates taken
incidentally in the toothfish longline fishery for the purpose of monitoring survival (and
also movements and growth rates).

Program History
This tagging program commenced in the 1999/2000 fishing year. To date over
3 000 skates have been tagged.

TheTags

This program is using Floy® FIM-96, small billfish dart tags. The tags are sequentially
numbered 0001 to 9000 (0001-2000 are orange, 2001-6000 are fluorescent green and
60019000 are also orange), each with the legend, RTN TO: NIWA, PO BOX 14-901,
WGTN, NEW ZEALAND.

The tags are inserted on the left side of the dorsal block only.

Information to Collect on Recapture

New Zealand vessels have been provided with the attached ‘ Skate Tag Recapture Data
Recording Sheet’ and this describes all the data we would like collected if at al
possible.  Where possible the whole fish should be retained, but as an absolute
minimum retain the tag, and a vertebrae sample.

Program Coordinator
This tagging program is being coordinated by:

Neville Smith

Ministry of Fisheries

PO Box 1020
Wellington, New Zealand

Telephone: +64 4 470 2600
Fax: +64 4 470 2601

Email: smithn@fish.qovt.nz
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Skate Tag RECAPTURE Data Recording Sheet

Vessa Name:

Date (d/m/yr): L ongline Refer ence number :

Location (latitude/longitude):

Time:

For Each Tagged Skate Specimen RECAPTURED Record the Following:

Tag Number:

Species:

Recapture L ocation
(lat/lonQ):

Length :* (cm)

Weight: (gms)

Sex:

Gonad Stage:

Fish Condition:

Tag Site Condition**

Retained Samples: (tick)

WholeFish | | Vertebrae | | Stomach |

General Notes:

*  Pelvic Length — All samples are measured as illustrated to the centimetre below the length. i.e. afish
length of 33.7 cmisrecorded as 33 cm.

** Tag location of recaptured fish should be photographed if possible.
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SOUTH AFRICA —DISSOSTICHUS ELEGINOIDES

Marine and Coastal Management, South Africa conducted a tagging program on
Patagonian toothfish (Dissostichus eleginoides) in April 2001 in the Prince Edward
Idands EEZ which fals under CCAMLR Subareas 58.6 and 58.7. Further tagging is
planned to take place in these waters.

The April 2001 fish were tagged on the left side, with a single tag, below the second
dorsa fin with 16 cm yellow tags. All tags are individually marked and bear the
inscription SEA FISHERIES — CAPE TOWN.

Future tagging will be done with yellow spaghetti tags, 8 cm in length. Two numbered
tags will be inserted, one on either side, placed below the second dorsal fin and bearing
the inscription SEA FISHERIES.

Marine and Coastal Management kindly request that vessel crew are informed of the
tagging program and are asked to report such fish to the officer on watch or to the
scientific observer.

Any tagged fish recovered should be accompanied with the following information:

date of recapture;

name of vessdl;

coordinates of recapture;

bottom depth of longline/pot/bottom trawl; depth of midwater trawl; and
where possible, the total length and sex of the fish.

Please keep above information together with recovered tag/s.
All recapture information should be forwarded to:

Barry Watkins

Marine and Coastal Management
Private Bag X2

Roggebay 8012

Cape Town

South Africa

Email: bwatkins@mcm.wcape.gov.za
Fax: + 27 21 421 8614.

ALL INFORMATION WILL BE TREATED
AS STRICTLY CONFIDENTIAL
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USA - DISSOSTICHUS MAWSONI

US scientists have conducted a tagging program on Dissostichus mawsoni (Antarctic
toothfish) in McMurdo Sound since 1973. Since it is now known that fish tagged in
McMurdo Sound can move into the Ross Sea during part of the year (based on a single
recapture in the northern Ross Sea last year), we would be grateful if the captains of
vessals fishing for this species would have their fishing crew watch for, collect and
report any tagged fish.

Fish are tagged through the upper part of the base of the cauda fin (tail fin) with a lock-
on tail tagthat is obvious. A three-inch dart tagis aso inserted into the muscle mass at
the base of the second fin ray on the first dorsal fin. Only a small segment (0.5 cm) of
this tag may be visible. Over the course of this tagging study we have used yellow, red
and blue tags that are numbered. Only the yellow tags have a return address of Scripps
Ingtitution of Oceanography, which is no longer valid. The other coloured tags have
only a capital letter followed by five digits.

If a tagged fish is caught, please record the numbers of both tags, the position and
depth, method of capture, date and name of vessel. Please also measure the total length
and, if possible, its weight.

Recovery of the entire fish would be of great value because most of them have been
injected with a small dose of tetracycline, which labels the bony structures (bones,
otoliths and scales) and makes them fluoresce under ultraviolet light. This treatment
helps determine the age of the fish. Retaining the entire fish in a frozen state would be
ideal and the fishing company would be reimbursed for the wholesale cost of the
specimen and its transport. Please contact Arthur L. DeVries, contact information
below, to arrange for the transport of a whole fish, if collected and frozen.

If collection of the entire fish is not feasible, please collect the ear bones (otoliths) from
inside of the skull, scrape off about 100 scales from the side of the fish and record the
fish’'s length, weight and sex.

Please send any available information, samples and the tags as soon as possible to:
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e Arthur L. DeVries, Biologist, University of Illinois, 524 Burrill Hall, Urbana,
[llinois 61801, USA, fax number +1 217-333-1133, telephone number
+1 217-333-4245, email adevries@uiuc.edu; or

» the fisheries inspector or scientific observer on board, or pass it to your
appropriate fishery authority at the earliest convenient time for forwarding to the
USA.

All information supplied with the tags will be treated in the strictest confidence and will
not be published in any way that can identify the vessel or the location at which the fish
was caught.

The tagging program is providing important information on the biology of D. mawsoni,
which will be useful for management of the fisheries for this species. It will provide
information on the growth rate of this cold-water fish and its yearly migration when it
leaves McMurdo Sound at the end of each austral summer. Y our cooperation will not
only benefit the fishing industry but will further the knowledge about the biology of
these cold-water Antarctic fishes.
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Maturity Stages of Antarctic Skates

Maturity data are needed to determine the length at maturity, and for all skates from
which vertebrae and thorns are collected, to determine the age at maturity. Males can
be staged externally, without dissection. Females need to be opened up to determine
their maturity stage (from M.P. Francis, WG-FSA-03/42).

Males

1. Immature Claspers short (not extending beyond pelvic fins) and
uncalcified.

2. Maturing Claspers exterd beyond pelvic fins but are soft and uncalcified
(rarely, some calcification may have begun).

3. Mature Claspers extend well beyond pelvic fins and are hard, rigid and
cacified.

Females: In small immature females, the ovary may be completely embedded in the
epigonal organ and therefore invisible. The epigonal organ is a white to pink, soft, and
easily torn organ (similar in consistency to the liver but softer). It runs much of the
length of the body cavity, appearing as a strap on each side of the backbone.

1. Immature Ovary invisible or contains only small (pinhead-sized) ova that
have no trace of yellow or orange yolk. Uteri thread-like. No
uterine egg cases.

2. Maturing Ovary contains small to medium (up to marble-sized) white to
orange ova. Uteri may have visible swellings at anterior or
posterior ends. No uterine egg cases.

3. Mature Ovary contains some large (greater than marble-sized) yellow or
orange ova, in addition to small and medium ova. Uteri enlarged
(>1 cm wide) and may contain egg cases. The presence of
uterine egg cases guarantees that the female is mature, but
females without uterine egg cases are still mature if they have
some large ovarian eggs.

Note: This maturity scale, originally developed for New Zealand skates, has been used for Amblyraja
georgiana and Bathyraja eatonii with good results, but has not been specifically tested on
Antarctic skate species.
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SECTION 1

MAPS OF THE CCAMLR CONVENTION AREA



Convention Area maps are unavailable in pdf format.
Please contact the Secretariat for copies to be sent to you.



SECTION 2

WORLD TIME ZONES



June 1997

WORLD TIME ZONES
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SECTION 3

BEAUFORT SCALE OF WIND FORCE AND
DEFINITION OF SEA HEIGHT AND SWELL



February 1998

BEAUFORT SCALE OF WIND FORCE

Beaufort No.  Descriptive Term Mean Wind Speed Probable Wave Height*

(knots) (m)

0 Cam <1

1 Light air 1-3 01 (0.1)

2 Light breeze 4-6 0.2 (0.3)

3 Gentle breeze 7-10 06 (1)

4 Moderate breeze 11-16 1 (1.5

5 Fresh breeze 17-21 2 (2.5)

6 Strong breeze 22-27 3 4

7 Near gale 28-33 4 (5.5

8 Gae 34-40 55 (7.5)

9 Strong gale 41-47 7 (10)
10 Storm 48-55 9 (12.5)
11 Violent storm 56-63 115 (16)
12 Hurricane 64 and over 14 )

*  Thistableisintended as arough guide for the open sea. Figuresin brackets indicate the probable
maximum wave heights.
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Beaufort No. 0:  calm <1 knot, flat (not pictured)

Beaufort No. 1:  light air 1-3 knots Beaufort No. 2: light breeze 46 knots
waves 0.2 m

-5

Tam i

Beaufort No. 3:  gentle breeze 7-10 knots Beaufort No. 4:  moderate breeze 11-16 knots
waves 0.6 m waves 1.0 m

Beaufort No. 5:  fresh breeze 17-21 knots Beaufort No. 6: strong breeze 22—27 knots
waves2.0m waves 3.0 m
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Beaufort No. 7:  near gale 28-33 knots Beaufort No. 8: gale 34-40
waves4.0m waves5.5m

Beaufort No. 9:  strong gale 41-47 knots Beaufort No. 10: storm 48-55 knots

Beaufort No. 11: violent storm 56—63 knots Beaufort No. 12: hurricane >64 knots
waves 11.5m waves 14 m

Part IV: S3-3



February 1998

DEFINITION OF SEA HEIGHT AND SWELL

‘Seawaves and ‘swell waves may be observed and defined as follows:

(i) Sea waves are generated locally and move in the same direction as the
surface wind.

(i) Swell waves have been generated elsewhere and have travelled out of the
areain which they were generated.

(iii) Waves of both tyestravel in groups, each group being made up of a number
of waves of varying height, with the higher waves occurring in the centre of
the group. The groups are separated by a relatively flat area, consisting of
two or more waves of dight development. Sea waves have amore irregular
appearance than swell waves.

(iv) Swell wavestravel inregular succession and in awell-defined direction, and
generaly have long and rounded crests. Good examples of swell waves
may be observed when there has been little or no wind for severa hours.

2. If only one wave system is observed, it should be classified as ‘sea waves' if the
surface wind is blowing in the same direction as the waves are moving; otherwise it
should be recorded as ‘ swell waves'.

3. When the waves move in more than one direction, the sea waves will be those
which are aligned with the surface wind direction, or those with the more irregular wave
forms. Swell waveswill in general have a more regular pattern.

4. If two wave forms are observed and their movement is in the direction of the
surface wind, the system which has the longer distance between crests and the more
regular form is considered to be the swell.

5. To estimate the height of awave system, only the well-developed waves in the
centre of the groups should be averaged. Wave height is measured as the distance from
the trough to the crest of the wave.

6. Observations of waves are to be made where they are not deformed by shallow

water, nor reflected or deflected by rocks, breakwaters, or other such objects. The
observation point must be exposed to seaward and not sheltered by headland or shoals.
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NAUTICAL DAWN AND DUSK REFERENCE TABLE

The time intervals listed in this table are the periods of daylight, from nautical
dawn (when the sun rises above 12° below the horizon) to nautical dusk (when the sun
sets below 12° below the horizon). The length of the daylight period is determined by
the latitude and date, remaining constant for a given latitude and date regardless of the
longitude. Under Conservation Measure 25-02 (2003), paragraph 4, longline setting
should not occur between nautical dawn and nautical dusk.

The times listed are the local times of nautical dawn and dusk at intervals of
5° latitude from 45° to 82°S for the first day of each month in 2005. For example, at
South Georgia (55°S) on 1 May, daylight occurs from 5:59 to 17:53 h local time, no
longlines should be set during this period. If fishing on 1 May at 57°30°S (halfway
between 55°S and 60°S), daylight occurs from approximately 6:02 to 17:50 h. Note that
time adjustments will need to be made if a vessel is operating on a time other than local
time (including daylight saving). An adjustment will be necessary for estimating the
times throughout each month. For example, nautical dawn on 15 May at 60°S would
start at approximately 6:30 (halfway between 1 May and 1 June).

2005 Latitude
Month 45°S 50°S 55°S 60°S 65°S 70°S 75°S 80°S 82°S
1 January 2:51 - 2:07 - * * * * * * *
21:15 21:59
1 February 3:41- | 3:14- | 2:33- | 1L:111- * * * * *
20:44 21:11 21:50 23:07
1 March 4:30- | 4:16- 3:57 - 3:30 - 2:46 — 0:57 - * * *
19:52 20:06 20:25 20:51 21:33 23:09
1 April 5:14- | 5:10- 5:06- | 459- | 4.48- | 4:32- | 4:.01- 2:49 - 1:26 -
18:52 18:55 19:00 19:06 19:16 19:32 20:01 21:08 22:17
1 May 5:49- | 554—- | 5:59- | 6:05- | 6:13—- | 6:23— | 6:37— | 7:05- | 7:25-—
18:04 17:59 17:53 17:47 17:39 17:29 17:14 16:45 16:24
1 June 6:18— | 6:28— | 6:41- | 656 | 7:17— | 7:47- | 8:39— | NoSun | No Sun
17:37 17:26 17:14 16:58 16:38 16:08 15:15
1July 6:28—- | 6:39—- | 6:53- | 7:10- | 7:33- | 8:06— | 9:07— | NoSun | No Sun

17:39 17:28 17:14 16:57 16:34 16:01 15:00
1 August 6:09- | 6:17- | 6:25—- | 6:35— | 6:47—- | 7:04- | 7:32— | 8:27- | 9:15-
18:03 17:56 17:48 17:38 17:26 17:09 16:42 15:47 15:00
1 September | 5:25- | 5:24- | 5:23- | 5:21- | 5:17- | 5:10- | 4:57- | 4:28- | 4:.06-
18:35 18:36 18:37 18:40 18:44 18:52 19:06 19:36 20:01

1 October 4:27- | 4:17- | 4.04- | 3:46- | 3:18- | 2:31- * * *
19:12 19:22 19:36 19:55 20:23 21:13

1 November | 3:27- | 3:04- | 2:32- | 1:39- * * * * *
20:01 20:24 20:57 21:51

1 December | 2:45- | 2:06- | 0:52- * * * * * *

20:53 21:32 22:49

* Indicates that a daylight period (including nautical dawn and dusk) extends over 24 hours, because the
sun is continuously above an angle of 12° below the horizon. Conservation Measure 25-02 requires
that longline fishing should not be conducted during such periods.
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February 1998

FISHING GEAR CODES

Bottom trawls

SQUID LURE COLOUR CODES

CATCH PROCESSING CODES

Part 1V: S5-8

Otter trawls OTB
Bottom trawls nei TB
Midwater trawls
Otter trawls OT™M
Midwater trawls nei* ™
Trawls nei TX
Hooks and Lines
Set lines (longlines set) LLS
*  Not elsewhereincluded.
Blue BLU
Brown BRO
Green GRE
Orange ORA
Red RED
White WHI
Ydlow YEL
Mixed MIX
Luminous Blue LBLU
Luminous Brown LBRO
Luminous Green LGRE
Luminous Orange LORA
Luminous Red LRED
Luminous White LWHI
Luminous Y ellow LYEL
Luminous Mixed LMIX
Unknown UNK
Headed and gutted HAG
Filleted FLT
Head and tail removed (trunked) HAT
Whole WHO
Squid mantle (tubed) TUB
Tentacles TEN
Gutted GUT
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LENGTH—TYPE OF MEASUREMENT CODES

Total length of afish isfrom the most anterior part of the mouth to the most posterior of
the caudal fin when thisfin is extended along the length of the body. Fork length is from
the most anterior part of the mouth to the end of the rays at the deepest part of the fork in
the caudal fin. Standard length of afish is from the most anterior point of the mouth to
the end of the vertebral column. Standard length of krill is the total length from the
anterior tip of the eye to the posterior end of the uropods, excluding terminal setae
(Mauchline, BIoMASS Handbook No. 4).

Tota T
Fork F
Standard S
Unknown U

LENGTH—UNITS AND SCALE OF MEASUREMENT CODES

Nearest mm below 01
Nearest 2 mm below 24
Nearest 3 mm below 25
Nearest 5 mm below 02
Nearest 1 cm below 03
Nearest 2 cm below 04
Nearest 3 cm below 05
Nearest 4 cm below 06
Nearest 5 cm below 07
Nearest mm 11
Nearest 2 mm 34
Nearest 3 mm 35
Nearest 5 mm 12
Nearest 1 cm 13
Nearest 2 cm 14
Nearest 3cm 15
Nearest 4 cm 16
Nearest 5 cm 17
mm (unknown method) 91
5 mm (unknown method) 92
1 cm (unknown method) 93
2 cm (unknown method) 9
3 cm (unknown method) 95
4 cm (unknown method) 96
5 cm (unknown method) 97

Part 1V: S5-9
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WEIGHT — UNITS AND SCALE OF MEASUREMENT CODES

Part 1V: S5-10

Nearest 1 g below
Nearest 5 g below
Nearest 10 g below
Nearest 20 g below
Nearest 50 g below
Nearest 100 g below
Nearest 200 g below
Nearest 300 g below
Nearest 500 g below

Nearest 1 g
Nearest 59
Nearest 10 g
Nearest 20 g
Nearest 50 g
Nearest 100 g
Nearest 200 g
Nearest 300 g
Nearest 500 g

Nearest 1 mg below
Nearest 5 mg below
Nearest 10 mg below
Nearest 20 mg below
Nearest 50 mg below
Nearest 100 mg below
Nearest 200 mg below
Nearest 300 mg below
Nearest 500 mg below

Nearest 1 mg
Nearest 5 mg
Nearest 10 mg
Nearest 20 mg
Nearest 50 mg
Nearest 100 mg
Nearest 200 mg
Nearest 300 mg
Nearest 500 mg

1 g (unknown method)

5 g (unknown method)
10 g (unknown method)
20 g (unknown method)
50 g (unknown method)
100 g (unknown method)
200 g (unknown method)
300 g (unknown method)
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