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AGE-BASED ANALYTIC ASSESSMENT TOOLS
AS BASIS FOR FISH STOCK ASSESSMENT

Central to all advice for fish stock management and exploitation is the scientific stock
assessment. The stock assessment typically consists of an updated stock history, an estimate
of the present stock situation, and a prognosis of how the stock will develop in the
short/medium term, for different management options. In most cases, and where data is avail-
able, an age-based analysis of the stock is at the core of such an assessment. The tools used
differ from stock to stock, but in most cases a model of the type “catch-at-age-analysis” is ap-
plied for the Barents Sea fish stocks. In short, the assessment consists of an analysis of catch
in numbers in each age group back in history, fitted to various indices of stock abundance.
Assumptions about the proportion of fish dying from other reasons than fishing (the ‘natural’
mortality) are also needed.

The catch in numbers at age data is derived from information on total commercial
landings (weight) by the countries fishing on the stock in question, combined with age and
length distributions of samples from commercial fisheries. Such samples may be taken either
onboard the fishing vessels or in the port where the fish is landed. It is important to have a
good coverage of samples in space and time, as well as collecting samples from the various
fleets/fishing gear types.

The indices of stock abundance used in assessments are both data derived from scien-
tific surveys and from catch-per-unit-effort (CPUE, e.g. kg caught per hour) information from
the commercial fishery. The data from scientific surveys can be either indices of abundance
calculated directly from trawl catches, or indices from acoustics (echosounder) measurements
combined with age/length compositions from trawl samples.

For some stocks, also data from mark-recapture experiments as well as mortality esti-
mates derived from stomach samples of the predators on the stock in question are utilised in
the assessment.

Xapanba Mocetep
MHCTUTYT MOpCKUX nccnepgosanuii, bepren, Hopeerus

HENErANbHbLIW, HEPEMYNIUPYEMbIXW U HE3AABNEHHbLIA
MPOMBbICEJI: KAKOBbI EIO NOCNEACTBUA?

HeseranbHblii, Heperyaupyemblii  He3asiBjeHHbIH npombicea (HHH-npomsbices)

Kak u3BeCTHO, HeJleraibHbli, Heperyiupyembid u HesasBneHnbii (HHH) npombicen
OCYIIECTBJISCTCS B OTHOIIEHHH MHOrMX 3anacoB pei0 CeBepHo#l AtnanTuku. CymnecTBYIOT
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pa3HBIe THIBI IIPOMBICIIA, KOTOPBIE MOTYT OBITH OTHECEHBI K TIOHATHIO «HHH-npomeicem». B
HEKOTOPBIX CJIy4asX BbUIOBJICHHas phiba He NOCTaBlseTCs Ha Geper, a mpocTo BHIOpachIBaeT-
cst 3a 60pT 110 Pa3HBIM COOOPaXKEHUSM, HalIpHMEP, IIOTOMY YTO 3TO «HE TOT» BUA pbIOBI HIH
3TO phiba HEMPOMBICIOBOro pasmepa. B npyrux ciyuyasx peiba BBITPY)KaeTcsl HENEralbHo,
«CKPBITHO», TIPEACTaBNseMas Kak KaKoi-TO APYTod BHI, WIH XK€ YTAWBAETCsS OT KOHTPOJIA H
nojcyera KBOT MHBIMH crniocobamu. B nocnemnne roast HHH-npoMeicen Tpecky, MHKIIA U
JIPYTHX NIPOMBICNIOBBIX 3aniacoB bapeHiieBa MOps, Hapsly ¢ NIEPETPY3KOH yI0BOB B MOpE H
HeJIeralbHO# TPAHCIIOPTHPOBKOM HX B TMOPTHI, TI€ OTCYTCTBYET KOHTPOJIb 3@ BBIIPYKaCMbIMH
yNOBaMH, NPEBPATHIICA B NpobieMy, 3aciyKHBAIOIILYIO ocoboro BHMUMaHusA. MexIayHapoa-
usiii Coser no uccnenopanus mops (MKEC) ouennn MacmTabbl HE3asBIEHHBIX YJIOBOB Tpec-
k¥ Ha ypoBHe 25-35% ot BenuuuHbl obmenonyctamoro yinosa (OZY), ucxons U3 OTIETOB
OpraHoB, KOHTPOJIHPYIOIMX CyAa B MOpe, CIyTHHKOBOTO CIEXEHHs 3a pHIOOTIOBHBIMH U
TPAHCTIOPTHBIMH CY/IAMH, a TAK)Ke KOHTPOIIA B NIOPTaX BBIIPY3KH PHIOBL.

BuoaornuecKHe nocjieacTBHA

Cpenu Hauboliee Cepbe3HbIX nocneacreuii HHH-npoMeicna cnexyer HazBaTh OHomI0-
rHyecKoe BO3JeHCTBHE Ha cooTBercTBYyoue 3anackl pei6. HHH-npomeicen naxomures 3a
pamMKaMH BCeX 3aKOHHBIX yJIOBOB. JlonmonHHTeNbHAS IKCILTyaTallus 3anaca 3a npejie/iaMH pa-
[IMOHAILHOTO PEryIHPyEeMOro IPOMBICHIA MOXKET IPUBECTH K CHHXKEHHUIO NOTEHIHaNa pocTa 0
PENpOIYKTUBHOTO NOTEHIMANIa 3a11aca U, B KOHEYHOM CYETe, IPE/ICTABIATH Yrpo3y VLA camo-
ro 3anaca. OOBIYHO TIEPeNiOB Pa3NesfsloT Ha IEPEoB 10 POCTY U NEPEsIOB 10 NONOIHEHHIO.
TlepesioB O POCTY — 3TO HAHMEHEE CEPhE3HbIH THII MepesioBa, KOTOPKIH BO3CHCTBYET Ha 110-
TeHUHMANbHBI POCT PHIG M3 KOHKpETHOro 3amaca. Priba mponomkaer pacTé B TeYeHHE BCeH
CBOEii JXH3HHM, HO OCHOBHas (pa3a pocTa NPUXOUTCSA Ha NEPUOJ, NPEAIIECTBYIONMH HACTyII-
nenuIo nonopospesoctH. [locie nepBoro HepecTa pocT pbiObl OOBIMHO HAYMHAET 3aMEIIATh-
cs1. [ToaToMy, YTO6B! TOOHTHCS MAKCHMATBHBIX YIOBOB OT PBIOHOrO 3araca, He0bX01MMO 110-
JOXKIaTh, TIOKA Kakaasd OTAelbHas pbiba npoijer uepes Ty ObICTpYIo ¢asy pocTa 10 TOro,
KaK oHa Oyjer moiiMana. TO MOXET JOCTHIAThCS 3a CUET NPHMEHEHHs TEXHHYECKHX Mep
peryJIMpoBaHHs, TAKHX KaK MHUHIMaIbHBIA pasMep s4eH, 3aKphITHE PaHOHOB, /1€ B OCHOBHOM
o6uTaeT Monozb pib u T.4. Ho yeM xxectue obnaBnuMBaeTcs 3anac, TeM Oosbiie BEpPOITHOCTh
TOTO, YTO KaX/as 0co6b MOXET GbITH BBUIOBJICHA PaHbIE YIOMSHYTOTO cpoka. Takum oGpa-
30M, CBEPXOKCILTyaTallusi 3anaca IPHBOJUT K YMEHBIIEHHIO CPEIHEro BO3pacTa NOHMAaHHBIX
pBIb, a, cleoBaTENbHO, H K COKPALIEHHIO NOTEHIHATLHOIO BhUIOBA. 3amnac TPeCKH MOXKET
06ecIeunTh MAKCHMAIbHbIA BBUIOB IIPH YCIIOBHH, YTO €XKErOJHO BhUIABIMBaeTca 0Komo 20%
B3POCJIBIX 0COOEH.

ITepenoB MO MOMOJHEHHIO BOSHHKAET TOT/Ia, KOT/ia 3a1ac SKCITyaTHpYeTCs HaCTONbKO
CHJIbHO, YTO CJIMIIKOM MaJo PhIG MOJNYHaloT BO3MOXHOCTh Y4acTBOBATh B HEPECTE, YTOOHI
obecnedynTh NOCTOSHHOE OOHOBJIEHHE 3amaca 3a cueT ocobei, BCTYNalomuX B nonysuio. B
TaKo# CHTyaluy 3anac OyleT COKpamarsCs He TOJIBKO NOTOMY, YTO OH CHIILHO 00JIOBJIEH H HE
HO3BOJISET MCIOJIB30BaTh €r0 MPHPOJHBIA OTEHIHAN POCTa, HO H NOTOMY, YTO IONOJIHEHHE
OKa3bIBaeTCs HeJIOCTATOYHBIM U3-3a HEXBATKH NPOM3BOAUTENEH.

Ectb ¥ fipyrue GHOJOrHYECKHE TOCIEACTBHS NEpeioBa, KOTOphIe HE TaK MPOCTO CBe-
CTH K KOJIHYEeCTBEHHBIM IOKa3aTelsAM, HallpuMep, BO3MOXHBIE HEraTHBHBIE ITOCIIE/ICTBHSA, KO-
IJ]a pacmpejelieHHe N0 BO3pacTy B HEPECTOBOM 3allace CMEINAETCs B CTOPOHY BIIEPBBIC HE-
pecTyiomux pi6. OTO MOXET NPHBECTH K YMEHBIIECHHIO HOMYJIALMOHHON NIOAOBHTOCTH U
KayecTBa MKPHUHOK, B Pe3yJbTaTe 4ero CHU3WTCA I0Kas3aTellb PENpPOJYKTHBHOIO MOTEHIAATA
Ha TOHHY HEPECTYIOIIHX PHIO.
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CounanbHble noclaeacTems

Counansssiit 3¢pdpexkr HHH-npoMeicna 3akmoyaeTcss B TOM, 4YTO pbibaku, Bexyluue
3aKOHHBIH NPOMBICEN], BBUIOBAT MEHbIIE pbIObl, yeM MoOriH 6b61. IM pa3pemaror peajin3oBarhb
COIJIaCOBaHHbIE KBOTHI, HO 3TH KBOTHI OyIyT CTaHOBHTHCS BCE MEHbIIE H MEHBINE, TaK Kak
CoKpalaercss caM 3anac. Xots 6osnee BHICOKHE IIeHBl OOBIMHO JiepXKaTcs TOTr/d, KOoraa yJioBEI
COKpAIAlOTCs M Ha PHIHKHU IOCTYNAeT MEHBINE PEIOb], HO COBCEM He00s3aTeNIbHO, YTO TaK Oy-
JeT H B TOM ciy4ae, eciu O6yner nponomkarscss HHH-npomeicen, NOTOMy YTO HeJerajibHO
BBUIOBJICHHas pbi0a TOXE HANpapiseTCss HA MHPOBOH PHIHOK M NMOANEPKHUBAET TaM HHU3KHE
LIeHbl, HECMOTPS Ha Ae(UIUT 3aKOHHO BBUIOBJIEHHOH PBIOBL.

Hpyroit, menee oueBuanbli, 3¢pdexr HHH-npomeicnia — 310 TO, YTO OH BHOCHT
606bIIKe HeOTpe/IeIeCHHOCTH B pe3y/IbTaThl HAYYHOTO aHaIH3a. Tak kak 0OBIMHO HEBO3MOXK-
HO BBITIOJIHUTH NMPSAMYIO OLIEHKY BEJIMUYMHBI 3ariaca JOHHBIX pbI0, a GONBIIMHCTBO aHATHTHYE-
CKHX CPEICTB, UCIOIb3yEMbIX /IS OLIEHOK PHIOHBIX 3al1acoB, CHIBHO 3aBHCAT OT 3a4BJIEHHOTO
KOJIMYecTBa pui0, NOWMaHHBIX OT KaX10# BO3PaCTHOW IPyMIIbI, IPEACTaBIEHHON B 3amace, TO
olMOKHA B CTATUCTHKE YJIOBOB OyIyT ocnabnsTe KayecTBO OLEeHKH. ECIH KOJIMYECTBO He3a-
KOHHO M3BATOM phIObI HEBO3MOXKHO OLIEHHUTh KaKHM-TO HaJI€XHBIM CIIOCOOOM, TO Heonpe/e-
JIEHHOCTh B OLIEHKaX M MpOTHo3ax OyAeT yBenuuuBaThCS U MOXET, B KOHIE KOHIIOB, CBECTH
Ha HeT Hay4yHble PEKOMEH/IAIIMH N0 PAllMOHATIBHOMY YNPaBJIEHHIO 3a11acoM.

[TomMuMo pbIOBI, pHIOAKOB M yueHBIX, oTpullaTenbHOe Bo3aeiicteue HHH-npomeicna
OLIYTAT TaKXe U MeHe/ kephl. IM npuaercs UMeTh 1e10 ¢ pHIOHBIMH 3anacaMu, KoTopeie Oy-
IYyT MOCTOSHHO YMEHBIIATHCH, HECMOTPS HAa BCE MX YCHJIMS PEryavpoBaTh 3amachl COrjacHoO
HAyYHBIM PEeKOMEHJIalMsIM, IPHHIIUIIAM OCTOPOXKHOTO NMOAX0/1a M MX NPAKTHYECKOMY OIIBITY,
TOrJa KaK peKOMEHJAlMH, KOTOphle OHM OyAyT nmojy4yaTh OT y4eHbIX, OyayT Bce bonee u Go-
Jiee HeolpeeaeHHbIM B HeoObeKTHBHBIM. EClIi B 9KCIUTyaTaluyu 3amacoB Y4acTBYET He OJlHa
cTpaHa, a Heckoybko, To HHH-npomeicen MoxeT Takke HEmOCPEACTBEHHO NOBIHMATH Ha J0-
IO, KOTOPYIO MOJIYYHT KaXKaas U3 CTpaH oT ob1mero pecypca.

[Tepeuncriennble Bolle (aKTOPhl pacCCMaTPHBAIOTCS B YCTHOM JOKJIAJIE aBTOpa, U XOTH
ONHUCaHHbIe IEPCIIEKTHBEI HMEIOT 001Mii XapakTep, ocoboe BHUMaHuE B JOKIAle yAenseTcs
CHTYallHH ¢ IPOMBICIIOM TpeckH B bapeHueBoM mMope.

Harald Gjesaeter

Institute of Marine Research, P. O. Box 1870 Nordnes,
NO-5817 Bergen, Norway

ILLEGAL UNREGULATED AND UNREPORTED (IUU) FISHING -
WHAT ARE THE CONSEQUENCES?

IUU fishing

Illegal, Unregulated and Unreported (IUU) fishing is known to take place on many
fish stocks in the North Atlantic. There are several types of fishing that could be listed under
the term IUU: in some cases the caught fish is not landed, but are thrown overboard for vari-
ous reasons, for instance because it is a “wrong” species or it is undersized. In other cases the
fish is landed illegally, “hidden” as another species, or withheld from control and account of
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quotas by other means. In the Barents Sea, IUU fishing of cod, haddock and other commercial
stocks by transhipment of catches at sea and illegal transport to harbours without control of
landings has been a particular problem in recent years. The International Council for the Ex-
ploration of the Seas has estimated the magnitude of unreported cod in the order of 25-35% of
total allowable catch based on reports from bodies controlling vessels at sea, satellite tracking
of fishing and transport vessels, and harbour control where the fish is landed.

Biological consequences

Among the most serious consequences are biological effects on the stock in question.
The TUU fishing comes on top of all legal catches. This extra exploitation on top of a rational,
regulated fishery may reduce the growth potential and the reproductive potential of the stock,
and ultimately endanger the stock itself. Overfishing is normally categorised as either growth
overfishing or recruitment overfishing. Growth overfishing is the least serious type of over-
fishing, and will affect the growth potential of the fishes in the stock in question. A fish will
grow during its whole life, but the main growth phase occurs before the fish gets sexually ma-
ture. Afier first spawning the growth normally slows down. To get most out of a fish stock it
is, therefore, necessary to wait until each individual fish has passed this rapid growth phase
before it is fished. This can be accomplished through technical regulations like minimum
mesh size regulations, closed areas where the young fish are mainly found etc. But the harder
a stock is fished, the earlier each fish is likely to be caught. Overexploiting a stock will, con-
sequently, reduce the mean age of fish caught and will reduce the potential yield. A stock of
cod-fish will typically have a maximum yield when about 20% of the adult fish is caught each
year.

Recruitment overfishing takes place when a stock is so heavily exploited that too few
fish are allowed to spawn to secure a constant replenishment of the stock by new recruits. A
stock in this situation will dwindle not only because it is heavily fished and are not allowed to
exploit its natural growth potential, but because recruitment will fail due to lack of spawners.

There are other biological effects of overfishing, which are not easily put into quantita-
tive terms, for instance possible negative effects when the age distribution in the spawning
stock is skewed towards first-time spawners. This may reduce the population fecundity and
the quality of the eggs, and lead to reduced reproductive potential per tonne of spawning fish.

Societal consequences

A societal effect of IUU fishing is that the fishermen fishing legally will get less fish
than they othervice would. The are allowed to take the agreed quotas, but these will be
smaller and smaller as the stock is reduced. While higher prises are normally obtained when
less fish is caught and marketed, this will not necessarily be the case when an IUU fishing is
going on, because the illegally caught fish is entering into the world marked and tend to keep
the prices low, despite deficit in legally caught fish.

Another, less obvious, affect of IUU fishing is that it renders the scientific analysis of
the stock more uncertain. Since it is normally impossible to estimate directly the size of a
stock of bottom fish, and since most analytic tools for fish stock assessment therefore relies
heavily on reported numbers caught of each age group present in the stock, errors in the catch
statistics will weaken the quality of the assessment. It the amount of fish removed illegally is
not possible to estimate in a reliable way, the uncertainty in assessment and prognoses will
deteriorate, and might in the long run invalidate the scientific advice for a rational manage-
ment of the stock.
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In addition to the fish, the fishermen and the marine scientists, the managers will also
be negatively affected by IUU fishing. They will have to consider a fish stock that is steadily
decreasing despite their effort to manage it according to advice and to precautionary princi-
ples and good practice, while the advice they receive from marine scientists gets more and
more uncertain and biased. If more than one nation is involved, IUU fishing might also di-
rectly affect the share each nation gets from a common resource.

These factors will be discussed during this talk, and though the perspective is general,
reference will be made to the situation with cod fishery in the Barents Sea.

O.A.Bacunses (BHNPO, Mocksa)
C.Tvenmenanp (EUMWU, bBepren)

MCTOPUA U COBPEMEHHOE COCTOAHUE
METOAQOJIOINMU OLIEHKU 3ATNACOB |
HOPBEXCKOWU BECEHHEHEPECTYHIOLWEUW CEJNbOU

Ha npoTsiKeHHH TIOCIETHUX JIET JUIS OLEHKH COCTOSHMS 3aI1acoB HOPBEXCKOH BeceH-
He-HepecTyiomeil Cellb/I1 HCIOoMb30BaNIOCh iBa noaxona. OJMH K3 HUX, HOPBEXCKaA MOJETh
SeaStar (Tjelmeland, 2004) ocHOBaH Ha HCTIONMB30BaHUM (QYHKIWA MpaBIONOAOOHS, YTO MO-
TEHIMAILHO MOXET 00ecreynBaTh a/ieKBaTHOE MPUCBOEHUE CTATUCTUIECKHUX BECOB CUIHAIaM
OT BCEX MMEIOIIMXCS MCTOUYHMKOB MHGOpMalMH, BKIIOYEHHBIX B MoJenb. Bropoi noxaxon,
poccuiickas moaens ISVPA (TISVPA) (Vasilyev, 2005, 2006; Kizner and Vasilyev, 1997)
CTaBUT cBoeii 1eMbI0 obecnieyeHre poOACTHOCTH aHAIN3a M BKIIOYAET B ceOs psJi IOIXOM0B,
obecreyrBalolIMX BO3MOXKHOCTh HCIIOIL30BaTh B aHAINU3e WHPOPMAIMIO PEaIbHOTO KayecT-
Ba, T.e. 3HAUMTEIBHO 3allyMJIEHHBIE JaHHbIE, COAEPXKAIIME PE3KO BBIAENAIOMMECT 3HAYCHHS
(ayTnaepel). OUBIT IPUMEHEHHS THX IBYX IOJXOZOB NOKa3all, YTO OLEHKH 3allacoB 4acTo
OKa3bIBAJIUCH CYIIECTBEHHO Pa3/IMYHBIMH. ”

VHoMSAHYTHIE BBIIE ITOJXO/BI MHOTOKPAaTHO OOCYXIAQIHCh Ha pasiv4HbBIX Paboumx
rpynnax MesxayHapoaHoro cosera no uccnenosanuio mops (MKEC). Kpome toro, camn
TTOJXOBI ¥ MOTYYEHHBIE ¢ UX MCIOJIB30BAHHEM pe3yJIbTaThl pacCMaTpUBaIuCh Ha Berpeyax
CTpaH, MMEIOIMX CTaTyC NPHOPEXHBIX OTHOCHTENIBHO 3allacoB CEJNbIH, a Takxke Ha CeccHsx
Komuccun o peibonosersy B Cesepo-Bocrouno#t Atnantuke (HEADK), koTopeie HeoaHo-
xpatHo o6pamanuck ¢ 3anpocamu k UKEC pa3oOpaTscsi B BRIHECTH CYXJIEHHE O IPEJIOYTH-
TeJLHOCTH TOTO MJIH MHOIO IOoJXo0Ja K OlieHKe 3anacoB cenbaH. K coxaneHuro, BBIHECTH O/1-
HO3HAYHOE 3aKJIFOYEHHE 0Ka3aJI0Ch HENMOCHIBHOM 3anavel, TOCKOJIbKY 00a moaxoaa sBISIOT-
¢Sl METOJIOJIOTMYECKH M CTAaTHCTHYECKH KOPPEKTHBIMH. HakoHel, 1moji JaBieHHeM pPOMBIII-
JIEHHOCTH, GBUIO PEKOMEHIO0BAHO pa3paboTaTh HOBYIO COBMECTHYIO COIJIACOBAHHYIO MOJIEIb,
KoTopas 6bl BKIIOYMNIA B ce0f HaWJIy4lIHe CBOWCTBA HOPBEXKCKOH M POCCHHCKOH MOJENCH.
TaxuM 06pa3oM, HHBIMH CJIOBaMH, HMEHHO PHIOOX03sHCTBEHHBIE MEHE/DKePhl HHUIMHPOBAIIH
paboThl 110 BaXKHOH M CIIOXKHOH Hay4yHOH npobieme: COBMECTHTh H NPUMEHUTh B paMKax Mo-
Jeseii 1 OLIEHKH 3anacoB TaKWe HalpaBlieHHs, Kak poOacTHBIN aHaN3, ABIAIOIAHAC 00B-
€KTOM PaccMOTPEHMS HEKJIACCHYECKOH CTATHCTHKH, M IIOAXOJIBI KIACCHIECKOH CTaTHCTHKH B
CMbICJIe MCIOJb30Banus QyHKumii npapaononobus. B pesynsrare Hopserus u Poccus noc-
THIJIH COrJIacHs B HEOOXOAHMMOCTH NpoBeAeHHs paboT 1o JaHHO#M TEMAaTHKE B paMKax COBMe-
cTHOro Hayunoro mpoekta. B 2005 u 2006 rr. Obuti MpoBEACHBI IBE BCTPEUH POCCHICKOH H

49



	Йосетер-1
	Йосетер-2
	Йосетер-3
	Йосетер-4
	Йосетер-5

