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John F. Caddy umtupyet nenp$puiickux Myaperos:

“Nothing too much, observe the limit” - Huuezo
cauwkom, Habarodati npeden

Michel King uutupyer Bunbsima bratika:

“You never know what is enough unless you know

what is more than enough” - Tv1 He notiméwn, umo
makxoe docmamo4Ho, noka He cmaHem 6o.iee, Yem
docmamouHo.

Doug Butterworth uutupyer Mapkusa ge Caga:

“All is good if it's excessive” — Xopowo ece mo,
umo upe3mepHo.
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BekTop nHPOpMAILIMOHHOUI 00ecrieueHHOCTH

OBbIe E>xeroaHbIii BBLIIOB

METO/TbI !
E)KEI'O,ZLHBII/I BbIJIOB, KO/IMYE€CTBO CYy40B

DLM E>xeropHbIii BbUIOB, KOJTUY€CTBO Cy[0B, CyZ,0-CyTOK JIOBA

E)xerogHslii BbIJIOB, KOJTMYECTBO CY[0B, CYZl0-CyTOK JIOBa, IPOU3BOAUTEIbHOCTh IPOMBIC/IA

E)Kel"o,l[HbIﬁ BbIJIOB, KOJIMYECTBO CYAOB, CYLO-CYTOK JIOBa, TIPOU3BOAUTE/IBHOCTD ITPOMBICIIA, paBMeprIﬁ u
MOJIOBOM COCTAaB Y/10Ba

E)KeFO,ILHbel BBIJIOB, KO/IMYECTBO CYA0B, CYA0-CYTOK JIOBa, TIPON3BOAUTE/IbHOCTD IIPOMBICJIA, pa3MeprH'/’1 u
IIOJIOBOM COCTAaB Y/10Bqa, CEJIEKTUBHOCTDH IPOMBICJIA

E>xeropHslii BbIJIOB, KOTUYECTBO CY[0B, Cy[0-CyTOK JIOBa, MPOW3BOLUTENbHOCTb IPOMBIC/IA, Pa3MePHBIA U
II0JIOBOM COCTAB Y/IOBA, C€JIEKTUBHOCTD ITPOMBIC/IA, AAHHBIE, IOTyYE€HHbIE He3aBUCHMO OT MPOMBbIC/IA (CheMKH)

E)KeI'o,ILHbIﬁ BbBIJIOB, KO/JIMYE€CTBO CYAOB, CYA40-CYTOK JIOBa, ITIPON3BOAUTE/IBHOCTD IIPOMBICIJIA, paBMeprIfI u
II0JIOBOM COCTAB Y/10Ba, C€JIEKTUBHOCTD ITPOMBIC/IA, JAHHbIE, IIOJTYY€HHbIE€ HE3ABUCUMO OT IIPOMBICJIA
(C’I)EMKI/I), BOBpaCTHOﬁ, HO]IOBOI./JI, paBMeprIﬁ COCTaB, MHAEKC YU CJIEHHOCTH I10 KaTErOpUuAaM.

[IpogykiunioHHble MOAeIN

E>xeropHblIii BbIOB, KOJIMY€CTBO CYy[IOB, Cy[,0-CyTOK JIOBQ, IPOM3BOANUTEIbHOCTb IPOMBICI/IA, Pa3MepPHBII U
MOJIOBOM COCTaB y/I0Ba, CeJIeKTUBHOCTD IPOMBICJIA, JAHHBIE, TOTy4eHHble He3aBUCHUMO OT IIPOMBIC/IA
(cpeMKH), BO3PACTHOI, TI0I0BOM, pa3MepHBIi COCTaB, MHEKC YNCTEHHOCTH 110 KATETOPHSIM.
[TponsBoauTeIBHOCTH MPOMBIC/IA 1O p10TaM-cTpaHaM. HecKobKO ChbeMOK pa3TMYHBIMY OPYAHUSIMHU JIOBA.

[TpombIC/IOBBIE JaHHBIE: BHUIOB IO OTIEPALMOHHO (JaTa, BpeMsi, KOOPAMHATSI, [TyOHHa,
MIPOJO/DKUTENIBHOCTD, CTPAHA, THII CyAHA, MOIIHOCTH Cy/IHA, TUIT OPYAHs JIOBA, BeJIMYMHA BHIJIOBA).
[JlanHble HabOMrOKaTE el : pa3MepHBIi, BO3PACTHOM, ITOJIOBOM PSIABI IO Ce€30HaM U paliOHaM IIPOMBbICIIA.
Hayusnsle ganHbre: THAeKCHI YMc/IeHHOCTH 1 GMOMACCHI IT0 BO3PAcTaM, MOJTy, FOilaM, palloHaM, Ce30HaM,
ChEMKaM, OTUBBI CO3PEBaHUs, IAHHbIE O KAHHNOA/IM3Me, YITUTAaHHOCTH, TUTAaHUIO U TIP.

[laHHbIe 0 cpege: TeMIlepaTypa, COJIEHOCTbD, IeJOBUTOCTD U TIP.

Hcropuueckure faHHbIe: IEPHUOABI IepeIoBa, BOCCTAHOB/IEHMS 3arlaca, YaCTOTa U MPUYHHbI MTOSIBJIEHUS
YPOXXalHBIX U HEeYPO)XKalHBIX TOKOJIEHUH.

KoroprtHbie mopenu



Huskas

€4€HHOCTb JaHHbBIMH

Bricokas

CocTosiHHMe 3amaca
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NupuKaTtopsl

CPUE,
JK3./0BYIIKY,
10JI0BOE
COOTHOIIEHHE,
Cp. Bec,

Nupexcer
CHEMKH KaK
6uomacca, CPUE
10 pa3M. U COCT.
TMIOKPOBOB, etc.

buomacca (B)
OlleHeHHasl 1o
MPOAYKIIMOHHOU

mogemn  (CPUE,
Surveys indices

and catch).
Buomacca (B)
OlLleHeHHas o
KOTOPTHBIM
mogensm  (LBA,
CSA, etc.)

Beverton-Holt
MOJeNIu  3alac-
MOMNOIHEHHUe,
aHa/IM3 BBUIOB Ha

peKpyTa.

OpueHTHpBHI

Makc. MUH., cpegHHe
HaOJII0eHHbIe 3HAYEeHMS,
20, 25, 50, 75 1 80 % ot
MaKc. HaOJII0eHHOr0
3Ha4YeHUsI

Proxy Bygy Kak 50% ot
MaKc. GMOMACCHI 3a TIEPUO/;
Bepxuuit opueHTHP(B g =
80% ot Bygy);

I'paHUYHBIN OpPHUEHTUP KakK
MUH. Habm.  GuOMacchl
IIPOMBIC/IOBBIX
KOMMepYeCKHX CaMIIOB

BMSY’ Blim’ BUSR ) BPA,
Lower Stock Reference

(LSR): 25% ot Emkoctu
cpens ;

Upper Stock  Reference
(USR): 50% ot emKkocTH
cpensl ; etc.

Buisys Biim» Busr » Bpa,

Lower Stock Reference
(LSR), Upper Stock
Reference  (USR, MSST
(minimum stock  size
threshold).

YpoBeHb U3BAT

MuaukaTtopsl

Wudpopmanys no
BBUIOBY U
YCHITUSIM,
KOJIMYECTBO
JIOBYIIIEK WU
CYZIOB, yDOBEHb
akcrutyaranuu(B
pu10B/CPUE,
etc.)

YpoBeHb
aKkcrutyarauuu(B
bpU10B/Bromacca)

F (mpowmsicioBas
CMEpPTHOCTb)

F (mpompbicioBast
CMEpPTHOCTb)

OpueHTUpPBHI

Makc. MUH., cpeJgHHe
Ha0JII0leHHbIe 3HAYEeHUs,
20, 25, 50, 75 1 80 % or
MakKc. HaOJII0I€HHOTO
3HA4YEHUS

Proxy Fiim KakK

CpefHUU YPOBEHbD
OKCILUTyaTaluu 3a
nepuof, OLIeHKH
Bysy-

Fyusvw  Fim  Fpa,
Target removal
reference (TRR)

1:MSY’ l:lim’ FPA)
Acceptable
Biological  Catch
(ABC), overfishing
level (OFL)

OMnUpuYecKas olleHKa

AHanuTHYecKas1 OIleHKa



Huskutii yposeHb obecneveHHocmu

KopuuneBsiit (cbemo6HbINM) Kpab llleT/raHACKHUX OCTPOBOB

Brown Crab
Target Reference Point
———— The TRP has been set at 0.8 Kg per creel. |ts estimation is based on a running average of the
Landings per unit effort data in years 2000-2009 (Table 3.2). Cancer pagurus
Table 3.4. Mean LPUE for years 2000-2009. Linnasus, 1758
2000 0.64
2001 0.61
2002 0.65
2003 0.76
2004 0.93
2005 0.93
2006 0.97
2007 0.84
2008 0.4
2009 0.67
Average 0.79

Source: 35M0O
Limit Reference Points
A number of limit reference LPUE are used to trigger management actions (Table 3.5).
Tables are color coded to indicate how stock protection increases as the lowest LPUE is approach.
Table 3.5. Harvest Control Rules for the brown crab fishery

Target LPUE level &

Trigger Reference Points LPUE (kg per creel) Management Action
Target Reference Point 0.8 No management action required o
Inverpess.
MA 1. No further entry to the fishery through Aberdeen
. . issue of new licences SCotigne
Trigger Reference Point 1 <07
MA 2. Implementation of creel limits [Punies
Perth
MA 3. Research and sampling review asqow==bV 24
Tri Refe Point 2 <0.6 i, >0
L rence Fomn MA 4. Consider area closure by SSMO grid square Kilmamock
MA 5. Increase MLS for minimum of 6 month ondonder Ay .
_ ) o e United
Trigger 3 <0.5 period zrkenn:;\f: e don
MA 6. Extended closure following data analysis Northgrn Jomes: NG GOIT N

Prepared For:  Shetland Shellfish Management Organisation (SSMO)

Prepared By:  Food Certification International Ltd

Source: 55MO
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Note — Reference points in the Victorian Giant Crab Fishery Management Plan
The target reference point is 50% of the peak CPUE recorded in the fishery in 199394

The limit reference point (CPUE of 0.36kg potlift/day) was determined by averaging catch rates for the period between
1998/99 to 2000/01. This is a trigger point for a TAC review.

The dashed horizontal line is the CPUE trigger point (80% of the limit reference point) for a mandatory TAC
reduction.

Pseudocarcinus gigas

(Lamarck, 1818)
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Figure 18. Commercial CPUE. Mean (SD) CPUEL (kg/pot lift) in the commercial Spencer Gulf
pot fishing sector from 1997/98 to 2007/08

(Dixon and Hooper, 2009)

. . Adelaide
Table 5. Limit reference points for the Blue Crab Fishery O
Reaion Relative abundance from FIS Commercial CPUE
g (crabs/potlift) (kg/potlift)
Pre-recruit Legal-sized Legal-sized
Limit reference point
Lower Upper Lower Upper Lower Upper
Spencer Gulf 2 9 5 8 2 4
Gulf St Vincent 1.5 8.5 1.5 4 2 4



Husxkutl yposetb obecnevenHHocmu

Kpa6-crpuryn onmnno 3anuBa Cesroro JlaBpentus (Kana

The recent history of stock performance relative to these reference points is shown in Figure 5. Chionoecetes opilio
! (0. Fabricius, 1788)
Buim = 10,000 t Buer = 41,4001

_EI 08

=

s

o

] 0.6

E

& 209 | apaz Fum = 0.346

g 002 | 2007 2004

[ 0.4 | | +m \

- 2

5 g L

k- R

502 (]

|

012
L —— ] ————————
] 20000 40000 60000 80000 100000 120000
Biomass (t) before the fishery in year -1

Figure 5: Trajectory of the southemn Gulf of St. Lawrence snow crab stock along the stock status axis Newfounidland
(biomass of snow crab (t)) and the exploitation rate axis (catch / biomass) for the 1997 fo 2008 survey and lahradas

years. Year of the fishery is labeled on the figure. Error bars are 95% confidence interval ranges. White
symbols are biomass and exploitation rate levels used to define the reference points (DFO 2012).

1)BMSY is taken as 50% of the maximum biomass over a productive period Gulf of St
2)The upper stock reference point (BUSR = 80% of BMSY) Lawrence
3)The estimate of FMSY for snow crab from the southern Gulf was taken as the average exploitation
rate over the same period used to estimate BMSY. eV

unswick

', Nova Scotia

4)The Flim value was calculated at 0.346, the Gulf Region Revised reference points for snow crab
average exploitation rate (harvest in year t divided by biomass in year t-1 estimated from the
trawl survey) over the 1998 to 2009 fishery period (Figure 5) (DFO 2012).

5) The limit reference point for the stock status was chosen as the lowest biomass of hard shelled
commercial-sized adult male crab (post-fishery as estimated from the trawl survey) which
produced good recruitment rates of juvenile crab at Instar VIII (DFO 2010). This Blim value was
estimated at 10,000 t from the 2000 trawl survey year.

6) Risk-analysis
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Kpab-crpuryn onmnuno uenbdpa Hosoii LoTnananm(Kanazma

Fusy Chionoecetes opilio
Critical Cautious Healthy o i
(0. Fabricius, 1788)
30%
Harvest
rate
20% Target Harvest
Area
10%
0%
25 50 100

Fishable biomass (% of Carrying capacity)

Figure 52: Harvest control rules for the SSE snow crab fishery.

Description
The following biomass-based reference points are suggested for the snow crab fishery in

Northwest Atlantic Fisheries Organization (NAFO) area 4VWX:

- Lower Stock Reference (LSR): 25% of carrying capacity

- Upper Stock Reference (USR): 50% of carrying capacity

Exploitation-based reference points are suggested:

- Removal Reference (RR): not to exceed FMSY as stock collapses have been observed

with this practice

- Target removal reference (TRR): 20% of the fishable biomass (F=0.22), with
secondary, contextual indicators altering harvest rates between 10 and 30% of fishable
biomass (F=0.11 to F=0.36) where F is defined as the fishing mortality of the legal sized
mature male population

New
Brunswick

Comments

Harvest Control Rules (HCR):

The candidate harvest control rules (Figure 52) are,
therefore, as follows:

- fishable biomass > USR : target exploitation rate of
10% - 30% be utilized, based upon '\
contextual information provided by secondary

indicators

- LSR < fishable biomass < USR : target exploitation

rate of 0% - 20%, based upon

contextual information provided by secondary

indicators

- fishable biomass < LSR : fishery closure until recovery

(at a minimum, fishable biomass

>LSR)

Future research prio

Nova Scotia
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Fopr — the instantaneous fishing mortality (F) from the directed fishery that is used in
the calculation of the overfishing limit (OFL). Fgpyp is determined as a function of:
o Fysy — the instantaneous F that will produce MSY at the MSY -producing
biomass
= A proxy of Fysy may be used; e.g., F,s, the instantaneous F that results
in x% of the equilibrium spawning per recruit relative to the unfished
value
o B — a measure of the productive capacity of the stock, such as spawning
biomass or fertilized egg production,
= A proxy of B may be used; e.g., mature male biomass
o Bysgy — the value of B at the MSY-producing level
= A proxy of Bysgy may be used; e.g., mature male biomass at the MSY -
producing level
o [ — a parameter with restriction that 0 = f < 1.
o o— a parameter with restriction that 0 <o = .
The maximum value of Fog 15 Fusy. Forl = Fusy when B = Bysy.
Fop decreases linearly from Fyey to Fysy-( f-a)/(1-u) as B decreases from Bysy to
E'Eusv
When B = B-Bysy, F =0 for the directed fishery and Fppy = Fygy for the non-directed
fisheries, which will be determined in the development of the rebuilding plan.
The parameter, f, determines the threshold level of B at or below which directed fishing
is prohibited.
The parameter, o, determines the value of Fop when B decreases to B-Bysy and the rate
at which Fgpy decreases with decreasing values of B when f-Bysy < B = Bysy.
o Larger values of a result in a smaller value of Fyi when B decreases to i-Bysy.
o Larger values of a result in Fop decreasing at a higher rate with decreasing
values of B when frBysy < B = Byey.
The parameter, by, is the value for the annual buffer calculated from a P* of 0.49 and a
probability distribution for the OFL that accounts for scientific uncertainty in the estimate
of OFL.
P* is the probability that the estimate of ABC, which is calculated from the estimate of
OFL, exceeds the “true” OFL (noted as OFL") (P{ABC=0FL").

Kpab6st 1 kpabousl menbda Ansicku (CIIA)

d OCHOBAHHAS Hd KOTOPTHBIX M

Chionoecetes opilio
(. Fabricius, 1788)

Chionoecetes bairdi
M. J. Rathbun, 1924 [!]

Family: Lithodidae
Samouellz, 1819

YT

Guif of Alaska ' ‘



CCbINIKM HA UCTOYHMKN

Velvet and brown crabs

Giant crab
(Pseudocarcinus gigas)

Blue crab

Snow crab

Blue crab

Snow crab
Snow crab

Crabs

Useful links:

Shetland inshore

Australia, Victoria

SOUTH AUSTRALIAN
COMMERCIAL BLUE CRAB
FISHERY

Canada, SOUTHERN
GULF OF ST.
LAWRENCE

USA, Chesapeake Bay

Canada, Nova Scotia
shelf

USA, eastern Bering Sea

Bering Sea

Empirical

Empirical

Empirical

Proxy analytical

Ricker stock-recruitment model, Yield
perrecruit(YPR) was calculated by
applying the Baranov catch equation,
Catch-Survey Analysis, production model

Surplus production model with Bayesian
approach

Survey indecies, Length-Based Analysis,
Beverton-Holt stock-recruitment model

Survey indecies, Length-Based Analysis,
Beverton-Holt stock-recruitment model


http://www.msc.org/track-a-fishery/fisheries-in-the-program/certified/north-east-atlantic/shetland-inshore-crab-lobster-and-scallop/assessment-downloads-1/Public_Certification_Report_-_Final_-_ShetIS.pdf
http://www.environment.gov.au/coasts/fisheries/vic/giantcrab/pubs/submission-09.pdf
http://www.misa.net.au/__data/assets/pdf_file/0015/12750/Blue_Crab_Fishery_Management_Plan_2012.pdf
http://www.dfo-mpo.gc.ca/csas-sccs/Publications/SAR-AS/2012/2012_002-eng.pdf
http://www.dfo-mpo.gc.ca/csas-sccs/Publications/SAR-AS/2013/2013_002-eng.pdf
http://www.chesapeakebay.net/documents/CBSAC_Final_Advisory_Report_2012_July_20th_2012.pdf
http://hjort.cbl.umces.edu/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/FinalDownload/DownloadId-E2B5B99523D183C99D662FFE85D7AC56/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/crabs/docs/Assessment_document_final_approved.pdf
http://www.dfo-mpo.gc.ca/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/FinalDownload/DownloadId-27CD2D3B9171723AB57D682F6D85B766/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/Csas-sccs/publications/resdocs-docrech/2012/2012_024-eng.pdf
https://alaskafisheries.noaa.gov/npfmc/PDFdocuments/resources/SAFE/CrabSAFE/912Chapters/snowcrab2012.pdf
http://alaskafisheries.noaa.gov/sustainablefisheries/crab/crfaq.htm
ftp://ftp.afsc.noaa.gov/afsc/public/Crab/archive/crabws/caddyRPViewDoc.pdf
ftp://ftp.afsc.noaa.gov/afsc/public/Crab/archive/crabws/caddyRPViewDoc.pdf
ftp://ftp.afsc.noaa.gov/afsc/public/Crab/archive/crabws/caddyRPViewDoc.pdf
http://www.sefsc.noaa.gov/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/FinalDownload/DownloadId-370BCAF362E68C44E0B2F7302B9275F0/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/sedar/download/stockassessmentguide.pdf?id=DOCUMENT
http://www.sefsc.noaa.gov/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/FinalDownload/DownloadId-370BCAF362E68C44E0B2F7302B9275F0/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/sedar/download/stockassessmentguide.pdf?id=DOCUMENT
http://www.sefsc.noaa.gov/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/FinalDownload/DownloadId-370BCAF362E68C44E0B2F7302B9275F0/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/sedar/download/stockassessmentguide.pdf?id=DOCUMENT
http://www.sefsc.noaa.gov/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/FinalDownload/DownloadId-370BCAF362E68C44E0B2F7302B9275F0/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/sedar/download/stockassessmentguide.pdf?id=DOCUMENT
http://www.sefsc.noaa.gov/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/FinalDownload/DownloadId-370BCAF362E68C44E0B2F7302B9275F0/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/sedar/download/stockassessmentguide.pdf?id=DOCUMENT
http://www.sefsc.noaa.gov/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/FinalDownload/DownloadId-370BCAF362E68C44E0B2F7302B9275F0/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/sedar/download/stockassessmentguide.pdf?id=DOCUMENT
http://www.sefsc.noaa.gov/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/FinalDownload/DownloadId-370BCAF362E68C44E0B2F7302B9275F0/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/sedar/download/stockassessmentguide.pdf?id=DOCUMENT
http://www.sefsc.noaa.gov/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/FinalDownload/DownloadId-370BCAF362E68C44E0B2F7302B9275F0/47F7AA7F-E4AE-4AAF-8622-B6E3147604E3/sedar/download/stockassessmentguide.pdf?id=DOCUMENT

