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Abstract 

111 response to an Interi~at~onal Plan of Action endorsed by the U111ted Nations Food and 
Agriculture Orga~llzatio~l (UN FAO) Co~l~~llittec on Frsilertes JCOFI), Canada IS workl~lg 
towards the develop~lleilt of a National Plan of Aet~on for reduci~ig the ~ncide~~ta l  
mortal~ty of seab~rds 111 domest~c and foreign ioligtine fibhenes In Calladla11 waters (~nside 
the 20O-rtl1le 111111t). This Status Report provides 1121-'ormatlon obtained, l1leasures to 
~tllprove reporting, and irr~t~at~ves pla1111ed and ~indertakell to reduce bycatch of seabuds 
111 longline fisheries. The Status Report docume~~ts the begi~ming of a work in progress 
and w11l be updated as more ~ n f o r ~ ~ ~ a t l o n  becomes available. Based upon very llllllted 
data, it appears that the number of seabirds caught 111 Atlant~c and Arctic coast lo~lgl~tle 
fisheries is low, but an adequate assessmellt has yet to be done. On tile Pacific coast, 
recent b node ling of Black-footed Albatross (BFAL) catch suggests that bycatch inortallty 
in Canada is not having a detectable i~npact on global poprllat~ons of BFAL. Carlada w ~ l l  
cont~nue to assess the s~tuatlo~l and to m.~ork with l o ~ l g l ~ ~ l e  fleets to lnlnillilze any seablrd 
bycatcll. Canada will also continue to work with lnd~istry groups to educate fishing 
111dusti-y parbclpants about seab~rd bycatch problems and to proinote challges to fisll~ng 
practices where necessary. 



Dans la foulee du Plan d'actlon iutemat~oi~al adoptti. par le Com~te cies pkches (COFI) de 
llOrganisation des Natlons Unies pour l'alimentat~on et I"agnculturc (FAO), le Canada 
est en tram d"@laborer un plan d'action national vlsant B rkcluire la capture acc~delltelle 
d'olseaux de mer attrlbuable a la peche a la pala~igre canadle~ille et ktrangere pratiquee 
dans les eaux canadiennes f a  I'interieur de la llmlte de 200 ~mlles). Le present rapport 
d'etnpe rend eonipte des ~nformations recuelll~es. des IllesLires vlsant a amel~orer les 
rappo13-t des inltiiatlves pkvues et en cours dont I'objeerif est de r6duire la capture 
acc~de~~tel le  d'oisenux de lner par 1es pala~~gners. Ge rapport d'itape fn~t  etat des d e h t s  
d'un trava~l en cours et sera mls a jour 5 mesure que de nouvelles i~ifonnat~ons se 
presentent. Selon des donlCes trks l ~ m i t ~ e s ,  il selllbleralt que le nolllbre d'oiseaux de rner 
abattus pendant la p6che a la pala~igre c6tikre daiis I'Atlant~que et 1'Arctlque est fa~ble, 
Itlais une ivaiuat~on en borlrle et due fortne n'a pas encore ete reallsee. Sus la c6te du 
Pac~illque, des ~nodeles recents des captures d'albatros a pleds nolrs lament croire que le 
taus de mortahte attr~buable aux captures accide~~telies au Canada n'a pas un inipaet 
se~~sible sur les populations mor-td~ales d'albatros a p~eds nolrs. Le Canada co~itiliuera 

wers  d'evaluer la sltuatlon et de tra\iailler en collaborat~on avee 1es flottilles de palan, 
pour rkduire au rnrnllnum les captures acc~denteiles d'o~seaux dc mer. Le Canada 
poursulvra egalement sa collaboration avec des intervenallts de 17~ndustrie en vue de 
sensibiliser les p&cheurs a la capture accidel~telle d'oiseaux de nler et de les ellcourager a 
~~lodifier leurs prat~ques de peche, le cas echeant. 



1.0 Background 

1.1 Purpose of the Status Report 

This status report is and alu~ays ur~ll be a work III progress. 11 w ~ i l  be updated per~od~cally 
\vhen there 1s I I ~ M  infor~llatroii 011 ~ l ~ i t ~ g a t i o ~ l  Illeasures, ~ i e n  data or neci assess~lle~lts that 
have been done to reduce seabird bycatch ~n longline fishenes and to report bl-ani~ually at 
COFI meetings. The purpose of thls stat~is report is to: 

outlille Canada's coilimit~lle~it and respo~istbll~t~es tinder the Food and Agriculture 
Assoc~at~on's (FAO) Intel~latio~~al Plan of Actlo~i to reduce ~nc~dental mortal~ty of 
seablrds in longline tishenes. 
report available data on an o~lgoillg basis on seab~rd bycatch In domestic and 
fore~gn lo11g1111e fishenes in Calladla11 fisheries 

0 assess the extent of the probleln based on available ~ t l f o ~ ~ l i a t ~ o n  
Q identify data gaps where Inore info~xnat~on, trainillg or corr~inunicatron is requ~red 
Q report ex~stlng measures to reduce incidental lnortaltty of seab~rds in Canada 

propose add~t~onal rneasures to reduce bycatch of seabirds 
propose metliods of ~nonitonng and reporting to regularly assess the effects of 
longllile fisheries on ~tlc~de~ltal mortality of seab~rds. 

1.2 Canada's Commitment to Reduce Incidental iMortalit?; of Seabirds in Longline 
Fisheries 

Canada is working towards the developrne~lt of a Natioilal Plan of Action (KPOA-S) for 
reducing tlle incidental ~llortality of seabirds in the dotnestic and foreign longline 
fisheries in Canadian waters (inside tile 200-mile-limit). Canada has observed the 
longline fisheries of all countries fishing in Canadian waters (now largely Canadian fleet 
only). This status report has been prepared in response to the responsibilities described 
in the Inte~~lational Plan of Action for reducing the incidental ~llontality of seabirds in 
1011gline fishing (IPOA-S). The IPOA-S is a voluntary pian endorsed by the UN FA0 
(Food and Agriculture Organization) Corn~nittee on Fisheries (COFI) in February 1999, 
and adopted in Novernber 1999 at the FA0 Conference (FAO, 1999). 

The FA0 cotnnlitrnent made by all signatory cou~ltries states that: ""Sates with lorlgline 
fisheries should conduct an assess~ne~lt of these fisheries to determine if a proble~ll exists 
with respect to ineidelltal catch of seabirds. If a problexn exists States sho~~ld  adopt a 
National Plan of Action for reducing the incidental catch of seabirds in loligline fisheries 
(YPOA-Seabirds). States, whicll determine that an XPOA-Seabirds is not necessary, 
should review that dec~sio~l  on a regular basis'". 

This status report was developed througtl collaboration between the Departn~ent of 
F~sheries and Oceans and the Department of the Environment. (the Canadia~l Wildlife 
Service. CWS). The strategy reflects the different roles of the two federal departments on 
seabird interactions in longhne fisher~es. DFO 1s efiarged w~tii  managing the fisheries 



under the Fisher.ic.s Acf.  The Department of the En\ ~ ro r l r~ le~~t  (CWS) 1s respo~~sible for 
the protection of migrator-y birds in Ca~lada through thtl ,Migiwtoi:i* l3r1-d~~ Coi~t>er?fior? Acf 
of 19 17 ('UBCA). replaced by the :Wig~zrloi:l. Bir.ri.5 Co,?vet?frorl Acr of 1994 (MBCA). The 
MBCA glves legal force in Canada to the itfigi.iifoi:~- l5'11.d~ Trctr~ mlegotlated \\rith the US 
in 191 6 by Great Britain 011 behalf of Canada, Relevar~t to t h ~ s  report, the CLVS also has 
the respo~lsibility for the protection and conservation of all seab~rds that are under federal 
jurisdiction. 

1.3 General Description of Longline Fisheries in Canada 

Longlines are fishing gear compnslng a hne that 1s deployed I~onzontally and to which 
lines with hooI<s of various sizes are attached. Longl~nes can be stationary, anchored or 
buoyed lines that are hauled and set manually, electrically or hydraulically (US Natlorlal 
Plan of Action 1998). The gear may be set at the seabed (demersal longlrning), float off 
the bottonl at variable depth (sem pelagic longlrn~ng) or suspe~lded from a li~le dnfting 
freely at the surface (pelagic longlinlng). D~lrlng longli~le setting, seabirds rr-tay feed on 
baits and become elltangled In the gear and inc~dental catches occur. Var~ations in gear 
conligurations and operation affect seabird bycateh (FAO. 1999). 

1.3.1 Canadian Atlantic Longline Fishery 

Based on infonllat~on collected by observers and co~lipared to Iandillg data, rt is estimated 
that since the 1980s about 75 tllillion individual fishing hooks are deployed annually in 
the dexnersal and pelagic longlining fisheries of Atlantic Canada. This estimate does not 
include the Gulf of St. Lawrence where seabird bycatch had not previously been recorded 
by observers. The fisheries have changed greatly over the years most likely affecting the 
bycatch of seabirds over time. For example, prior to the mid-1980s, longlining for 
Atlantic cod (Gaciz:~zr,s moruu) offshore by non-Canadian fleets was colninon off Nova 
Scotia, Newfoundland and Labrador. and to a lesser extent in the Gulf of St. Lawrence 
until the 1992 groundfish ~noratorium (BaMten and Falk, 1998; Brothers et al., 1999). 
Liniited longlining for cod com~nenced again in 1997 along the south coast of 
Newfoundland. There is no recorded scielltific data on the effect of the historic cod 
longline fishery on seabirds. The tuna (Thunnzrs ,s~3p.)/swordfish (Xblzius gladius) and the 
Atlantic halibut {Nippoglosszw hi~?pog/ossu,~j fisheries have been exploited over the entire 
time period whereas Greenland halibut ( R e z f ~ h ~ r d t i t i ~  hi]~poglossoides) fishing off 
ilorthern Labrador has been reduced since the mid-1990s. All of these changes liave 
undoubtedly affected the numbers of birds killed. 

An average set of Atlailtic pelagic gear may cover 40 nautical miles and contain 1500 
individual hooks set at regular ~~ltervals on the longline. The pelagic fishery falls under 
the Inteniational Collvelltion on the Conservatiol~ of Atlantic Tunas IICCAT). Table 1 
shows the directed species In longfine fisheries rn Atlanhc Canada. 



Table 1 .  Directed Longline Fishery Species in Atlantic Canada 

1 Demersal 1 

i'vlonkfish Demersal 
Atlantic halibut / Hipprtg/o.rszi,c /7ippog/o.,.rlis Demersal 

/ Skate / Rcria snu. 1 Dernersal 1 
Yellowfin tuna T/~unnus a/bac~f.rr-e,~ 1 Pelagic 
Bleeve tuna T/?~[f?nzi~ O ~ C ' J Z L S  1 ~ e l a ~ i c  

Swordfish Xiphias g/cdiliu,\ j Pelag~c 
Porbeagle Lal~1t7a nczszw 
shark 

1.3.2 Canadian Pacific tongline Fisher?; 

Demersal longlining is deployed on the Pacific coast of Callada wlth most effort directed 
at Pacific halibut (Hip~~,oglosszrs stenolepis) (5-6 million ~ildividual hooks set allnually), 
spiny dogfish lSquul~rs trc~lnflitias) and rockfish (Sehastcs spp.) (400,000 hooks) and 
sablefish (;lnop/opon.tu fimbr-ia) (500,000 hooks) (McEldenry. 1998; Morgan et al., 1999). 
I11 1998, there were about 570 vessels licensed to use lollgline gear off the west coast of 
British Colul~~bia (McElderry, 1998). Directed fishing for halibut is colltrolled by the 
Interllatiollal Pacific Halibut Commission (IPI-IG). The quotas for halibut are set by IPHC 
but DFO manages this fishery and is respollsible for regulating ~ t .  An onboard observer 
prograill was initiated in 1999 in the halibut fisheries to suppleillellt a dockside 
~noilitoring program already in place. Observer coverage ranged fro111 a si~lall number of 
trips in 1 999 to 7% in 200 1 (Smith. 2002). 

The rockfish fishery occurs year-round although the highest effort occurs in summer. 
There are approximately 160 licensed vessels which average 4000 sets annually. The 011 
board observer coverage is 111nlted to about 15-20 charters per year (McEldeny, 1998). 
The sablefish longline fishery occurs year round, with up to 20 vessels participating, It1 
1998, 12 vessels fished about 629 sets: in this fishery, longline gear is increasingly being 
replaced by traps. Fishing for sablefish occurs along the shelf break, with most effort 
since the early 1990's focused on the shallow seamouxlts, The distributio~l of the effort 
has been relat~vely stable over the last nine years. Table 2 shows the directed longline 
fishery species in the Paclfic ocean. There 1s no pelagic longhn~ng 011 the Pacific coast of 
Canada. 



Table 2. Directed Longline Fisher) Species in Pacific Canada 

"irected 
Fishery 

/ Species Kame 
Dernersal # hooks 

deployed 

Rockfish Sehcw re,\ s p  1 
Sablefish Anou/ouon?a fjuz hrza 1 Demer-sal 1 500.000 

1.3.3 Canadian Arctic Longline Fishery 

Altl~ougli 'rishery effort wit11 lollgli~les in the Canadian part of the Arctic Ocean 1s very 
low co~llpared to other areas, there is a lim~ted Greenland 11afibut fishery; both longli~les 
and gill nets are used. 

2.0 Working Tovclards a hational Plan of Action to Reduce Seabird Bycatch in 
Longline Fisheries 

2.1 Assessing the Scope of the Problem of Seabird Bycatch 

The fallowing table sulnlnarizes the infonnation that is required for a cotnplete 
assessnlent of seabird bycatch 111 any fishely. The infonnatio~l that is currently available 
in Canada on seabird populatioi~s and for- longline fisheries bas been outlined as well as 
areas where infonnation can be improved in order that a more detailed assess~nent call be 
made. 



Table 3. Information required and available for a complete assessment of seabird 
bycatch in longline fisheries 

Information Type Ideal Information for an Avaiiable Information 
Assessment 

I Potential for I 

Improvement 

Fishing effort 

% Fishing Effort 
Observed 

Number of birds 
caught in fishing 
gear 

Fishing effort by gear and 
directed species for tite 

rot~i'fislzei:~., ideally 
presented by monthlseason. 
year and geograpl~ic area of 
fislling effort 

High pescentage of fislling 
effort observed for all gear 
and ail dlrected species 

Actual ~lu~llber of birds 
caught and properly 
identified for each gear 
type and directed fishery 
~ncluding in fo~~~~a t io r t  on 
the tlme of year and 
geographic locatio~l that 
birds were caught 

Observed f3siling effort. 
prese~~ted by gear and 
directed species, 
available by 1~011th. 
year and Korthwest 
Atlantic Fisheries 
Orga~lizatioll INAFO) 
area for a Inore detailed 
assesslnel~t if recluired 
Perceiitage of fisltitlg 
effort observed for- a 
portion of each directed 
species. Foreign 
vessels have 
approxiillately 1 OOYO 
observer coverage 
Seabird ide~ltiiication 
guides are used where 
available to identify 
species of birds caught. 
The estimated weight 
of birds caught is 
recorded it? ohserved 
fisherie~ onli) a i d  the 
number of birds caught 
is then estimated using 
a ~neanlmedian bird 
weight. The estimated 
nurnber of birds caught 
reflects the palticular 
monthiseason. year and 
geographic locatioll 
that fishing ef'folt has 
been observed 

Increase percentage 
of observer coverage 
on Ca~iadian vessels, 
with wider 
representatloris and 
pmportional 
distribution 

increase percelltage 
of observer coverage 
on Calladla11 vessels 
to meet statistical 
requ~rements for 
adequate sampling. 

Ilnprove seabird 
identification 
~nanuals and skills 
and increase use of 
guides on observed 
vessels. Provide 
~luinbers instead of 
weights of birds 
caught on observed 
vessels. 



Table 3 (cont.). Informatioil required and al~ailsblc for a complete assessmerit of 
seabird bgcatch in Iongline fisheries 

species potentially caught les Ol\eaux Pelaglques) 
111 iish~ng gear or locations database ava~lable. but 
where longlining occurs ( no new Atiantlc data 

/ slnce 1992; Pacific 

Information Type ldeal information for an .\\ailable inforination 
Assessment 

specles information 1s 

co~ltl~luously being 
added. Includes 
locat~orts, d e ~ i s ~ t ~ e s  and 

Bird Distribution 

I vanability by species. 1 
Bird Population Population estiinates by Populatmn size 
Size and season and geograph~c area estiinates and 
Percentages for seabird species infoi-rnat~on varles 

Distribution and 
iuoiith/season 

of birds caught potelltially caught in alnong species, better 
fishing gear; numbers of for breeditig colo~~ial 
birds near boats at time of species. much worse 

1 setting by gear type, for dispersed breeders 
1 locatio~l, i lne  o f  day and 1 and ~ ~ o ~ ~ - b r e e d i ~ ~ g  

populations; no data 
available on nu~nber of 
birds near boats during 

1 / fishing activitv. 

Potential for I 

I rnprol ernerll 

survey program ~n 
Aflantlc. Observed 
et'i'ort on fjsh~ng 
boats (temporal and 
spatial) should be 
evened out and gaps 
filled. 

I 
I 
i 

Colltlnue colony 
mortitoring. 
Obtain seabird at-sea 
density estimates 
with improved at-sea 
lllonitoring program; 
observers of video 
cameras could 
provide counts of 
birds attending 
vessel during 
settings. 

3.0 Seabird Bycatch in Atla~ttic Canada 

3.1 Seabird Bycatch in the Gulf of St. Lawrenee 

For the 976 longli~le fishery sets obsen~ed on Canadian vessels in the Gulf of St. 
Lawrence iri 2001, seabird bycatch co~lsisted of 8kg of u~lidentified gull and 3 kg of 
herring gull (likely I birdkg). Observed fisl~ing effort for the lollgline fisheries in this 
region is approximately 5-10 %. 

3.2 Seabird Bycatch in the klaritimes Region 

The nurtlber of seabirds caught and the co~~espondlng fishing effort (number of sets) on 
observed vessels in the Scot~an Shelf and Bay of Fundy regiolls are reported in Table 4. 



The total number of seabirds cauglit was not estitnated due to the iow percentage of 
observer coverage and the sporadic nature of the fllsh~ng effort. It should be noted tliat 
longline fishing effort varies greatly 111 terms of season, d u r a t ~ o ~ ~  of t ry ,  locat~on. ilu~nber 
of sets per t r y  and ~iu~ilber of hooks per set. Due to total coverage or1 foreig~i vessels, ~t 
call be said that the total number of blrds cattght for the 5,839 sets that were observed on 
Japanese vessels 111 Canadla~i waters between 1986 and 3001 rs 394. Most of these were 
unide~ltified birds and all of the fistii~tg effort occurred between October and December. 
Otit of 848 sets fro111 Faroese vessels and 15 sets from Creenlandic vessels filth 100% 
observer coverage, no seabtrds were caught between i 386 and 200 1 .  

Table 4. Observed Fishing Effort (number of sets) and estimated numbers of 
seabirds cauglit in the Seotian Shelf and Bay of Fund! waters during longline trips 
observed 1986-2001 on Canadian and foreign \~essels. 

Countr? fishing in Canada Canada Japan- Japan- Greenlarld Faroesr Total 
Canadian waters & Faroe5 
Directed longline fisher? Den~ersal Pelagic Dernersal Pelagic Demersal Pelagic 

Obserked tishing effort 15762 1538 1595 4214 I I 838 
(number of sets)"*" 

Bird species 
Double-crested 1 
Connorant** 
Great Black-backed Gull"* 6 3 25 
Greater Shearwater*" 6 43 
Lesser Black-backed Gull** 1 1 
Herring Gull*" 15 
Northern Ful~nar** 5 3 53 
Northem Gannet*" 9 10 
Sooty Sheanvater*" 4 4 
Non-specified bird*" 5 382 3x7 

* observer coverage is approxi~~iately 100% on hreign vessels and was found to be 
between 0.1 to 53% in the eod,/haddockl pollock fishery for Canadia~i vessels in the 
Scotia Fundy region. 
*" nu111ber of birds bas been calculated using estimated bird weights (kg) fro111 Birds of 
the U~orld (Northern. Fulmar 0.6, Double- crested Co~xnorant 1.9, Great Black-backed 
Gull 1.6, Greater Sheanvater 0.85, Sooty Shearwater 0.8, Herring Gull 1.1, Northern 
Gannet 3 .O, non-specified bird I .O was used) 
"** nulnber of hooks released per longline set earl vary greatly from one hook to 1500 
books per set ; nulllber of lo~igline sets released per fishirig trip may vary fionl one to 10. 



3.3 Seabird Bycatch in the Keufoundland Region 

The ~luntber of seablrds caught on obser~ ed \, essels and the col-rcspond~ng fishi~lg effort 
(nuntber of sets) 111 Newfoundland region are reported In Table 5.  Between L 989 and 
2001, betmeen 5 and 10% of the Canadian vessels izad observers on board. Durl~lg that 
penad. 120 birds were caught 111 the Newfoundlai~d region, The l~lqorlty of b~rds  ( 1  15) 
were caught in the Canadian demersal longllne "rlslzei-y. of t$'hlc11 1.044 sets were 
observed. Out of 59 sets observed in the Calladla11 pelagic longllne tllshery, only 5 birds 
were caught between 1989 and 19"3 (approx~mately 5-  i 0% observer coverage on 
Canadiall vessels III ?;ewfoundland waters). Wlrh 100% observer coverage on forelg11 
vessels 111 Calladial1 waters the plcture 1s more complete. Of the 3 13 sets ijshed (~nostly 
for Greenland halibut) fro111 Noiwegian vessels, 146 Norl-hen;. Fulmars were killed. In 
contrast. Faroese vessels fished 848 longline sets betwee11 1989 and 1992 and only 4 gulls 
were observed caugl~t. A s  these represent IOOYO observer coverage, It is suggested from 
these catches that the relattorzsl~ip between the fllslimg effort and the number of birds 
caught is llighly variable, difficult to predict and depeilds on Illany factors. 

Table 5. Observed Fishing Ef'fort (number of sets) and estimated numbers of 
seabirds caughg in Xe\vfoundland waters during longline trips observed 1989-2001 
on Canadian aild foreign vessels. 

Directed longline fisher) Ca~iada Canada Faroes & Faroes* Greenland Japan" Norway* Russia" 
species Japan & - 

Observed fishing effort 1044 59 2 f 4455 67 53 312 88 
(number of sets)""" 

Bird speciese* 
Great Black-backed Cull 4 1 
Herring Gull 8 
Northern Fulmar 70 146 
Greater Shearwater 4 5 
Sooty Shearwater i 9 
Nail-specified bird 14 3 

* observer coverage 1s approx~mately 100% on fore~gn vessels is estimated at 5-10% for 
Canadial~ vessels in the Newfoui~dland region, 
** number of birds llas been calculated using est~tllated bird welghts (kg) from Birds of 
the World, 19 (Northern Fullmar 0.6, Great Black-backed gull 1.6, Sooty Shearwater 0.8. 
Herring Gull 1.1, non-specified bird L .O was used) 
*** llumber of hooks released per ionglille set and nu~nber of sets per trip can vary 
greatly. Nugnber of longline sets released per t r y  also vanes. 



3.4 General Conclusions for Atlantic Canada 

Desp~te the large effort put into PIROP (Programme Integrk de Reserclle sur les Oiseaux 
Pelaglques). there is still relatively kno~vn about the seasoltai varlab~l~ty irt the numbers 
and distr~bution of seablrds off the Atla~ltlc coast (Bro~vtt et al.. 1975: Lock et al., 1994: 
Huettmarl and Lock, 1997; Huettman and Diamond, 2000; 200 lab). No~thelx Fulmars, 
Herr~ng and Great Black-backed Gulls, shearwaters and Iuo13he1-n Gannets are the specles 
111ost often caught 111 long-llne fisheries. Breed~ltg popula t~o~~s  In Ca~~adian Arctlc and 
burope have expanded and are I I O L ~  stabillz~ng (Hatclt and Nettlesl31p. 1898); within 
Newfourldla~ld and Labrador, the small hreedlng popuiat~olls have ~~icreased and are 
probably now stable (Stenhouse and Monte? ecchi, 1999; C'WS unpubl~shed data). 
I-Iening Gull populations are decl~ning throughout thelr Atlantic range (Chapdeia~ne and 
Ra~l. 1997; Robertson et al., 200 1 : Boyne and Hudson, 2002). probably due to reductiolls 
of food made available through fishei-y activities and In landfills. Great Black-backed 
Gull populations have shown a I ~ I X  of trends, decln1ing 111 Labrador, stable in 
Newfoundlatld, and increasing or stable ln parts of the Marltiines (Mau!hmney et al,, 
1999; Boylle and Hudson. 2002; Robertson et al.. 2002). Korti~ern Gan~let populations are 
mcreasing at all eolonles In North A~llerica (Chardine, 2000). There is no ~nfortnatlon on 
population trend3 of shearuaters, but the s~nall Manx Sbearuater breed~ng popuiatloll lit 
southe~x Neu~foundla~ld has probably declined (Robertson, 2002). 

Fisheries observers have been deployed on approxitnately 5 to10 % of the Atlantic 
pelagic and delnersal longline fleets and have gathered i~ifonxlation on seabird tnortality 
in sonle fisheries since the mid-1980s. Bird species idei~tificat~on was ellhaneed in the 
Scotian Shelf and Bay of Fundy reglon observer prograin in 1998. Seabirds have been 
identified and recorded in the Newfoundland region since 1989 instluctors and 
nlanuals were enhanced in 2000. In addition, training courses have been given to 
observers by DFO and CWS in recent years to enhance seabird data collection. 

Canadian observers are deployed in each fisheries region of Canada. Each region has its 
own indepe~ldent observer company, operated by the private sector, and a cadre of 
observers. The ~ n i ~ l i ~ l l u ~ n  qualifications for an observer include high school graduation 
plus additional courses in biological sampling, fish identification and scientlfic record 
keeping. Observers recelve five weeks of tra;ning In the specifics of observing (mainly by 
Fisheries and Oceans staff). Costs of observer coverage are shared by the fishing industry 
and the Ctepartr~lent of Fisheries and Oceans. Levels of observer coverage are guided by 
what tile industw is prepared to pay. Coverage is generally conducted in a random 
manner, Obser\ier coverage can also be plallned in adva~tce to verify coinpliance in 
specific instances. 

Dernersal longli11e fisfieries in Caiiadian Atlant~c waters had an associated observed 
bycatch rate of 0.0 16 birds/1,000 hooks over tile 14-year perrod between 1986 and 1999. 
For these years, ~t was estimated that about 500 birds have been killed annually by 
de~nersal longllners. although the nurnbers have varied sreatly from year to year 
dependi~lg on iishing effort. For only the 27 demersal sets observed with seabird bycatch, 



011 average, 1.3 birds were taken on 3.100 hoolts (per set). A high majority of sets 
contamed no seab~rds. Tbe longline fishery for Greeiiland l~alibut, taking place prior to 
the 1990's 111 an area along the shelf edge betmeen Canada and Greet~Iand, had been the 
pr~mary source of mot3afity of seab~rds by deri~ei-sal lo~lgflners ~n Canadla11 Atla~ltic 
waters. Observers reposted rllortal~ty of Nol-thent FuI~~iars, f"zt/t~z~ii.tw g / ~ ~ c  m / r t  and Great 
Black-backed Gulls, L~ir-zrs ~ I I N I - I ~ ? L I S  at a rate of about 0.02 blrds, 1,000 hooks 1x1 tlie turbot 
fishel-y. 

Based on ~nfon-~tlat~on presented by Dave Kuika at the Aprd, 2000 Co~lservatioli of Arctic 
Flora and Fauna (CAFF) llleet~ng 011 seabird bycatch (Chardlne et al,. 2000: Cooper et a]., 
20001, the catch rate for pelagic loiighne fisher~es 1x1 the Ga~~adian Atla~itic between 1986 
aild 1999 was estiillated as 0.032 hirds/1,000 hooks, doubfe that observed for demersal 
fisheries. Between these years, all of the fisll~ng eff'ort iiad take11 place alollg tlie outer 
slope of the Scotian Shelf and the southwest slope of the Gralld Banks. it 1s estirllated that 
soine 1400 birds have bee11 killed annually by pelagic longl~ners. Bird ~nortality was 
recorded wlieil fishing was directed at tuna and swordfish but not for porbeagle sl-iark. 011 
average. four birds were taken on 1.700 hooks (per set) from tlie 55 peiaglc sets observed 
with seabirds between 1986 and 1999. The specles recorded were Northern Galmet 
(Morus bassanus), Herring Gulf (L. argentatus) and Great Black-backed Gull, Until the 
late ~llneties, most bird mol-talities in this fishely were not ide~ltified to specles and it is 
tilougllt that some of the catch may liave also comprised sheamaters, smce Sooty 
(Ptlffinztn gj,.i-iseusi and Greater (2'. ,or-avis) Shearwaters have been captured in gillnets in 
the same and adjacent areas. ?done of the affected species 1s co~lsidered to be at serious 
co~lservatio~l risk (Chardine et al., 2000). One Double-crested Go~xllora~lt was caught in 
August, 1998 in area 5ZM (Georges bank) d~ii-ing a swordfish (pelagic) longline trip. 

Four trips on pelagic longline vessels targeti~lg tuna and swordfish were observed by 
Slnitfl (2000) on the Scotian shelf between June and Decen~ber. 2000. In addition, twelve 
i~lter-views  ere held using a questio~~~laire with longline skippers and crew. The seabird 
bycatch during those trips was low, and only one bird, a Greater Sbealwater was caught. 
The catch per 1000 hooks overall for 4 trips was 0.03. Typical of most bycatch events, the 
bird ingested the bait during setting of the gear. The llulnber of seab~rds taken by this 
fishery appears to be very tow, possibly because the gear rs most often set and hauled in 
low light conditions and baits are heavy enough to sink quickly. Results obtained from 
retunled quest~onnaires suggested that there is not a substantla1 seabird bycatch probletn 
in this fishery. 

It should be stressed that the obse~liations above are based on relatively low observation 
rates (3-10% of the sets observed), inco~nplete coverage (Gulf of St. Lawrence not 
covered) atid inadequate identification to species in historical data. Although these data 
rndicate low catch rates, better data oti catch rates are required. 



4.0 Seabird Bycatch in the Pacific Ocean 

4.1 General Information on Seabird Bycatcil in the Pacific Region 

The Ii~te~x~at~onal Paclfic Hallbut C o ~ l ~ m i s s ~ o ~ l  (1I3ti;C) stock assess~~lent surveys reported 
1 Black-footed Albatross from 80,000 hooks I-iaulecl 111 1998. No b~rds Mere caught when 
100,000 hooks were hauled 111 1999 &he11 all survey vessels ~tsed a seabird deterrent 
device (G~lroy et a]., 2000). A sullllllary of IPHC port ll-itervle~ data illdleated that 24 
birds were caught in 1998 (out of 4.6 mif11ot-i hooks hauled) and 23 b~rds were caught in 
1999 out of 8.3 i ~ ~ i l l i o ~ i  hooks hauled (Gllroy et al., 2000). Albatrosses were the 111ost 
corllllloilly reported species although not all b~rds caught were ~ d e ~ ~ t ~ f i e d .  

As shocvil ~n Table bb, the lnajority of the species caught In all Pac~fllc lo~lgl~ne tisheries 
between 1999 and 2001 were Black-footed or unidentltlled albatross specles. The rockfis11 
fishery observer coverage ranged fro111 0.1-0.5% between 1999 and 200 1 mil~ile observer 
coverage in the Pacific halibut fishery ranged from L 5% in 1999 to 5.9% 111 2001 (Table 
ba). 

Table 6a, Observed fishing eft'rtrt (by number of sets*") in Pac'rfk cocean for longline 
trips observed between 1999-2001 on Canadian vessels. 

2001 
fishery species 

observed*" ~ ~ ~ ~ l * "  %, Observed"* Total"" Observed** Total*" 94 
coverage coverage coverage 

Halibut 20 1313 1.5 22 1043 2.1 69 1004 6.9 
Rockfish nearshorc 5 1604 0.5 4 1383 0.3 19 1273 0.1 
Rockfish seamou~~t 5 23 21.7 6 85.7 (1 0 I 

Dogfish lillgcod 0 1047 0 0 1228 0 8 912 0.9 

Total 



Table Sb. Estimated nurnber of seabirds caught in the Pacifk region for lo~lgline 
trips observed between 1999-2001 on Canadian \7essels. 

Directed Iongli~le Halibut RockEsh Rockfish Uogf%sh 

Black-footed Albatross 1999 i 3 
2000 1 
200 1 3** 

A 

Unident~fied albatross 2000 I 3 
Glaucous-winged Gull 200 1 1 
Pigeon CJ~l~lle~i~ot  2001 1 

6 

**Nutliber estimated u s ~ ~ l g  an average weight of 3.3 kg. 

Liliiited published ~nfor~nat~on is available on bird xnoflality from Pacific fisl~er~es prior 
to 1998, with only two Black-footed Albatrosses reported killed (Brothers cf ul., 1999; 
Morgan et ul., 1999). See also Trumble et a1.(1998) and Smith (2002). 

Desp~te the efforts of Morgan c.f u/. ( 1  991) there are st111 large gaps in our knowledge of 
the seasonal variability ~n the ~lu~llbers and distribution of seab~rds off the Pacific coast of 
Canada. The following briefly sulllliiarizes the general patterns of distribution. period of 
occurrence, estimated numbers of birds present and areas of high overlap with loilgline 
fishing effost. 

The seabirds considered in this report are restricted to spec~es lulown (or suspected) to 
have been caught on longlines elsewhere in the North Pacific; tliey include Black-footed 
Albatross, Laysan Albatross (Phoehustrin immutnhili,s). Short-tailed Albatross (P. 
ulbatrzts), Northern Fulmar, Sooty Sliearwater, Shorl-tailed Shearwater (Pztffinus 
ttnzlirostris), Pink-footed Shearwater (P. creatopzls), Buller's Sllearwater (P. hzrlleril, 
Glaucous-winged Gull (Larzts gluucescens) and Black-legged Kittiwake (Rissa 
tl.idactyla). Table 7 presents the estimated nurnbers of b~rds  present off the elltlre British 
Colutnbia coastliile during sumliiler and winter. 

Relevant to this report, there are two species of seablrds that have occurred off the West 
coast of Canada, that are listed Near Tllreatened by tile IUCN (The World Co~isen~atio~l 
Union). There are an additional seven listed as Vulnerable, and one as Endangered. The 
Near Threatened species are Mottled Petrel (Pterwdroma ine-rpecfata) and Murphy's 
Petrel (P. U/tima); and the Vulnerable species are Si"lo1-c-tailed Albatross, Black-footed 
Albatross, Solander's Petrel (P. solun~leri), Hawaiian Petrel (P. ,\atzd~i~ichen.sis), Buller's 
Slleanvater, Pink-footed Sheamater and Black-vented Sheartvater iP, opistl7omelas). 
Although ~ntkequently encountered. the Endangered Cook's Petrel (Ptevodl-onza cookii) 
also occurs in Canadian west coast waters. UThile not all of these species have been 



documented ltilled by longline gear. they all foraze 111 siniilar ways and as such, may be at 
risk of beconllrlg entangled. Currently, the status of two of these species (Short-tailed 
Albatross and Pink-footed Shearu~ater) is being reviewed by COSE$%rIC. the Co~llrnittee 
on the Status of Endangered Uiildlife in Canada. 

The global distribution of the above specles of seabirds ia relat~vely well known In the 
context of their breeding colo~iies; illost field glides accurately present that ~nfonllation 
(del Hoyo 1992; 19961. Houjever, the at-sea viallderlngs of seablrds In search in food, for 
even the most common specles, 1s poorly uliderstood for both the breed~~ig and non- 
breedlng seasons. Seven of the 10 species listed ~n Table 8 breed outside of Canada, but 
~n~gra te  into or through Canadla11 terrltonal waters during the breed~ng and nonbreedlng 
seasons. This constant passage of b~i-ds In and out of Canadian waters makes ~t virtually 
~~npossible to come up with a preclse estimate of the total or maximum nu~ilber of b~rds 
present. Add~t~onally, because the abulldance and distnbutlo~~ of their preferred prey 
itetns are co~ltrolled by a complex i~lteractio~l of ptlysical, ~lle~iilcaj and biological 
processes; the d~str~butiotl of seablrds varies to a lltgh degree 1x1 response to varlatio~ls in 
prey availability (Hunt et al.. 2000). 

During sumulier, Black-footed and Laysan Albatross occur ofkhore as well as over the 
conti~iental shelf The slielf is roughly the seaward boundary of where inost rockfish 
longli~li~lg occurs. 

Naps contained within i'vlorgan et a1.(1991) allows for the following generalizations. 
Based on averaged distribution, Yor-them Fulmar, Pink-footed Sheaswater and Glaucous- 
winged Gull are at risk of lnteract~rlg with longline gear especially along the outer shelf 
and along the shelfbreak west of Barkley Sound, west coast of Vancouver Island. Sooty 
and Short-tailed Shearwaters appear to be at greatest risk over the shelf to the west, 
southwest of Estevan Point, and over Cook Bank (west and north of Vancouver Island), 
as well as over shallow banks in Hecate Strait north of Cumshewa Head (Queen Charlotte 
islands). Buller's Shearwater also conce~ltrate to the southwest of Estevan Point, but tend 
to occur more seaward, out along the shelfbreak. Black-footed Kittiwake have occurred in 
high rlumbers west of Englefield Bay (QCI) and west of Kunghit Island (QCI); both of 
these areas are locatio~ls where black cod lollgli~iing occurs. 

4.2 Detailed Modeling Assessment of Black-footed Albatross 

In early 2003, a detailed modefi~lg assessment of mortality estixxlates and population 
effects of Pacific longlilie fisheries on Black-footed Albatross (Phoe/~nstria nigrflipesls) was 
done by \nTiese and Smith (2003) and results show that bycatctl of this albatross species in 
Ca~ladian waters is relatively low. The colliplete report is attached as Appe~idix 2 to this 
status report. The following is the abstract taken from this assessment. 

Black-hoted Albatross are the species most colnmonly reported caught In the demersal 
longhne fisheries in Britisl~ Columbia. Black-footed Albatross are l~sted as vulnerable by 
the World Consemation Linton, w~tfi a projected 20 percent decline over 60 years. In this 



study. \\ e estimate total a~luual mortal~ty of Blaek-footed Albatross from the demersal 
halibut and roclstish longhne i'ishery In Brltlsh Columbia, based on Gshtng and observer 
effoi-t during 2000-2002. and the occurrence of Black-footed Albatross in waters less than 
500m deep between 1982-200 1 .  To assess popufatlon efiects, me developed a stocilast~c, 
densi9-~ndepelldent lnatrlx population prqect~on c nod el based on prlbllshed der~~ographic 
para~neters fro111 the three main colonies 111 the North F i a ~  allan Islax~ds. Lastly. we 
cornpared the an~lual estl~nate of ~llc~deiltal capture of Black-footed Albatross off the 
coast of Br~tlsh Coluillbla wit11 the estitnated i-i~ortallty f'roun the tnlted States and 
Intei~lational demersal and pelagic iongl~i~e fisheries in the North Pacific. 

Tlle combined halibut and rockfish annual fish~ng effort ~n Br~tistl Colun~bia between 
2000 and 2002 ranged fro111 9-1 1  nill lion hooks, Albatross bycatci~ rates ranged from 0- 
0.0524 birds per 1,000 hooks observed. Bycatch was highest In those areas along the 
shelf break. in spring and stulllmer, where albatross are known to occur. Based on the 
inost spatially and tenlporally expl~clt model possible gwen the available data, we 
estimate conservat~vely, that between 67 and 162 Black-footed Albatross are killed yearly 
m the rockfish and halibut demersal longline fishery off Brit~slt Columbia. altl-rougl~ 
mor-tality may be as lovi as 22 or as high as 253. Currently, Back-footed Albatross 
populations on the Hawaiia~l Islands appear stable w1tl-r a stochastic ~ntriils~c gro\nith rate 
of 1.005 (0.990- 1.0 18). Current colony census and population projectio~ls do not predict 
population declines, yet pote~ltial population gro~vth appears to have been severely 
reduced as a result of longline fisheries bycatell ~i~ortality. Projecting the estimated 
bycatch mortality inflicted 011 these birds in Canadian waters onto the population had no 
effect on survival rates and potential populatio~l growth rates. In comparison. modeling 
the effects of ~nortality estimates produced for the USA, Japan and Taiwan, increased 
juvenile and adult survival rates by 3.9% of its current rates. and predicts a potential 
population growth rate of 1.04 (1.03 - 1.06). Combined, the Canadian estin~ate added 
another 0.1% to the current survival rates. Effectively, this means that Black-footed 
Albatross populations in the Northern Hawailan Islands have the potential to grow up to 
4% per year in the absence of bycatcb illortality fiorn longline fisheries in Canada, USA, 
Japan and Taiwan. Mortality estimates and bycatch rates presented here for Canada 
should be considered conservative because of the lack of complete spatial and tenlporal 
fishing data. incolnplete observer coverage, and lllnited k~lowledge of the spatial and 
temporal abundance of albatross off the coast of British Columbia. Given current 
population trends m Black-footed Albatross populations. we consider this species 
vulnerable to any increases in antliropogenic mortality and stress the need to reduce 
bycatch wherever possible (Wiese and Smith, 2003). 



Table 7. Estimated numbers of seabirds present in Pacifk Canada off' the BC coast 
during summer and winter. Onltv species known to be taken on longlines are listed. 
Summer values taken from Hunt et nl. 2000; .s-i inter population estimates are from 
K. Morgan (unpubl, data) 

sl~cclesi  PopuIiatioil- Summci '\I or \i iixci (L  of ICCN 
f'opctlatioi~ Pop~i la t io~~ Iianking 

Biack-footed 170. 000""' 20.000 1 1  76 2111) 0 12 Vtiincrdbic 
4ibatloss 
Lay sail 800.00'"y 200 0 0-3 15.000 i 88 
Albat~ois 
S hort-ta~lcd 1.500" 4 0  3 3.1 - 50 3 33 Vuinc~abic 1 7 1  

Albatr oss 
hostltem 4.600.0007* 6,500 0 11 10.000 0 22 
Fulrnal 
Sooty 50,000.000" 140.000 0 28 500 0 00 
Shearwntel I 
Short-tailed 
Shcaruater 
Bullei 's 2,500.000" 7.500 
Shearwate~ 
P~nk-footed 50,000" 20.000 
Shearwater 
Glaucous- 380.000'"" 78.000 
~ilnged ( ~ ~ 1 1  
Black-legged 14.000.000" c 100 
Kitt~ivakc 

* = total global population 
** = total North Pacific population 
***- - breeders 



5.0 Current Nleasures 

5.1 Pacific Longline Fisheries 

A selectix e fishing pol~cy was adopted for the Paclfic coast 113 Jaiiurrry. 200 1 that ~ncludes 
fish~ng seiect~vefy to minlrllize moi3ai1ty and maximize chances for surs~val of ~zon-target 
species, ~ncluding seabirds. 

111 the Pacific longhne fisheries for hallbut , sablefish, rockfish and longiine fisheries 
under Schedule I1 (l~ngcod and dogfish), u71th the cooperation of the fishers, seabird 
avoidal~ce measures are now being used. Such measures have been made rtiandatory as a 
corldition of licence; for halibut they have beell rnandaiory smce 200 1 ,  for sablefish since 
2002 and for rockfish and Scl1edule II longllne fisher~es since 2003. These rlzeasures 
include the use of weigl~ted lines, thawed bait. add~tional tVeights oil the ground line. and 
vessels must be equlpped wit11 streamers and a towed buoy. Bait and offal must be 
I-randled to avo~d attracting seabirds to the hooks. B~rds   nus st be released in the least 
harmful mallner, and a record is kept of seablrd bycatch. If compl~ance with these 
lneasures is found to be an issue, enforcemerlt will be strengthened. 

Observer coverage in the rockfish fishery has increased from l~-r~~zirnal 111 previous years. 
to about 15% in 2002, as part of the Rockfish Conservation Strategy. 

5.2 Atlantic Longline Fisheries 

No specific measures are in place in the Canadian Atlarztic tongline fisheries to mitigate 
seabird bycatch. 

6.0 Conclusions and Recommendations 

6.1 General Conclusions 

Although Canada has not developed a NPOA at this stage, actions have been taken to 
reduce seab~rd bycatcli, to enhance the collectiol1 of bycatch data, and to educate the 
longline fishlng industry. 7 hese actlons will become part of Canada's NPOA. 

* Canada has taken a number of actions to detenllilie the ~zature and the extent of the 
probleln of seabird bycatch in our lortgl~ne fisheries. DFO and C'CYS have fo1111ed a 
working group to assess and report ox1 the status of the i~npact of fisheries on seabirds. 
The working group will continue to collaborate on thc assessmei~t work.There has 
been an illcrease ill tjshertes observer act~vitles to crcpture seabjrd bycatch data, and 
the develop~nent of training tools in seab~rd identificatior~ for at-sea observers. 
Specimens of dead seabirds could be frozen or iced and brouglzt back to Canadian 
WWildlife Service for identification and biological processing. 

Based on ava~lable data iwhrch are ~ncomplete), tile number o f  seabirds caught in 
Atla11tic and Arct~c coast longilne fisheries appears to be low, but an adequate 



assessment has yet to be made. On the Pacific coast, recent modell~lg of Black-footed 
Albatross bycatch suggests that bycatch mor.tality in Callada 1s not having a detectable 
iitlpact 0x1 global populations. Longline fisheries In the Arctic are llttle developed. 

* Nem mlt~gatloll measures have been ~mplemented iitr reduc~~lg ~rlc~de~ltal mol-tal~ty of 
seab~rds from all loilgllile fishery activ~tles on the Pacific coast. Pacjfic hal~but 
vessels have a mandatory licence coildition as of March, 2002 that ~nvolves the use of 
mlt~gation devices (ton lines to scare the birds) that have been s11ou.1-i to be effectme 
in red~ici~ig seabird bycatch (Melvin 2000). 

Although the assessinent is iiot complete. Cai~ada w11l cor~ti~lue to work with lo~lgl~lle 
fleets to IililzIlnlze any seab~rd bycatcli. If an assessmeilt concludes that certain 
species are part~cularly at risk of bycatch. or there are pal-tlcular locatiolls where by 
catch 1s high, addittol~al measures may be requ~red In some iishenes or locat~ons. 

o DFO will work through the CalladIan Respo~lsible Fislleries Board and other industry 
bodies to educate fishil-ig industry participants about seab~rd bycatcll problell~s and to 
promote changes to iishitlg practices. 

6.2 Action Plan Totivards Reducing Seabird Bycateh in Longline Fisheries 

Coilti~lue the DFO-CWS Miorkl~lg Croup activities and broaden membership as 
needed; 
Regularly report on the status of seabird bycatch it1 Catlada at COFl 
111 at-sea observer programs, continue to emphasize the i~nportance of collecting good 
info~~l~ation. to iniprove the collectioli of data and to cany regular allalysis of the data 
to identify possible areas of concerns; 
Raise the awareness of officials and fishery ma~~agers about the Seabirds NPA 
through distribution of relevant inforlnation 
Assess the possibility of holding a ~iatiollal worksflop to review all available 
information on seabird bycatch and consider appropriate measures for reducing them; 
Bring to the attention of longline fleets, usi~ig a llumber of coinrnunication tools, the 
potential problem of seabird bycatch in thelr fishery and Canada's commitments iil 
this area; 
Work wlth fleets tl~rougfi the Integrated Fislleries Management Plan process on 
volu~itary measures to reduce seabird bycatch. 
Discuss the possible role of the Ca~a~/i.lian Re~pofisible Fislzer-ie.s Bourd as an integral 
part of the Nat~onal Plan of Action, 
A detailed modeling assessment of seab~rd bycatch slinilar to that done for Black- 
footed Albatross wilt be done for Pac~fic and Atlantic seabird species. as appropriate. 
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Appendix 2: Mortality estimates and populatiorl effects of Canada in Pacific 
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international implications. A paper by Dr. Francis K. M'iese arid Joanna L. S~ni th  

Birdsrnith Ecological Research 
185-9 i 1 Yates St. Box 10 
\ ZitOlid. BC. VXV 4U9 

Iil coopelatioI1 with Can'1dia11 \Vildlifc Scr\/~ce and 
Fisheries and Oceans Canada 

February 2003 

Siiggested citation Wiew, F.K . and J.L Smith 2003 hlortalit) e\tlmates and population effects of 
Canad~an Pacific longline fisheries oil Black-footed Albatrocs fPilocO~r\tt.~u rzigj~pe\) natiollal and 
international implicationi, bnpubl~shed ieport foi EnLiloIlmeIlt Canada Bildsmilh Ecoiogical 
Resea~ch, tilctoria, BC 

Contact. B~rdsmith bcologlcal Research (-3) 

The 111cidental capture of seablrds ln Canada's lorlgllne fisheries is a concern, yet the magnitude or effect of 
this lnortal~ty has remained unkllowll ? o develop an Asscssmeilt Report and a possible National Plan of 
Action however, lequires that the extent of seabitd bycatch ln Canada be understood Black-footed 
Albatross arc the species most coilllnonly reported caught in tl-re dernersal longlinc fisheiics in British 
Columbia Black-footed Albat~oss arc listed as ~ulilerablc by the World Conser\ation U1-iio11. with a 
projected 20 percent deci~ne over 60 yeala In this cttidy, we estimate total annual mortality of Black-footed 
Albatross from the dernersal halibut and rockfish longhne fishcw in Brltisb Columb~a. based on fishing and 
observer effort during 2000-2002, and thc occurrcrlce of Black-footed Albatross in waters less than 500m 
deep between 1982-200 i To assess populatmn effects. we developed a stochastic, density-independent 
matrix popuiat~on projection rnodei based on publ~shed deinograph~c parameters fro111 rhe t h e e  maji-i 
colonies in the North Hawaiian Islands Lastly. we coll~pareil the annual est~rnate of-incide~ltal captui-e of 



Black-footed Albat~osi oft the conit of B~itirh Columbla ttitli thc riiini'~tcd i n o l ~ ~ ~ l ~ t >  floi1l titc Ijnited 
Statei and Inte~llatlonal demeisal and pelagic longlii~e fisliciici iii the "uoitii I\,icifi~ 

The combined hallbi~i and ~ockfish L ~ ~ l ~ i ~ ~ a l  fii111ng eeffoit 111 Biiti5li C o l~l i~lhl~i  bct\\eeii 30011 ,ind 1002 ~ailged 
tiom 9-1 1 million hooki i?ilb<itrosi blcatch raics i'ingcd horn 0-0 0534 bird\ pel i .OOO iioohb obsel\ed 
Bycatch cva, highest in those aleas along ihe shelf bieah. 1r1 ip~i i lg  and iiinzrilzr. \ she~e aib'lt~oas ale hnot\11 
to occtii Bcised on the illost spatlally and tclr~poially explicit ~rroiici poisibic gil en rile 'i\,iilabie data. Me 
eitiinatc con~er\ ' i t~tei>.  that h e t ~ ~ e ~ i  67 and 162 Bliick-toi;)t~d Al i~at~o) i  d i e  killed yeall! 111 the rochfish 
and I-iillibur d c m e ~ i ~ i i  10ilgiine fishery oft British Col~irnbi~i. aitlio~igh m~i?~rii t)  rnn) be ~ i i  i o ~  as 33 01 as 
high d i  35-3 Culrentlq. Bach-tooted Aibatlusi itopni'itlo~ls oil the Hanailail Iii'inds stable ~ i t h  a 
stoclldiiic lilt1 l l lb lC  gl on-th r ate of 1 005 (0 990- i 0 1 8 )  Cuirc~lt toloi~) tcnrilr 'ind pupul,itloil 1>1ojectioi1"1do 
not piedict popi~iatloil deciines. yet pote~ltial popul,itio~~ gloilth ~ippcd14 to have heen sc~ere ly  rcduced a i  '1 
result of longhi~c fishc~ies bycatch ino~tality Plolectii-ig the estim,licd bycdtch mortality inflicted on these 
birds in Canadidn nciteis oilto the population had no effect on i ~ u \  iial r,jtes 'iild potentidl popuiatlon gto\t.\,iii 
~'ites 111 col11paris011, i~~ode i l~ ig  the effects of mortality estir-itatei prod~tczd ioi the USA. j'ipan and T a i ~ ~ a n .  
iilc~eaied J L I \ C R ~  and adtiit survival ratei by 3 9'h0 of its cuirei~t xates, and p~edicts a poteiltliil populallor~ 
g~o\%th iate of 1 04 ( 1 03 ii 1 06) Combined. the Canadian estiniate added another 0 1% to the curlent 
aulvl\al rates Effectivei>. this Illcans that Black-footed Albat~osx populdrioris in tile Nortlicrn Haaailan 
Islalids have the potential to grot5 up to 4';) pci yedi 111 tile absencc of bycaicli rx~ortaiity fiom ioi~gllilc 
fisheries In Canada. USA. lapan and Tdrwari Mortailt? eitimates and bycatch ~ a t c s  picsentcd hele foi 
Canada should be consideled conselvatrvc bccaiisc of the lael\ of colnplete spatial and tetltporal fisl~lrig 
d'ita. i i~co~~iplete obbe~i  ci covelage, and iuliited hnot*leitge o i  the spatial and tclrqtord! abundailec of 
albat~oss off tlle coast of British Coiumb~~i  Gi+cn culrznr populatioi~ ilc;ldi in Riacb-footed Albatioss 
po~~uiations. we cons~dcx this spcciei vulilciable to any lncleaws in anth~opogenic moitality and stless tile 
need ro redi~ce bycatch u.f~elc\cl possjbie 



INTRODUCTION 

Tile incidental c,itcli. oi b\catch of non-taigct ipcciei sue11 a5 fin-fiili ipcclcs, mar iile mammiil\, \eabitdi. 

and sea turtles fislicr ie\ M OI ldn idc is LOIICCI 11 foi fiihei) man~igeii ir3g~ll~1to1) I I ~ C I I C I ~ ~ .  

en\iionmentalists. cli~d scieiitists alike A b o ~ ~ t  9 0 " ~  ot today15 globdl fidl ,dtch COI'IIC~ f10111 1011gli11e fiilliilg 

(Blother\ ct a1 1999. HA1 ct a1 2000) Dui~ng loi~giini~ig. b'iited hook\ 'Lie iet behind the \csscls either 

diorlg the ocean i-lool idcmel.sctl) 01 \uspe~idcd in tire unter coiunm (peliigic) Riiitcci "tooh\ ileal the \ L I T ~ ~ I C C  

attiact se'ibirds. and 111 thc ciatcr ~ o i ~ ~ m n  the bait 1s ail attiacli\ e toocl ~ ~ L I I L C  to ~ll~iiiy illailtlc o1gdiiis1i1s 

otliei than ju\t the Id~get q)eciei While atteixllXing to fezd on thsic bait\. \eabird.s, rnarlne rna~llinais. 

rharhs and sea ti11 tles 1 1 1 4  get cdugltt and diocin Thesc nlalliie organiirni die generally chardcterized by 

their longcvitl atlcf Ion repioducti\e st~ccess mallng theni palticulariy \ ulnerabie to increased Icveis. of 

adult moi?ahty 

I t  is character~st~c of seicral sedbiid species la follou fishing \zsbcis The iricldelltdi cnprule of seabi~ds 

d~tring peiaglc lorlg11ne fishing has been impl~caied ~n the dccili~e of sc\eial species of albatross 111 the 

southein and northern hei~~ispherc (Brothers et al 1999. ILCN 2000, Melvlr~ et a1 200 1 ) There have been 

no studies to quantify the rlumber of scab~rdi acc~dentally killed each year in Caliadaii dernersal longline 

f i d e l ~ e s  iCioivevci, Canada \oluiitarrly endorsed the Iilterrtatioilal Plan of Actioll (IPOA) proposed by 

bnited Nations Food and Agiiculturc Organizatioil (FA0 19991, and IS ciuientI\ iiorkillg touards the 

developmci~t o f a  Natlonal Plan of Action (NPOA) to reditce the incideiltal b5catch of seablids 111 ~ t s  

longline fisheries Dcvclop~ng such a pian involves an assessment of the level of bycatch 111 Cailadais 

longli~le iisheriei 

Thts repori focuses spec~fically on the illcidence of Black-footed ,4ibail oss (Piloei~u,tr.ta r~igi-tpe" bycatch 

in the ~learshorc rockfish (Sehu~tes ipecies) and Pacific halrbut (Ilq>pogio~\zts srerioieyrs) demersal longline 

fisherlcs 111 British Columbia. One ot thiee species of albatross that occui off the coast of British Columbia 

[includirlg Short-tailed, P uIOcrrr.zo, and Laysan Albatioss, P ittzmiitirb~ilr). Blach-footed Albatross are the 

most cornnlon specles reported caught 111 British Colunlbia (Smith 2002) and are listed by the International 

Union for the Conservatio~l of Natu~e IIIJCN) as vul~lerable (IUCN 2000) Flshrng effort and seab~rd 

abundance are patchy In space and time, making total bycatch haid to predict Six data requirements must 

be inet to accurately quantlf~i species-spec~fic bycatch rates for any io~lglinc fisher) in a given time period 

1 ) spatial and te111pora1 ~nforlnatior~ on total fisliing e-fiorx 22) spatial and teiliporal observer coverage that is 

representative of the fishery, 3) Locations and 11urnbera of birds caught in relation lo the number of hooks 

obse~ved. 4) spatial and temporal iilforillation of seablrd dlstrlbutiori 5) denlographic inforix~ation on the 

species caught to assess popuiat~on level effects and. 5) information on \ ui~~erabliity of each age class of 

species to Syeaich 



iVc lxesent '111 clxdlltlblc intoimdtion toi these c~itical 1)o111ti '15 tlic! pei?aii~~ii) BIilch-tooted A1bcitrois 

111ortality ,)ild the deme~sal iockfish and liallbut loilglinc iiil~eriei l i l  Blirlih Columbia We drdn rnte~cnces 

fio111 these ddtci. point i)ut gaps 111 the ii~fo~~llatioil needed to dcclriarci~ q~~cintil-> bycaich rates. d i d  c\'liuaic 

tlle potentidl ir1113act of these fisheiici on Black-tooted 41b,itio\i populations in thc Yoith East Pacific using 

population prolcctioii matiix modei\ 

METHODS 

1 Hallbut 

The licensed comrne~c~al haltb~it fishery 111 Britrsh Colunlh~a 1s upen fiom 15 Malch to 15 Novernbci each 

I 
yea1 and occur5 in the ncarsho~e and offshore ~ a t e ~ i  Hoohs ale gcnerali>/ ,paceci 1-3 111 apart, baited by 

hand, and soah for 5 to 21 hours at a depth of 14-341111 {Smith 2002) T11e ll'tl~b~it fislle~ies 111 Canada and 

the IJmted Statcs are rllailaged bl the lilternatio~lal Pacltic Halibtit COI~X~I~SS~OII  (IPHC) 1~110 carrles out 

annual stock assessmcilts and ieconune~ids quotas to Ca~ladlan and US Fedeiai agencies respoilsibie foi the 

Inarrne fislleries 

An obser\er proglarn was initiated In thc Canadlan halibut tishe13 by F~sheries and Oceans Canada (DFO) 
7 

late iil 1999 to lnore accurately estimated total catch (retaliled and disca~ded catch)- . The first co~nplete 

year of obserx er coverage was 2000 and we used observer data supplied by UFO to estimate albatross 

bycatch between 2000-2002. Total fishi~lg effort (hook haulcd) uere supphed b) IPHC staff. and 2002 data 

were treated as prelimmary Sunl~maries of fi shtng effort by IPHC statlstlcai area uere generated from the 

IPE-IC~, wc excluded fiom our analyses all sets wllele information $\as missing f i o n ~  tile logbooks. We 

sunltnarised all IPHC halibut fishi~lg effort data (2000-200 1) ~n eaclt sratlstical alca by >ear only because 

data by season was uila\ialiable. 

2 Rocktisli 

Rockfish specles are targeted bq the ZIU i~ce~lsed ehook and llncl fishcry, as well as by the perinitred 

seamount fishery Tile permitted seamount f isheq~ of Br~ttsh Columbra has beer1 closed slnce 2000 and 

ve3sel contidentiaiity agreeinents prevent us tiom rcportmg data from 1398-99 't?v e thus focus this report 

on the commerclai ZN fishery that takes place yea]-round m tile nealshorc waters of BC The ZN fishery 1s 

4 
open f i o ~ n  1 April to 3 1 March but data were summarized by caleildar )ear for t h ~ s  report to allow 



conqxiiisoi~\ \\it11 the haltbut iishei) The ZY fishetj l i  111ar1~1gcii cli~ectl\ bq DFO ,iild 11'1s iilcl~~decl iiil~ircd 

obser\ci cobelage slnce 1999 Thus. ail ddtd oil fiiliiilg Lil~d obst"rxeJ ctfoit t\clt' obt'tincd from Dt.0 D'it'i 

\ t c ~ c  excl~tdeci ttom the anaiysei \vheic locdlioils aild~ol number of 1iooLi c e i ~  miisir1g. oi ~ l i i ' i c  l o ~ ~ ~ t i o i l i  

ncie ~ecotdeci incor~ectly A i  cl iesttl?. an unkno\tn but sllldll piopoitioi~ of 110cAs Mele not n~co~irlted 101 

111 the rcrults Trt m,ltch the 1eio1ttl;lon of tlic I-ialibut fi\lici>. ilat,i nclc ieg~eg~ltcd by IPWC i t ~ i t i s t i ~ ~ ~ l  

aleas L I ~ I I I ~  stdiidLiid CIS tech171ques it1 XicGlS (ESRI 300 i .  iicrsion X 1 )  

3 Albattoss iibunciailce 

Datd 011 the ttbi~i-id~lnce of Black-footed Albatrosi a e i e  plot idcd hy the C 'i~iadiail Vv ~lidife Seivlcc (CU S) 

Seabilds \;\ele eouilted oppol-tui~istlcall) horn a DFO reseaicll vesicl tl;ltellng along pie-dctetrn~ned 

tlansects off the coast of Brit~sh Coiumbia troll1 1982 to 200 i Bil ds wreic counted from the bob\ in a 180- 

forwald-facing field to an approxiil1ate \ leuiilg distaiice of 250111 oil eitlicr side Obier\ations nelc ii~acie 

horn the bridge deck (approximately 15m abo\/e the s~rrfacc of tile matel) and continued cls long a i  tlic ihlp 

n a i  111 motioil duri~lg daylight houis (for details. ice Morgan cr al 2001) Vile 'inai:,sed the CWS aibatrosi 

recold5 \\ith respect to the IPHC stat~stlc'ii aleas and \tcie sumrna~ised as b ~ d s  pet iquaie kilometel, nith a 

500111 depth corltour ovel lay 

4 Albatioss bycatch 

Scabild bycatch 1s typicall) reported as the rli~lllbels of buds caught per 1.000 hooks hauled This methods 

take into accouilt unequal sizes of sets observed and the total number of liooks in obscrxed and unobscr\ed 

sets (Lewis011 a~ld  Crowder 20031, yet treat\ hooks as irldepe~icicnt sampliilg trnits To treat hooks as ielated 

\ampling umts lequires kilowledge of the nu~llbel of trips and sets as well as the nui-tibci of hooks u1thi11 

each set As these data were not avaiiabie to us for ail fisher ies, we used the birds per 1.000 hooks bycatcli 

rate If bycatch occurs 111 areas with knoun  observe^ and fisl~er~es effort. a temporal-spatial cxpllcit 

bycatch rate can be extlapolated. assum~ng a proportional take of birds per 1,000 hooks over a particuial 

time, and fol a pal-ticular area. However. extiapoiation of bycatch rates within ol to areas uhete no birds 

were reported caught ,or w11ere obscivei cobelage was absciit, 1s ploblerllatrc due not only to the obvious 

absence of the ~equired data, but also due to the tetnporal and spatial patch~ness of bird abundance When 

seabird bycatch rates arc unknow11, a large ilurnber of assumptions have to be made In o~de i  to carr) out a 

reg~onal and temporal u~lspecific bycatch rate extrapolat~or~ based on larger-scale fishing effor-t and 

te~~~poral ly  and spatially unresolved seablrd ab~indance As iesuit, t h ~ s  patchmess increases the ilncertalnty 

of the estmate 

In this report. we present, wherebe1 posslbie, spatially and/or temporally expliclt bycatch rates Where non- 

explicit extrapolat~ons were attempted, we tned to account for historical differences in fishlng effort in 

d~fferenl area\, and cal~brated the estimates based on generally known patterns of albatross abundance, thus 

defaulting lo a Inole general approach (Fig i ) 111 order to match a11 data to one scale, wc used the 1PHC 



itatiitical aieiis for the ip,~tiaI an6ilysis (Fig 2 )  ailii deteriuiiicd ail fiillei? drid ob\crici efforts. ~ i i  i+cil a i  

ieabiid abundatices. foi each ot thew ~ireai 111 addition, due io the teniporai dltfeizrlces In scablid 

abundance. t5e d i~idcd.  whe~e  poiilhic. the ddta 11lto foul scn>oiis iUecenlbe1-Felti~1~11 \il liltel. Malch- 

Ma) s p ~  ing. JUIIC-ALI~LIS~ ~ L I ~ ~ ~ I I I ~ I ,  S ~ p t e i i t b c ~ - ; \ I o v ~ ~ ~ ~ I ~ c ~  t ~ l i )  

The iollov. ing \pecific as~umpt~onr  ~ t c r c  rxladc and c a l ~ i ~ l ~ i t i o ~ ~ i  ~ d i l  icd out 

1 Bycatch tdles dild ~\t tdj)@ldtl~ll \  \\/CIC 01ilj ~~ilciliaied 131 th0W IPMC iidt14ti~dl d 1 C i l i  ~ i t h  b110~'11 

(obscived) Biacb-foorcci 41bLirlosi occuliencc IPrgti113 1) 

3 Hallhiit i i s h ~ ~ j  (Mat-No\ ) FOI 2000 and 2001. the nuinbcr of 11c.oks hciiilcd ncrc d\ailabie by arccl 

on a year11 basls on14 In older to calculate aicii-specific bycdtch rates mliere bilcls Nele repotted 

caugl~t. Me dlllded thc total. a~lilual tlurnbei ofllooki 111 that alea by 3. assnmtng fishing effort to 

be equal among scasons Bec'iiiie it appeals that tnoit h'riibut tish111g effo~t cjas 111 the sull-tmer 

(ho~71 set ~nformatiori. DFO observe1 data). l\c assu~ne thrs to be a cotlscrvati\c numhet For 2002. 

we ;\ere p~ovided is it11 a prelimina~ y yearly, area-tiil\pecific eitlmatc $01 fiilliilg ctfoit LVc tll~ls 

calculated the average piopoltlon of hooks hauled per area ~eiatrve to the total ~iumber of hooks 

hauled 111 each area tio11-1 the tuo  previota yeals and pdltitio~led the 2002 estimate nccold~ngiy 

3 Rockfish (Jan-Dec) no b i ~ d s  werc ~epoiteci caught m 2000 and 2001 ho\ie\eI obset\ei coverage 

mas cxtrcmely lo% {Table 2) \8'e thus appl~ed rhc average yearly bycatch late calculated for 2002 

to 2000 and 200 1 Ho\ve\ cr, longiiilc fishing fleets in BC ale ~txcr caslngly iisii~g scablrd a\ oldailce 

devices arid it was mandatory 1x1 the halibut fishery m 2002 So, using 2002 estlvildtes to back- 

calculate previous years estimates. based on hooks, will hkely undereshmate BFAL catch. if you 

make the assu~llptlori that these devtces actual11 work (Yantanaka. L pels corml.) 

4 Three different bycatch rates werc calculated 

a Low estimate This estimate via.; based solely on the bycatch late fot the atea where 

birds were caught by extrapolatl~lg to the total nurnber o f  110oks set thdt yeat, in that area 

71716 assumes that the zero bycatcli rate for all other areas where hooks were set 1s 

representative regardless of the observe1 cowrage 

b Moderate estimate This calculation assumes that zero bycatch tates \$ere 

uilderestlmates of true bycatch So. a11 aLcrage bycatch for those ezero areasi \yas 

calculated from rhc total n u ~ t ~ b e r  of birds caugllr and hooks observed per year Thesc 

values d:ffl.r fro~ll  those presented in Table 2 because only areas with albatross 

occurrence were considered. reduclng the number of hooks, yet all birds reported were 

caught in those areas 

c Nigh estimate The low and moderate estimate do not take into account the different 

Black-tooted Albatross abundallces between IPI-IC' areas Asstiming a proportionai 

relationship between bird abundance and bycatch rates, we scaled the moderate estimates 

by the yearly average of bud abur~dancc tor each srat~stical area. based oil the abu~ldance 



fiom vliicli the oiig111,li bycatcli late oi ipiniited AIthougli ilicie 15 d cicai \cnsonLtl 

componafi iin the bird abunddiice dat'i o\ciali. tlle~i. 14 insntficici~t ic'isonai ii~foimatioil 

f b ~  the tislici-ics in each aica Thtis. n e  neic  not dblc to icaie bycatcli rate\ by 4easonal 

abundance and applied yeaily \ alties 

Finally, \ye calctllated the toiai proj>ortior~ ofhooks set in t l ~ e  IPHC' areas -ci.l~ere albatross occurred. as wcli 

as the proportion of hooks observed in those areas. relati\c to tile total number of' hooks observed. 

Denzogrnplzics 

Black-footed Albatloss nest 111 12 colonies throughout the Uorth Pacific Culient pop~ilatioii size i i  about 

300.000 birds, 96% of which are iound in the Northein Mnwailaii Island5 (NI-{I) ?'he rllajorlty of blrds 

bleed or1 two of these islaridi and hate been studied extensively stnce the i 950s (Comiiis and Coopel 

2000) Although adults inay ictur-n to coloilies at 2-3 ye'iii, of age. BLdck-footed albatrosi do not usually 

breed before the age of seven and often only breed mery iecond yea1 Biccdcrs leturn to theii colonies in 

late Octobe~ and lay a single egg in inid-Noveinbe; to early Decelnbcr Chicks typically hatch betnee11 

mid-January and early February (Rice and Kenyon 1962) arid shortly thereaiier adults begin making 

extended foraging trips of up to 10-28 days at iea f Andelson anci Ferria~ldez 1998) railgitlg ovet thotlsands 

of ocean klloilleters (Hyretlbach et a1 2002) In June, aciults depart fro111 the colony. leav~ng the chick to 

fledge on their own 111 late July. 

Adults and successful fledgltngs disperse over the open ocean of the Noi~li Pacific During the egg-laying 

and incubation period (December-Februai-y), their d~str~bution is concentrated around the colonies. but 

already Inore widely dispersed towards the No1~11 and West 111 March During April-J~~iie. birds rliove 

north.~vard towards the area south of the Aleutian Islands and off' the west coast of the Unlted States and 

Canada, where they remain until July and August Iil the fall, blrds gradually return to the southeast m the 

ici~lity ofthe Hawailan Islands chain ICouslns and Copper 2000) No ape-specific differences in the timlng 

or distributioi~ of bitds in the sumrneriilg aleas has been detected. althougll soilie observations suggest that 

 ion-breeding age b ~ r d s  may occui further north and cast than adult breede~s 

PopziZrrtion model 

Census of the large Black-footed Albatross coloilles in thc Mawailan island5 (7 i % ofthe world population) 

have becri carried out regulari! slncc 1992 (Cousins ancJ Cooper 2000) Thc number of bleeding pairs has 

been ~ougllly stable between 1992 and 1999 (FIE 1 6. 17 and 19 in Gousin.; and Coopel 2000) Most of the 

dernograph~c parameters for these colon~es orifmate from studies ezrried oui in the 1960s and i 970s, 



althougli mote recent iiltoimat~on 11'1s been coiiecred (Pyic 3000) To cstimalc thc 11updct of the citiitlateci 

bycatch lnoitality incu~icd by Black-looted Albatross trom dcmersdi longllne fish~.iies oft t l~e  coast of 

Britisit C olumbin. and allou ;a colnpaiiion to populatior1-le\ el etfecti (indicated by it~or-t~ility cstirn'ites fiom 

the inter n'ittonal pdagiciongline fiiher y. Lcn lsorl and Cloc\dei 3003) we cle\ eloped ~i itochait~c 

(dert~ogiaphi~ and en\ ir onmental b'iicd on  xic cast ired .; ctlucs). age-it1 ucrui ed pr e-bl cetiulg. tctkot ltcli 

i ~ ~ p u l ~ ~ t i o n  p1olcctioi1 matr la to rnodel population dynamici (Lcikoi Itch 1965, McDonaIil 'lnd Cii,\+ ell 

1993, Casneli 2001 ). based on liubll,i~cci ilemogiapli~c \ t ~ i ~ i c i  fioitl ti12 9 W I  (C ouiln4 aid Coopc~ 2000. 

Lctiison and Cloudel 2003. Tablc 1 )  

The computer model Bas t\ritten in bllatlab (McitllWorks Inc ) and consisted of thiec ngc ciasics M o 

d e f i i ~ e d j u ~ e ~ ~ i l c s  as bud5 less than I year oi age. irml~ature birds arc those b e t ~ e e i i  1 and 6 years. and 

brecding b ~ d s  as those that are 7 years rrnd oldei (Cousins and Coopel 2000) Stoci~airicir) in iurv1blii 

late, and kctrndity welt take11 fiom ranges of publlshcd values and the ploportion of breeder, \%as 'n4ulned 

to be 0 755 (Table 1, Coopel and Cousins) Stocl-iasttcrty 111 bycatch tnortaiitj estmrates ncre based on Ihc 

estimated range 01 values by tenisoil anti Clo\.cder (2003) and from xaiues estlmatcd 111 the pleserlt study 

Foj all runs, r;indom urliforin n~ttxtbers v.ithin each range ctere ciralcn to1 each piojectiovl 111 the absence of 

quantltat~ce ecidcnce. equal mortalit> for each age class and sex \\as assumed (see Lemison artd Clo\cder 

2003) Dcrlsit>-dcpenctent effects c.cele ilot consideled in tills model bccaitsc 1 )  histoi~cal, populatior~ le\ielf 

i~ldlcate that thi\ populatior~ is not near carrying capacity, and 2 )  our projection tjme wai restricted to 20 

yeari, M C  assumed it was unlikely that populations levels would nse to historical lecels in this tlme fiame. 

given observed trends 

The effects of anthropogenlc ~~ lo r t a l~ fy  011 a popitlation arc inost easily determined by coinpaling s~tr\ilval 

rates betu een affected and uxiaffccted pop~~lattoni Although the demograpllic data \%ere ll~ainly collected 

111 the 1960s and i970\, current observed trends ~n the Hawanan populat~on match the predicted trajectories 

of an intrinsic g~ou'tli late (Ib] of approxir~lately 1 ( w c  belol i) Sirlee we assume that Black-footed 

Albzrr~oss have sustarncd moitaliry ~n the horthcast Paclfic fiqher~es since the 1970s ~t thus follous that 

these dernoglaphic values arc those of a population that r i  already affected by anthropogcinc inortality In 

other words. we are not anare oi any populations of Black-footed Albatioss that dre not subjected to solnc 

arith~opogenic mortahty In addit~on, we wele most Interested in qua11"rfying the relatl\ e effects of bycatch 

on this pa~tlcuiai pop~ilation As a result. the e\aluat~on of bycatch moriahty on poprtlat~on dyrtarnics 

occurred in three phases, l ~ ~ ~ r r o i i n g  the approach taken b) \%'IC~C eZ a1 (In review) 

in pilase one, we deterrnrneci the stable age d~str~bution (w), the iep~odrtctive value vector (v). and the 

intnnilc growth rate of the determniist~c rvratrlx (A,,, Casaeil2001) Wc calculated tile initial population 

vector (11) b) dlstnbutlng tile estlnlaied breeding populat~on among the stable age dlstribtitlol~ (M) based on 



the knot<n ploportio11 ot b~ecdcls (Ph,,) Theie caicuiations izsiilted 111 the base kal~tcs ~iscd to1 cornpal ison 

ci~~ring phase t h e e  \Ye also ilsed tlie Heqdc-Cohcn eclu'it~ori to cdicti/dtc the glocs,ili riiic (wit11 % ( ' I ,  

confidence iilter\als) f o ~  the itochastic mat~ix (I , , )  b a d  on ~ 1 2 0  yea1 piolccrlon period (Hcydc and Cohen 

i 985) and co~upaied ow illode1 to obser\ed balues for h A 20-yea1 plojcction tiinc w,t\ choscn because 

c2c coni~detcd it a time t ~ a m e  rele\ant for management purpoici and hecaiise ~c iiid not coniidel density- 

dependent piocessei that may appi) ox 21 loilge~ -term pi ejections land po~iu1,itroii tr cilds 

111 phase Ixo. iisiilg 11 ds the initidl bectoi. we piojected the siochait~c P O J ~ I L ~ ~ ~ ~ I O I I  1lldtT1~ O\CI  20 jedis 111 

trio. half-yea1 stages (Fig 3) the b~eeding season to the ~niddic of C L I ~ ~ I I I C I .  and the summer to pre-bicedi~ig 

phaie at the colony Dtillng itagc one. ~ O L I I I ~  \ n e ~ e  prodt~ced. dild iildieiduals irorn each age cicrss ucre 

removed based on the squale root of the obserccd annual ~ L I I V ~ V ~ ~  liites ( )  Bet\seerl stages indivrd~ials 

hilled due to bycatch were l e m o ~ e d  t1on1 the population 111 '1 siochas"ic, but density-independeIlr. age-class 

specific inailner Duling stage two, this po~3~1latror1 \\as l i~~rtl le~ redirced baied oil the iquare root of obserted 

annual sttrvival rate\ In essence. tllrs model billed the iaine bi~da twice once explicitly bct~ieeii itnges d ~ ~ e  

to bycatch. and once rmplicitly t11rougl.iout the projection hq using survi-~dl ratcs of a popul'it~on that t i  

already affected by anthropogenic ~nortal~ty The overall giouth late after theie t u o  plojections %as 

calciilatcd by running 10.000 simulations. oi untll the mean and lneclian siochairtc grozstll ratci uelc equal 

In pl~ase three, n e  examined tile relative irnpact of bycatcli-lelated lnortality on Black-footed Albatross 

populatrorl dynainrcs by varying both juvenile and adult surbival rates untll the g r o x ~ h  rate again matched 

the baseline h, deten~li~led d~iriilg phase one In orcier to estimate population growth in the absence of 

bycatch mortality, the explicit. fishery related ~nortality rntroduced between stages in phase two wa\ 

removed and the stochastic inatrix was projected with the increased survikal rates Relatibe decreases In 

potential populatror-i grovr.th due to esti~nated bycatcli mortal~ty were thus calculated 

RESULTS 

1. Halibut 

Fishing and observer ejfbrt 

Betweell 2000-2002, fishlng effort a1111111 the IPHC itatistical areai inc~eased froin h 14 to 7 85 mill~on 

hooks hauled per year, but \aried substantially between statistleal aieas (Appendix 1, Table 2) Due to 

incorrect logbook entries, some sets could not be assigned to a particula~ area i o  our xai~ies d~ffel 

somewhat from those ~cported by tlte IPHC (Appendix 2) 



Bctneeii 36 and 45 " O  of all hooks liaulcd ueie  located oil tiie ihcli. ~ h c l e  dib,itios\ habe been obsci~ed 

(1  e stat~sticai areas 60. 70. SO, 90. 100. i 10. 120. i 30. ai~ci 13 I ) (7,lhle 2. Fig 2 )  

2 otal obse~ I ei c o ~  cr dgc incl cdscd b c t ~ e e n  !!CL~IS, horn 3 0 to 19 2'3" 0 irabic 2 i Theic rdtei uelc 

cora~pai~tblc to obseiter co\ ciagc f o ~  rlic shelf ~ile~i5 dlont. nitliougii the) iiif-ic~cd iliiiihedly betx%een iitcas 

Ltnct f1o111 year to yc'u (Table 3)  

2. Rockfish 

FiLyhiuzg ntzd observer efJbl.t 

Betnecr~ 2000-2002. fishin13 effolt \i\riti~in the IPHC statistlea1 areas clecreascd horn 4 28 to 2 2-3 mlilion 

!looks hauled per !ea!. but {arjcd subitantially bct\\een aleiis (Appcndi~ 1.  Table 2 and 4) Betviecil 50 0 

and 60 O '10 oftotai hooks hauled welt in the IPI-IC statrst~eal areas on the \heif (Tabie 4) 

Obser \e~ coterage incrcctied betmeen yeals ilom 0 4% to 12 8% (Tabie 2) Like the hallbut fisher!, rhcsc 

late5 w e ~ e  co~tlparable to the nuinber of observed setr for the shelf alms alone. although rhcy differed 

rualhedly between areas and fiom yea1 to yeai (Table 4) 

3. Albatross bycatch 

One or .t\;t.o Black-footed Albatross were reported caught 111 observed sets 60111 the co11une1ciai hailbut 

fishery between 2000 and 2002 (Table 2) All birds i? ere caught along tlie shelf area (less than 500 m 

depth), specifically in areas 80, 90 and 100 (Table 3) Area-specific bycatch rateh ranged between 0.0069 

and 0.0524 b~rds  per 1,000 hooks Based on the numbel of hooks set, Illis translated illto a  lo^ eesttinatc of 

8, 5 and 5 Black-iboted Albatross 111 2000. 2001 and 2002, respect1vci3 (Table 3) Taklng into accour-it 

statistical areas ~ i t 1 1  zelo blrds reported caught. we estlmate that 9 ,  29 and 55 albatloss wcre accidentally 

killed 111 the hahbut longlt11e fishery of British Columbia from 2000-2001, Scaled to yearly mean area 

speclfic seabird aburldance . our high estimates are 13. 49 and 84 birds k~lleci 1x1 2000.2001 and 2002. 

respectit eiy {Tabic 3) 

Rockfish 
No Black-footed Albatross uere reported cauglit ~n 2000 and 2001. dnd nlne birds were reported in 2002 

(Table 2) All birds wcre caught In IPI-IC statistical arca 90 and based on the nuiuber of hooks hauled In 



that aiea, \ire cstit~mate that up to i 7 biidi itla! Iini/c bee11 cnug11t in 21102 (Tablc 4) L~ti~ipolating this 

irlortality to the entlie shelfalea. \%e estiinate that 107. 86, and 58 birds may hale been klilcd b) the 

iocktish longline fi<l-iet-? ofithe coast of Biiti\h Coii~mbia in 2000, 7001 a i d  2001. ic.iivccti\eiy Scaled to 

ycari! tl~eatl atea specific seabiid abur-idanccs. o~tl  high estimates die i 69. 123. and 93 biltii hilled in 3000. 

200 I and 2002. ~espectliely (Table 4) 

4 Total bycatch inortality and impacts or? Blach-footed ALbatiuis populations 

We estimate that the (combined) halibut and iochfis1-1 derllersai lor-Iglrrlc flshclles in Blitirli C o i u m b ~ ~ ~  

accidentall) kill between 67 and 162 Black-footed 41batros.i annuaily (iangc of modetat,: estimates) This 

estimate. howeve!, may be as 10% as 22 (co~~tb i~ led  10\1 eiti~nate iol 2002 %hen obserier cokerage was - 
20%) and as ltlgh as 253 (high estiillate 2000) 

Bluck-Jboted Albatross populations 

Tllc lntrirls~c grokv-th rate fiolii the dete~rillnistic il1atri.i wa.i PL~, = 1 100, &l-r~le stoch'istic globvtli was /L, = 

1.005 pel annum (95 O/o confide~lce interval 0 990- 1.0 18, Fig.4) Removing all estimates (10%. moderate 

and h~gh)  of mortality froin Calladais Pacific detl~ersal longhne fishcry d ~ d  not have a detectable impact on 

the predicted grouqh rate ofthc population ptojection model 

In contrast. temoiling nmortal~ty of Biach-footed Albatross ji-0113 the Intenmatio~lal longilt-ie fisheries (5,200- 

13,800 birdslyear. Lew~son and Crowdel 2003) resulted 111 a relative increase of sur\lval for each age class 

b> 3.9 pelcent. That is. we estimate that jtlwcniles would lmabe a survi\ai rate of 62 3%. sub-adults (ages 1-  

6) 83.1% and breed~ng adult b~rds  96.6% in the absence of bycatch. With theie ~ncreased survival rates. 

the population would grow at an estimated d, of 1.04 per annum (95% confideilce interval 1.03- 1 .Oh) 

(Figure 4). Adding the low and high range of the highest Canadian bycatch rnortallry eshmates to these 

~nternational estltwatcs would result in an increase In survlval of 0.1% per age class (fiotn 3 9 to 4.0%), but 

~ o u l d  not $lave a detectable impact on the predicted stochast~c growth rate of the populat1011 in the absence 

of bycatch mortality 

DISCUSSION 

Bycatcli IS one of the most signlficarlt issues affectllig fisheries llianageillcnt today (I-la11 et al. 2000) 

Longllne fisheries have been ~tllpiicated In populai~ou. declines of a number of albatross species and llence 



mttch citricnt effo~t r i  focusing on accuratcl~ ai\eciing mo~talit?, and oil iicceloping mcthodi lo ieducc 

bycatch iThompson and F-iamei 2000) 

To L~ccuratei) deteri~line the ilulnbei oi bitds k~lied b) a part~ciildi f:i\I~cri~\ it i\  csscntial to hilovi tishlng 

cffor~. obscr~ci  effort. numbel of biicl\ cattghl. bild abundance. dild \patiit! arid tempordl iilfoir~latior~ for all 

of thew The riiost recent estimate of international (cacludi~~g C an<~tld) byc,ltch 11;101tallt] ti) Black-footed 

Albarioss ranges b e t ~ e e i l  5.200 and 13.800 blrd5 pel yeat (Lenlsoi-; <:ild Groucic~ 2003) Ti-iis Icing: 

~cpieients the uncertainty 111 many of the ieqilired pardmeteis (e g iichlng cftoit) bccause s ~ ~ c l i  ciata 1s not 

a-~ailable 01 collected 

iZfte~ Canada assessed the need to forr~lulate a National Plan oi Action. It wai essential that ccabi~d 

m o ~ ~ a l ~ t y  in it5 ~vi~ters be assessecl Since Blcich-footed Albat~oss are the ~ l ~ o s t  common1y icpol-ted species 

caught in Btltish Columbia, the estimated bycatch lates are specliic to thii cpecies Hzrc. ue  pieieilt for 

the iiiit tirnc ail estlrnate of annual bycatch mo~?al~ties fol BIL~ch-toorcd Aibatiosi 111 the Cdiiladldn Pacific 

halibiit arid rockfish longline tishcnes Using all a\ ailable data. cvc eitimated that berwecrl 67 and 162 

Black-footed '4lbatross are killed annually durlilg longlirie fishing in water lesb tllarl 5OOm Fhii estijnate 

tnay be as lot; as 22 or as high as 253 depending upon the support fofoi tlic assumptions used to build the 

lllod el 

The total. absolute estimated mortality of Black-footed Albatross in Canadian waters is rougtlly two orders 

ot magnitude s~nailer than solne pelagic lo~lgllne fisheries in tile Pdcifie (United States 2.000. Japan and 

Taiuan 3.200 to I i ,800, Leu lion and C r o ~ d e ~  2003) This d~ffelelxe 14 a reflection of a much smaller 

tish~ng effo1-t In Car~ada However. Me do not h o w  the relative risk of iishmg mortallt) trotn the 

iniernational fisheries because bird bycatch 1s not reporled or available If we compare our estimated 

bycatch rates for BC wit11 the Alaskan groundfisli demelsal lo~lglrne fishery we find that they arc at least 

half the amount (BC 0-0.05 btrdsll,OOO hooks, Alaska 0.089 birdsii .000 hooks. NMFS 2001) The 

differellce betweer-i Alaska and BC can be explained by the g~eatcr ab~inda~lce of Black-footed Albatross In 

the watels off Alaska (Cousins and Coopel 2000) 

To have a negative effect on popuiatlons, tnorral~ty from hurnan act~v~t ies  (such as bycatch, huntrng or 

oliing) must be, at least in part. addltlve, and not siinply compensatory to liatural mortal~t> (Anderson and 

Bumhain 1976, Fox 2000) Compensatory mortality assumes ar~th~opogcnic sources klll the ldoomed 

sur-plusi - the proportion of the populat~on that would have died due to natural causes, regardless (Singer et 

al 1997, Banks 1999, Bopce et al 1999) in gerierai, it 1s assunled tila1 ail or part of the tdoomed-surplus? 

1s kdled \shell ciciisity-dependenr, factors are present, \nhich is moil irkeiy to OGCLII when populations are 

near carrying capaclty (Allen et al 1998, Boyce ct al 1999) As described earlier, this does not 4eem to be 

the case for Black-footed Albatross since they are not reported to he at cal-ryng capacity Thus. 111ost 



anthropogenic rnoitalities on long-li\ed seablrds. includ~ng by-c'ltcll. 11~.1\esi 'ind mortcility dire to oil 

pollution. can be consideled additii e (Boyci 2000. Wicie et a1 111  ; c i  I r i t  1 

Black-footed Albatross ate corlsidcled LI \riirlciilble spec~cs b? rhe IliCV ~ ~ i t e l i a  due to piolccted 

pol3ulation decline of 20°0 oi/ci tlic next thtee geilsi~itiotii. 01 dj~p!oxiin~itely 45 ye.us (droxall and Ga lo  

1998) Data collected di~rilig the bleeding bsid ccnsuie\ iiilce 1999 (iCouiin\ and Coopel 2000) and 

s~tbseyttcilt popiilcltlon pmjeetioni bawd on '~vailabie deinogrdplirc iiltoi~l~dtion do 1101 si~ppolt tllii decli~le 

Yet thcrc is no doubt tliLit \~i\ tairl~d aditit iiioit;ilit> iilf-iictcd b) h~ l i~ id i~ i  can cause s e w e  populcltson 

decline\ in se'ibiidi (h4oloiley el d l  1994, 'A eli~leiskircb et '11 1997. Taikcr et a1 2000. 7 ucl ct iil 2001. 

Ainleq et a1 2001 ), or dfkct populatioili in tiiffcrent \\a)\ 4ltho~igfi cu:~ent Bii~ct\-footecl Albatross 

poprildtions seein stable. wrnc stoch,iitic projection\ ptcdlct dccliiiing popi~l~itioni A\ itlo\;n by tlic 

obieitcd p'irameter s In the early 1980i (Cousins and Coops] 2007). and wnilcii exdmpiei el\e\;\herc (Duff? 

1983). the coincidence of ~lnfak ot~rdble eil\ ir o~l~ner~ta l  condition\ \rr it11 ldr ge sultdlned ailthropogcrli~ 

rmpaets. can cause population dcc11nc.i e\en when species ar c ahuilddilt At the i cr y ieiiit. riccl edsed 

population growt1-i. even uhen no decline\ are piesent, irlcrease the \ uinciabil~ty of these popitlations to 

changes in thei~ environment diid othci pulse peit~iibatiolli (Diinnet 19it2. Ford et dl 1982, Tdkel\a\\d et ai 

1990) 

O L ~ I  111odel poults 0111 thebe v~ilneiabil~ties Pop~lldtlorl piolections 1x1 the absence of bycatch rnoitalit) m the 

'do1311 Pacific pxoject a yearly increase of Black-footed Albatross popuiat~ons in the Hawaiiarl Islands of LIP 

to 4 pelcent Co~tlcldentally. this is also the late pioposeci bq C o u ~ i ~ ~ s  and Cooper (2000) as the ileal 

maximum potential fot population gro\n?li for a populatiorl uith a generation time between 20 and 30 years 

SLIC~I obserkatio~ls further support the dcciuacq of it111 mode1 

Depe~lding upon particuiar bchac~oural oi ecological circumstances. popiilation-level cffccts may have been 

under- ot over-estimated in ou! rnodel Effects will be over-estimated ifthe 111crdcnta1 capttlie of young 

birds is greater than adults Conversely. inlpacts rnay be undel-eit~~xrlated because the bleak-up of pairs 

(li-o~n w~dowing) was not collsidered iil this model Aiteniat~vely, there are compensator-y rneclianisms. 

such as a reductson 111 the age of first bicedmg. that might reduce the impact of sustained nlortality 

H O M ~ L C I .  4uch effects are gerlerally difficult lo detect and subject to a lag time (Cousins and Cooper 2000. 

t e ~ l s o n  and C r o u d e ~  2003) To ensule a contl~luousiy stabic or potentinlly increasliig Black-footed 

Albatross popiilatio:~ in the North Pacific. carefill monltorlrig at colonies and the use of bycatch reduction 

rlieaiures sn the Canadian and Interilational longl~ne fisher>( 1s needed 



INFORMATION GAPS 

To itnprove the estimated bycarcll ratcs. data on scasoriai and area-sltccific fishing effo~? arc needed. as 

weli as continuous and representative observer co\cragc (as iii 3002) and additional albatross at-sea 

inhi-i~~atior-i for all seasons, in ail iishing areas. Fisheries effort rriirst be available so that spatial and 

temporal variation in ~lttinbcrs of hooks set can be built into tllc analysis. As \veil. rile nuil~ber and iocativil 

of Biack-footed AIbalross lliilst be k11ow11. especially ti-ithin tIlosc ;ireas tv11cr-e ti1cr.e i s  a high degree of 

slxitial and temporal overlap \vith longlinc fisheries icg, shelf and siiclf break). 

This srud) oniy 11lc1rided the l~diib~lt and 10cLfjs11 ioilgli~lc fiiilcrici, but tllclc drc other hook dnrl Ilnc 

fisherie\ 111 Blltish Colillllbia that sho~ilcl be exanltned to1 total bycatcti ot b i td~ .  for exarnplc idblcfish. 

lingcod dild ciogfidi We do not knoki the ef fo~t  01 covclagc of these fishelies. no1 uhetihe~ seabirds cl~c 

cdiight and to what extent 

\%ith ~espect  to assessing the effect5 of moltdllty oil the Biack-tooted Albdtros\ in the U o ~ t h  Pacific. we 

were liimted by the iack ot a\aiiable data for age-\pmific vulnerability to rnonaiit? dnd a i  p~e~ io i i \ Iy  

mentioned. tlils may owl  or under-estimate the populatio~~ level effects 

CONGLUSI ONS AND MANAGEMENT IMPLICATIONS 

Although the Canadian componeIlt of the overall estrlnate of bycatch ~nortailty on Black-footed Albatross 1s 

small. this lnortallty adds to the general, worlduide coilcenl for the long-term populat~o~l stab~hty of Black- 

footed Albatross in the North Pacific Patterns of albatross abundance In British Colurllbia (Morgan et al 

2001) indlcate that iishery observer programs should focus their effort in the IPHC shelf areas, particularly 

dilring the sulnmer when bird densities and the potential for ~nccldentai catch are high We agree t\~itli 

Chatdine (1998). that at-sea seabird bycatch mon~toring shouid continue to increase and remaln an integral 

part of fisheries activities In Caiiadia~i Naters We encourage the liatiorlal Seab~rd Bycatch Working Group 

to corltinue work~ng towaid4 the reduction of the inciderltal capiure of seabirds in Canadlan longi11le 

fisheries 
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Total hook.\ sct 98-00 

Spattaily and tc~npoiaily specific 
by-catch ratc p c ~  1000 liooks obse~vcd -" SE " 

M n spatial and temp IIOM 11 spatla1 and teinpo 
cot ei age of fishery coverage of fislier y 

lty of BFAL in fishing a density of BFAL in fishi~lg are 

Region speclfic (by-catch 
arid or cffort) extrapolation + C 

(mean and per year. \n~th  associated errors for each) 

Flg~ire i Black-footed Albatross (BFAL) bycatch estirnahon flail-chart uslrlg tradtt~onal per 1,000 hooks 
byccitch rate. ~ i t h  hook as the unli 



F~gure 2 . I~ltenlational Pacific Halibut Coi~linisslon (IPHC) stat~st~cal  areas 111 B r ~ t ~ s h  Coluinb~a. Canada 

and observed Black-footed Albat~oss derlsltlcss pel squale kilo mete^ f 1982-2001. Morgan el ctl 200 l j to the 

500 in depth contour isheit break) 



Observed survival rates: natural ~nor-tality 
plus anthropogenle efkc ts  

Cens~is NI Census N(,l, 

Nestling By-catch 

Anthropogenlc 
effects 

F i g ~ ~ r e  3 Schetnatlc for two-staged population matrix plojectlon duling phase two {see methods for detalli) 

of model for the effects of fisheries on Black-footed albatlois (adapted frolli tVicse ct a1 I H  re\ 1 ~ 1 % )  



-baselme 

95% C I baseline 
650,000 -++-no bycatch 

- - - - -  -95% C 1 no bycatch 

150,000 I A,= 1.005 
0 2 4 6 8 10 12 14 16 18 20 

years 

Fig~tre 4. Black-footed Albatross papulatioil trajectory models fol the Hamallan Is!ands basecl 0x1 c ~ ~ r r e n t  

demograpl~ic vaiuei (basehne) and the estilllatecl population gro\n?h In the absei~ce of bycatch inortallty 111 

North Pac~fic. 95% Co~liidence intervals are showii. 



Table 1  summa^) of dcrnogtct171~ic paiaal~~ete~\   lied f o ~  the PIC-biccd~ng p o p u h t ~ ~ n  niodcl oi'B1:lck-footed 

Albiit~o\s 111 i i~e ho~theln  f-fa\\ailail isicl~ld\ Ail data \;terr: talien tiom Couilrli mtf C oopci (2000) a11d 01 

Leuison and C ~ o \ i d e ~  (2003) 

Paranleter Stochrt.3 tici[j5 
Valzre 

Population size N (breeding 151.900 

birds) 

SUIX ival of j~~\eil l ic\  (0-1 year) St 0.5 

S n r ~  ival ofbrceders (7- years old) S: 0.93 

Proportion breeders Ph,, 
5;, 
S /  
'7- 

Fecundity n~,,  
Vlii 

i? l )  

1122 



Tablc 2. Annual fishing cffixt. observei. coverage and bycatch of Black-footed Albatross in iwo Canadian 

I'acific dcmersal longlinc fisheries. Data are 1.esti-ictcd to IPHC' statistical areas along the sllclf (Fig. 2 ) .  

Ranges ale \hen 11 in pa~cnthc\cs 

Fisher! Prirurizeter 2000 2001 2002 
Source 

Halibut (L) IPHC No hook\ hauled (million). h 14 6 17 7 85 

logbooks 

IPHC Piopo"tlo11 of l~ooks in sbeli 0 36 0 1 5  0 40 

ai cas 

DFO Yo llooks obsei-x cif 0 1 x 1  0 639 1 50 

DFO/IPHC PI oportior-i of obiel vcd 0 38 0 48 0 52 

hooks that occur 111 slielf 

'Ilea\ 

DFO Percent hooks obscived 3 0 10 1 19 2 

DFOIIPI-IC Percent hooks obsci ved 111 2 7 10 5 22 5 

shelf aicas 10 0-6 0) 13.2-20 3) (9 1-31 4)  

DFO "uo BFAL reported caught 1 A 7 I 

DFO BFAL bycatclt/i .000 hooks 0 0054" 0 0032* 0 0007* 

obseived (0-0 0524) (0-0.0496) (0-0.0069) 

{range for each IPHC area) 

Rockiish (ZN) DFO No. hooks hauled (m~llioils). 1.28 3.61 2.23 

logbooks 

DFO/IPHC Proportion of hooks 111 shelf 0.60 0.57 0.50 

areas 

DFO No. hooks obser\/ed 0.016 0.069 0.285 

DFOIIPHC Proportiovl of observed hook 0.00 0.5 1 0.75 

that occur in shelf areas 

DF 0 Percent hooks observed 0 4 I .9 12.8 

DFO'lPHC Percent llooks observed 111 0 0 1.7 19.1 

shelf areas (0-8 3) (0-52.5) 

DFO No BFAL reported caitght 0 0 9 

DFO BFAL bycatchi 1.000 hooks 0" 0 * 0.03 16* 

obserted * (0-0.0967) 

(range for each IPMC arca) 

* these rates are tradit~onally presented but represent large u~~deicstimates of the true lnagnitude as well as 
the temnporal and spatla1 nature of the bycatch (see It-suits titr details and expiicll hycateh values) 
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Apl)cndix 1 Summary of hallbut and iockfish longlli~c tishc~ j e tfor? 111 £31 itixii C oiunlb~ '~  by Inicinc~t~rtn,~1 

Pacific Halibut Commlisior~ (IPHC) statiitical aiea. including bircl c~b~i~id,incc dzita Dclt,~ a-~aildble ttom 

Ken Molgan i~pon requeht 




