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Methods Introduction

Dﬁta are NMFS observer records from_ summer 2092' An important part of the Bering Sea Aleutian Islands (BSAI) Pacific cod fishery is the “freezer longline” sector which in 2008 accounted for $220 million of the Pacific cod first wholesale
w::;r 290225 (;292%(\),2“{' zsog?acﬁrdabfa:;'gégi?ztg;%at'on)' value of $435 million. Climate change in the North Pacific is likely to affect the distribution Pacific cod. A retrospective examination of fishery response to inter-annual climate variability
y ’ y ' can improve our ability to predict future fishery distributions under warmer climate conditions.

We test the following:

What is the relationship between climate regimes and fishery behavior?

(1) What is the relationship between survey abundance
and fishery CPUE?
* Mean standardized (vessel and season) CPUE is
compared to estimated fishable abundance (age 3+,

To answer this question, we investigate:
*The relationship between survey abundance and fishery CPUE

estimated using age-length keys from B. Lauth, AFSC) *The relationship between climate regime and fishery CPUE
‘How vessels respond to different fishery (CPUE) conditions, in particular,
(2) What is the relationship between climate regime and ‘How vessel trips change in relation to abundance and CPUE changes that are driven by climate.
fishery CPUE?

. S;glgﬁr;eageraegii:aer;dard|zed CPUE between warm and Vessels fish to maximize their net revenue. Higher CPUE increases net revenue, while the cost associated with greater

. Differences may be caused by cod avoidance of the cold travel decreases it. Here, we explore how climate factors affect CPUE, and how the nature of longline fishing trips
pool (specifically, travel) changes in response. Other factors that make up net revenue will be modeled in detail in future work.

« Compare mean standardized CPUE by month as the
cold pool dissipates

How do vessels respond to different fishery (CPUE) Results Prelimi nary Conclusions
condition§? o | | (1) Fishery CPUE during the period of study is higher when
J ![_(:)ngel:lrllegr?:;ecltse]:sgc;nba E’nar;[;?plilea;;‘f[:ﬁtgelé’(;‘:t‘_‘snt”ps (1 and 2) Relationship between survey abundance and fishery Relationship between vessel behavior and climate total abundance is lower.
ypically Ized Dy multl | on, CPUE, and climate regime and fishery CPUE
followed by multiple sets in another location. ’ : : (2) Fishery CPUE is higher in cold regime years. It is also
- ) ) 4a) Monthly difference in frequency of moves for cold years Yy g gime'y '
. \1/'\:16 def!(pe ﬁ\ move af tLaveI:jl}.etr\:v_een se;cs >4:_O km. . s 1222 07 (4a) y . y y higher in months when there is a cold pool, and decreases
* Theoretically, a vessel should fish in one location unti & ] o | as the cold pool dissipates.
O __ 0.65 c -
CPUE declines such that the benefits of moving are & 2 1400 |5
. 38 5 £ .
greater than the cost. Barring cost data, we test: g g 1200 06 § 5 (3) Vessels make costly moves when the CPUE declines
7 £ 1000 v - i o] such that the increase in CPUE from moving is greater
(3) Do vessel moves lead to increased CPUE in new 2 2 800 T B E than the cost.
fishing grounds? | §§ 500 05 E %
* Calculate the change in CPUE (CPUE,,-CPUE, ) for 23 400 ® =~ - (4a) The frequency of moves increases as the cold pool
consecutive sets. Compare “non-moves” to “moves” ;% " 0 r 045 S dissipates in cold years.
. . f 0 0.4 %
If vessels move in response to CPUE, and CPUE is affected 2002 ‘ 2003 ‘ 2004 ‘ 2005 | 2006 | 2007 ‘ 2008 ‘ 2009 ‘ 2010 “o | . . I . (4b) The frequency of moves is lower in cold years when the
by cIimatg, we can identify the relationship between climate warm years I cold yoars 0 > umber of moves in a trip: cold regime 25 cold pool is larger.
and the fIShery reSp()nse. Normalized fishery CPUE Jan Feb Mar .
Aug Sept Oct Vessels move less when the cold pool is large.
Nov . .
(4a) The cold pool dissipates from June-August. Does w 038 Unsurp_rlsmgly, vessels arelalso less likely to Move wh.en .
: : > —a _ _ o CPUE is high, thus we posit that the concentration of fish is
the persistence of vessels in an area (as measured by 5 07 ~— Persistence of vessels in a fishing area decreases as the cold pool greater when the cold pool is large.
number of moves) decrease as the cold pool dISSIPa;GS fos o ~+-Cold years dissipates in cold years. Given (1 and 2), we interpret this as a
Within a cold year, when a large cold pool s present: § 0o w e years decrease in the quality Of fi§hing opportunities due to a decrease in Costs, in terms of the total distance traveled in a trip and
(4b) Is persistence greater in cold years when the cold o Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov D CPUE as the cold pool dissipates. the average number of sets/trip, are higher in warm years.
an e ar pr ay un u ug ep C ov ec
pool is Iarger? _ cold Difference
+ Compare the kernel densities of the frequency of moves s 30 e ol e e S e, P o Bt oo (4b) Differences in the frequency of moves in warm vs. cold years IR
during a trip, over months and over temperatu re Hilborn and Walters (1992) and others have noted the issues with fishery-dependent data as an index of abundance. N Km traveled/ trip BOC UEE: yes
regimes km/ton of catch 3.5 4.5

. number of sets 33.0 39.4 es
(3) Do vessel movements lead to increased CPUE? Y
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IMPLICATIONS and NEXT STEPS

S
zzz . I I éF | Under future, warmer climate conditions, we expect
S J J 2 Pacific cod to be less concentrated over the fishing
§ 0.04 % grounds, which all other things equal, will increase the
5 009 88 - costs that cod harvesters face.
© 002
§ 0.01 - _ Modeling work in progress will allow more specific
Pribiloﬁkq\ < 000 . | | : : o T " predictions _about the increased costs to the fleet of a
Between non- 1 set before/ Avg of 2 sets Avgof 3 sets  All sets number of moves per fishing trip warmer environment.
-0.01 moves after move  before/after before/after before/after cold years ————- warm years
D :Z 2 zzz:z move move move kernel = epanechnikov, bandwidth = 0.7029
ey The mean CPUE for all sets is 0.63 kg/hook. CPUE does not change, Persistence of vessels in a fishing area is greater in cold years | Rg'ferencgs o
Duteh Rarbo on average, when a vessel does not move. However, it increases, on when the cold pool is larger. We interpret this as a lower quality of H"zﬁ;?é:'d??]‘;ﬁi'ci‘ Y:r?;tifc‘;fjﬁ{y e ite EfshheE?Sfé?caknisﬁiiseﬂii“2.
A longline vessel typically takes trips characterized by multiple average, when a vessel moves to a new location and this increase is fishing in warm years, due to a lower CPUE. This may be due to 177-178. | | |
sets in one location, followed by multiple sets in another, sustained throughout the entire sequence of sets after a move. lower concentration of fish from cold pool avoidance by Pacific cod. Acknowledgements: This work was funded by NPRB and AFSC.
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