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W
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�
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�
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�

Q
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Sablefish C
IE

 2016

�
Independent review

 of the assessm
ent

�
M

ay 10 –
12, A

uke B
ay Labs, Juneau

�
M

ay 27: C
onsensus recom

m
endations 

�
July 27: Individual C

IE reports
�

Septem
ber Plan Team

: R
esponses to consensus 

recom
m

endations, som
e prelim

inary m
odel responses

�
N

ovem
ber Plan Team

: Presented 8 new
 m

odels that 
addressed the m

ajor recom
m

endations of the C
IE
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C
IE

 R
esults

�
“The outstanding negative feature of the m

odel is that it provides 
unrealistically precise estim

ates of stock biom
ass…

”
�

“O
f the m

any stock assessm
ents that I have review

ed this w
as arguably the 

m
ost com

prehensive, supported by excellent data and subject to careful 
consideration of alternative m

odelling assum
ptions.”

�
Endorsed our m

ethods for accounting for 
w

hale depredation
�

C
onsidered apportionm

ent unlikely to be 
biologically im

portant, but recom
m

ended 
continued research into spatial m

odels to test 
strategies.
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W
hale depredation and the 

sablefish stock assessm
ent

(M
odels 16.1 –

16.5)



Sperm
 w

hale and killer w
hale depredation

Visser2000

SEASW
AP



Outline
M

odel 16.1:
Longline survey abundance index
ea-specific and across-area results
-

Killer w
hales? 

M
odel 16.2:

Com
m

ercial fishery depredation
•

stim
ating

catch rem
ovals (t) 

due to depredation on
M

odel 16.3:
Both corrections applied



M
odel 16.1: Longline survey 

abundance index
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Results con’t…
.

¾
12%

 CPUE reduction across areas (95%
 CI: 6%

 
-18%

) at stations w
here there w

as evidence 
of depredation

*Evidence flag desirable but presence still a 
useful/practical proxy for depredation

©
SEASW

AP





M
odel 16.2: 

Com
m

ercial fishery 
depredation
(Peterson and 
Hanselm

an 2017)



•
Lim

ited observer coverage (especially on sm
aller 

vessels)
•

M
arine m

am
m

al interactions m
onitored 

som
etim

es…
•

“Considerable w
hale depredation”

•
But it is the data w

e have!!

Issues w
ith observer data



Com
m

ercial sablefish fishery observed sets 
1995-2015

W
estern Alaska (n=19,921 sets)

Gulf of Alaska (n=16,443 sets)



Proportion of sets im
pacted by w

hales



A
rea

D
epredation 

coefficient (%
 

CPU
E reduced)

95%
 

Confidence
Interval

n
%

 dev 
explain

Bering Sea
45.7%

40.2%
 -51.2%

4339
49.7%

Aleutians
57.7%

50.1%
 -65.2%

6744
37.2%

W
estern Gulf of 

Alaska
69.4%

63.0%
 -75.9%

5950
31.0%

Central Gulf of 
Alaska

23.8%
19.4%

 -28.1%
8218

46.4%

W
est Yakutat

26.3%
21.5%

 -31.1%
3919

52.7%

Southeast 
29.4%

22.6%
 -36.2%

2865
43.5%

Log(sable_CPUE)=  β
0

+ w
hale_dep

+ depth + year + 
jul_day

+ (lat,long) + vessel + gren_CPUE
+ hal_CPUE

+ ε



Estim
ating sablefish rem

ovals due to w
hales

•
Data gridded into 1/3°by 1/3°(approx36 km

 by 25 km
)

•
Zero Inflated Poisson (ziP) distribution GAM

 to m
odel # sets 

depredated per grid…
•

Zero –
inflation is a m

odeling technique to try to capture the 
reason for excess zeros in data (such as observers below

 
deck during w

hale activities)
•

W
e end up w

ith an estim
ate of depredated sets/grid cell 

•
Landings per grid from

 Catch-in-Areas database based on Catch 
Accounting and VM

S data (pers.com
m

. Steve Lew
is –

AKRO)



Annual depredation m
ortality

Estim
ated depredation in the fishery is then:

The proportion of depredated sets/grid cell
m

ultiplied by
the catch in that cell

m
ultiplied by

the estim
ate of CPU

E reduction

for that area.



Depredation by Area



All area w
hale depredation in fishery



16.3: Putting them
 together



Incorporating Depredation

•
Com

paring to M
odel 10.3b presented earlier 

that uses new
 area sizes and variance 

estim
ates

•
16.1 –

correct for sperm
 w

hales in survey
•

16.2 –
add additional catch in the fishery

•
16.3 –

do both
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Index
W
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W
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W

3

Effect on fem
ale spaw

ning biom
ass

16.1
16.2
16.3



Stock status: N
ew

 data

�
R

elative abundance: 2016 Longline survey, 2015 
Longline fishery

�
A

ges: 2015 Longline survey, 2015 fixed gear fishery
�

Lengths: 2016 Longline survey, 2015 fixed gear 
fishery, and 2015 traw

l fishery
�

A
LSO

: N
ew

 econom
ic perform

ance report in 
A

ppendix
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Dom
estic survey coverage

U
.S. D

epartm
ent of C

om
m

erce
|

N
ational O

ceanic and A
tm

ospheric A
dm

inistration
|

N
O

A
A

 Fisheries
|
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This inform

ation is distributed solely for the purpose of pre-dissem
ination peer review

 under applicable inform
ation quality guidelines.

It has not been form
ally dissem

inated by the N
ational M

arine Fisheries Service and should not be construed to represent any agency determ
ination or policy.
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Longline survey
depredation
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Signs of hope

0 4 8 12

30
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Length

Population

Year1984
1987
1990
1993
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1999
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2011
2013
2015

G
ulf of A

laska population (m
illions) at length
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y
Show

ed som
e uptick in 

2011 (possibly also 2008 
year class)

y
A

FSC
 show

s stabilizing in 
G

O
A

, IPH
C

 sees decline
y

C
losely correlated to G

O
A

 
traw

l survey

G
ulf of A

laska
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y
Total biom

ass has been 
slow

ly decreasing since 
2003

y
Spaw

ning biom
ass 

leveled and trending 
slightly dow

n



B
36%







Area
A
I

B
S

W
G

C
G

W
Y
*

E
Y
*

Total
2016 ABC

1,557
1,151

1,272
4,023

1,353
2,438

11,795
2017 ABC

1,783
1,318

1,457
4,608

1,550
2,793

13,509

Run
w

ith w
hale corrections for survey and fishery

3 year average 
depredation

-42
-39

-94
-82

-71
-44

-372

Ratio of 2017 ABC/2016
ABC = 1.145

Deduct 3 year average * 1.145
Deduct 3 year 
adjusted average

-48
-44

-108
-94

-82
-50

-426
2017 A

B
C

W
C

1,735
1,274

1,349
4,514

1,468
2,743

13,083
Change from

 2016
11%

11%
6%

12%
9%

12%
11%



Projected depredation error



Projected depredation error



y
TH

A
N

K
S FO

R TU
RN

IN
G

 IN
 YO

U
R TA

G
S!!

y
:O

ngoing
y

A
rchival tag analysis

y
A

nnual covariates affecting m
ovem

ent
y

Including BC
 and W

C
 tags (and possibly PW

S)
y

Juvenile tagging in Sitka (Saint John Baptist Bay)
y

Satellite tagging for spaw
ning locations

y
Tag w

ebsite

Research –
M

ovem
ent/tagging
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 20 X
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K
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, W

H
IC
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SAT
ISFIES N

O
A

A
 R

EG
U

LAT
IO

N
S, BU

T
 IS IT

 ST
ILL TO

 
SPEC

IFIC
?



M
A

P SH
O

W
IN

G
 A

D
FG

 STAT
 A

R
EA

 G
R

ID

W
ould this 

resolution be 
better?







SIT
K

A
 FA

C
TO

ID
S

•
#1 Tag R

eporting C
ity in 2016! 

•
120 TA

G
 R

EC
O

V
ER

IES W
IT

H
 A

 SIT
K

A
 H

O
M

E TO
W

N
 

A
D

D
R

ESS IN
 2016 (O

U
T

 O
F 742 TO

TA
L, ~16%

). Second 
highest w

as Sew
ard w

ith 57. Kodiak 3
rd.

•
Furthest traveled tag of Sitka recoveries-

1455 nm
i

•
O

ldest tag of Sitka recoveries –
13,568 days (~37 yrs)

•
Largest recovered tagged fish from

 Sitka port? 40 in. T
his is 

the largest tag recovery in 2016!



W
H

AT
 A

BO
U

T
 PO

T
 

LEG
A

LIZ
AT

IO
N

?
•

Pot gear has been in the BS/A
I for long tim

e

•
W

as becom
ing dom

inant gear type until about 2007 to avoid 
killer w

hales
•

A
I has m

oved back tow
ard longline gear (and to the w

est)

•
Still m

ain gear in EBS, but total catch is w
ay dow

n

•
Pots in the G

ulf of A
laska (b/c of sperm

 w
hales)

•
N

ew
 effective date: M

arch 11, 2017

•
Expecting som

e pot effort this year

https://alaskafisheries.noaa.gov/sites/default/files/pottag_faq.pdf















W
hales






