Assessing the potential for competition between
P. Halibut and Arrowtooth Flounder in the Gulf of Alaska

Cheryl Barnes, UAF

Anne Beaudreau, UAF

Lorenzo Ciannelli, OSU

Mary Hunsicker, NWFSC
RASMUSON

AN ISNIEN
RESEARCH

CENTER NG

Richard Yamada, AK Reel Adv. - N. Gulf of Alaska Applied Research Award - f\SELCE,%EEE;\Fl EICSEEIRCI%

University of Alaska Fairbanks



Changes in halibut size-at-age
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Changes in halibut size-at-age
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Arrowtooth Flounder Biomass (100,000 t)
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Competition: important driver of population dynamics

« observations typically at fine spatiotemporal scales
- intertidal, nearshore reefs; high site fidelity
- direct observations

Hixon 1980

Paine 1980



Competition: important driver of population dynamics

- broad spatiotemporal scales -

suppose coexistence through
resource partitioning

Schoener 1983; Ross 1986
Link and Auster 2013



Competition: important driver of population dynamics
- broad spatiotemporal scales -
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Competition: important driver of population dynamics
- broad spatiotemporal scales -
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Competition: important driver of population dynamics
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Resource partitioning in the Gulf of Alaska
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Resource partitioning in the Gulf of Alaska

Are Pacific Halibut and Arrowtooth Flounder partitioning resources?
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Are Pacific Halibut and Arrowtooth Flounder partitioning resources?
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Resource partitioning in the Gulf of Alaska
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Are Pacific Halibut and Arrowtooth Flounder partitioning resources?

Dietary Overlap
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Resource partitioning in the Gulf of Alaska
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Resource partitioning in the Gulf of Alaska

Are Pacific Halibut and Arrowtooth Flounder partitioning resources?
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Resource partitioning in the Gulf of Alaska

Are Pacific Halibut and Arrowtooth Flounder partitioning resources?
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Resource partitioning in the Gulf of Alaska

Why didn’t we see evidence of resource partitioning?



Why didn’t we see evidence of resource partitioning?

Different fundamental niches
- different habitat requirements
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Resource partitioning in the Gulf of Alaska




Why didn’t we see evidence of resource partitioning?

Different fundamental niches
- different prey preferences

D=0.134+0.20

Proportions of prey by weight
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Resource partitioning in the Gulf of Alaska
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Resource partitioning in the Gulf of Alaska

Why didn’t we see evidence of resource partitioning?

»




Resource partitioning in the Gulf of Alaska

Why didn’t we see evidence of resource partitioning?

»

Data Limitations



Resource partitioning in the Gulf of Alaska

Mean Weight (Ib), 12 yr Pacific Halibut
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Why didn’t we see evidence of resource partitioning?

»

Data Limitations

Resource partitioning in the Gulf of Alaska
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Resource partitioning in the Gulf of Alaska

Mean Weight (Ib), 12 yr Pacific Halibut
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Why didn’t we see evidence of resource partitioning?

»

Data Limitations

low signal to noise ratio

- sparse sampling for diets
- large (100 km X 100 km) grid cells

Resource partitioning in the Gulf of Alaska




Resource partitioning in the Gulf of Alaska

Why didn’t we see evidence of resource partitioning?

»

Proportions of prey by weight

Inappropriate size comparisons
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Resource partitioning in the Gulf of Alaska

Proportions of prey by weight

Why didn’t we see evidence of resource partitioning?
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Resource partitioning in the Gulf of Alaska

Proportions of prey by weight

Why didn’t we see evidence of resource partitioning?

»

Inappropriate size comparisons
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in review

Cheryl Barnes Anne Beaudreau Richard Yamada

PROJECT 2: Fine-scale prey consumption

. . . . Gape Width (mm
according to multiple size metrics P (mm)




Dietary overlap in nearshore Southeast Alaska
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How does our metric of size affect
Intferpretations of resource partitioning?

odb Jeblun|

Arrowtooth Flounder
Atheresthes stomias

odob Jo|powis

Pacific Halibut
Hippoglossus stenolepis

O
V4
(V]
O
<
-
(V)
O
O
-
—-—
2
@)
)
Y
O
C
4
O
O
-
RS
Q
O
O
>
@)
-
O
QD
O




How does our metric of size affect
Intferpretations of resource partitioning?

2

GWATF = 2'06FLATF
0.997: 1 25 = 86.2; p < 0.001

4 Gape Width (mm)

Fork Length (cm)

GWPH =1 QOFLPH
adj-R2=0.993; 1, 4 = 82.6; p < 0.001

Dietary overlap in nearshore Southeast Alaska




Dietary overlap in nearshore Southeast Alaska
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Dietary overlap in nearshore Southeast Alaska
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Dietary overlap in nearshore Southeast Alaska

c * comparable sites only

molluscs
squids
octopuses
crabs/shrimps
pandalid shrimps
D=0.731"* king crabs
spider crabs
Tanner/Snow Crab
Dungeness Crab
hermit crabs
skates/rays
unidentified fishes
Pacific Herring
Pacific salmon
pollock/cod
Walleye Pollock
Pacific Cod
rockfishes
flatfishes
benthic material
other

Gape Width: 96-115 mm
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Gape Width: 96-115 mm
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evidence of gape limitation for P. Halibut
- Insufficient prey size data for Arrowtooth Flounder

Pacific Halibut
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Potential for competition between P. Halibut and Arrowtooth Flounder




Potential for competition between P. Halibut and Arrowtooth Flounder




Potential for competition between P. Halibut and Arrowtooth Flounder

Gulf of Alaska: little dietary overlap
- no evidence of resource partitioning

Ships




Potential for competition between P. Halibut and Arrowtooth Flounder
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Changes in halibut size-at-age
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Assess resource partitioning at broad
scales using gape as metric of size

Dietary Overlap

Spatial Overlap
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Extend time series to include stabilizing halibut
size-at-age and decreasing arrowtooth biomass
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