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Arctic Integrated Ecosystem

Research Program
Late Summer Research Surveys: 2017 & 2019

Arctic Integrated Ecosystem Survey (August 1 — September 28, 2017)
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How Will Warming Likely Affect Abundance ofFishes
and Invertebrates?

chum salmon

Pacific herring

capelin pink salmon




Fish Sampling Gear

Surface (top 25 m) Midwater Bottom

-

3 m Plumb Staff Beam Trawl
(9 feet across)

Nordic Trawl
(70 feet across)



Age-0 Arctic cod dominate the fish
community in the N. Chukchi

Midwater Fishes
(% by number, n=33 hauls)

95.4%
2.0%
Capelin 1.3%
1.2%

2017 Midwater Trawl Locations
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Age-0 Arctic cod are highly abundant in N.
Chukchi in summer 2017
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eArctic cod backscatter high from
72.5to 69.5N.

eAbundance is highest in western part
of survey area and around 70.5 N.

*Trawl samples indicate that most of
backscatter is from 3.2-6.2 cm Arctic
cod.
eAbundances appear substantially SISt
higher (8-10x) than in 2012 and
2013
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Moored systems to quantify fish
abundance and movement under ice

2017-2018 Mooring Locations e 38, 70, and 200 kHz split-beam
' | : | transducers
* Year-round data collection until Fall 2019
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Seabirds
KATHY KULETZ



Seabird Surveys - Platforms in 2017

-Principal Investigator : Kathy Kuletz (U.S. Fish & Wildlife Service)
- > Arctic IERP (NPRB/BOEM /NOAA Ecosystem Study/ E. Farley)

' » ARCSS (NSF/WHOI/ C. Ashjian)

» ASGARD (ArcticShelfGrowthAdvectionRespirationDeposition/S. Danielson)
» AMBON (Arctic Marine Biodiversity Observation Network/ K. Iken)

» Canadian Icebreaker (C30-DBO / J. Grebmeier & S. Vagle)

' » NCIS — DBO (NSF/ WHOI/R. Pickart)

> North Bering Sea Fish Surveys (NOAA/ J. Murphy )
Planned-2018-2020: ASGARD, AIERP, C30, NBS,

OshoroMaru, others... m =3 —
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Auklets

Sept & Oct 2017 Auklets
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Murres

August 2017 Murres’




Expected No. of birds (logit scale)

Total birds by latitude
Linear predictor — expected ave # of birds

Generally lower abundance with latitude, but -
a peak near Bering Strait & sharp decline north of 70°.

Crested Auklet
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Seabird Communities in Pacific Arctic
Cluster Analysis, using at-sea survey data, 2007-2015
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Cluster A Cluster B

Shearwater
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BLKI

Cluster D Cluster E

Least Auklet

CRAU TBMU
BLKI

Cluster C

Cluster F




Proportion of total seabird density, by DBO
Based on at-sea surveys, 2007-2015

DBO1
S. St Lawrence Is

NOFU
Fulmar

DBOS5

Shearwater

Upper Barrow Canyon

Chirikov Basin
DBO2 DBO3 DBO4
Hope Basin

Hana Shoal area

Shearwater
STSH,
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Longtail duck, kittiwake, gull

Sizes of circles reflect relative total density



In DBOs Outside

Species aramete std.dev  std.dev . o °
edies vy 085 o | ocation vs Interannual variation
Fulmars g Do seabirds show more variance by Year

or location?

hearwaters year 3.07

DBO
w year
— Looked at variance in seabird densities

Blk-leg Kittiwakes year 0.02 0.06 .

DBO 061 076 among-years & location (DBOs, or
Common Murre ear 0.63 0.03 . . . .

oec  EEE] outside of DBO boxes, within Region)
Thick-billed Murre year 0.60 0.17

DBO 2.26 2.68

Murres (total) _year 056 0.08 LOCATION LOCATION LOCATION
_— DBO 2.25 .

Murrelets year 0.42 0.85

DBO 0.28 . . . .
T T Exceptions: Highly migratory species

g Deo NS W » Short-tailed shearwater

Least Auklet year 0.57 0.04

DBO 600 479 » Phalaropes (mostly Red Phalaropes)
Audets e > Murrelets (Ancient, Kittlitz’s)
Puffins year 0.36 0.02

DBO 2.63 2.52
Glaucous gull year 0.35 0.00

DBO 0.70 0.28

Higher Variance  Location Year
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Chukchi Sea
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All Projects need to do consultation with USFWS (Ecological Services) for
operations in Ledyard Bay Critical Habitat Area (Spectacled Eider, Walrus)
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Mammals
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ASAMM 2010-2017 On-Effort Cetacean Sightings
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ASAMM 2010-2017 On-Effort Cetacean Sightings
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ASAMM 2010-2017 On-Effort Cetacean Sightings
DBO 6 and 7
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2017 Walruses

Northeastern Chukch

ASAMM 2010
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DBO: Marine Mammals
Watches vs. Standard Surveys

Watch Effort: 1-2 people, handheld Standard Survey : 3-person team,
binoculars, excel form, or mini-Wincruz Big Eye binoculars, Wincruz program




2017 DBO-NCIS Marine Mammal Watch
Highlights

DBO 3: gray whale ‘hotspot’
stations 3.5-3.8; 80 hump-
back whales SE sector

DBO 4: few walruses (due to
zero ice), ‘ship-curious’

DBO 5: gray whale ‘hotspot’
stations 5.1-5.2 w/ ‘juvenile
cluster’ SE sector

9 Sep: bowhead & gray
whales seals & thousands of
shearwaters in ‘hotspot’ near
UAF/CEO mooring

DBO 2017 Sightings, All Regions

g

symbol species (species ID)

[ bowhead whale (1)

/\ gray whale (2)

7 fin whale (4)

) humpback whale (5)

0 minke whale (6)

O «iller whale (8)

= walrus (11)

4 bearded seal (12)

© ringed seal (13)

< spotted seal (14)
unlD cetacean (16)

Z unlID pinniped (17)

<+ Dall’s porpoise (19)
T fur seal (22)

_iss  _1ga®  -1eo" 1590



DBO Marine Mammal Watches and Surveys, 2010-2017

Watches = 1-2 observers, hand held binoculars
Surveys = 3 observers, Big Eye binoculars
What are we missing? Need input from PAG colleagues

Year Marine Mammal Watch (n=18) Marine Mammal Survey (n=7)
2017 ASGARD None

Bering Strait Mooring/AON

AMBON

DBO-NCIS

Shelf-break Ecology

2016 Siri Wilfrid Laurier (SWL)/AON ARCWEST

NOAA/Ocean Exploration

SWL/AON ARCWEST
Bering Strait Mooring/AON
AMBON

2014 SWL/AON ARCWEST

Bering Strait Mooring/AON

2013 SWL/AON ARCWEST

Bering Strait Mooring/AON

2012 SWL/AON CHAOZ

Bering Strait Mooring/AON

SWL/AON CHAOZ
Bering Strait Mooring/AON

None CHAOZ



Catherine Berchok &

Jessica Crance, Stephanie Grassia, Dana Wright,
Eliza Ives, Alexandre Ulmke, Eric Braen, Brynn
Kimber, Jenna Harlacher, Megan Wood, Holly
Calahan, Arial Brewer, Dan Woodwrich, Julie
Mocklin, Linda Vate Brattstrom, Jessica Thompson,
Ellen Garland



CHAOZ: ChukchiAcoustics, Oceanography,
2010-12 and Zooplankton Study

CHAOZ-X: CHAOZ Extension Study

2012-15 (Hanna Shoal) ARCWEST
= CHAOZ-X

ARCWEST: Arctic Whale Ecology Study
2012-16 plokbXlokly;

ALTIMA: Arctic Long-Term Integrated
2017-? Mooring Array

NOAA

BOEM

FISHERIES

BL.IF‘.EAU OF OCEN‘l ENERGY MAN#GEMENT




Short-term results

Visual survey and
passive acoustic monitoring




August-October
2010-2016

Visual Survey Team:
Brenda Rone
Amy Kennedy
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