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CCGS Louis S. St-Laurent: Kugluktuk to Beaufort Sea/Canada Basin

=19 September — 15 October, 2014 (26 days)
=35 berths requested

=CTD/rosette profiling and sampling
=Vertical net casts

sXCTD and UCTD casts

=Recover 3 moorings (WHOI)

=Deploy 5 moorings (WHOI, NIPR)

*Recover 2 & deploy 4 Ice Tethered Profilers
*2 Ice-Based Observatories

*Underway measurements

"lce Observations (ship, ice and helicopter)

(Photo: Jeffrey Charters)



JOIS/AON-BGOS
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(as in 2012 and 2013)




AON-BGOS/JOIS

Time series of freshwater content:
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CCGS Sir Wilfrid Laurier: Victoria to Barrow

= 6 days, 14 berths requested,
= Stop at Dutch Harbor to pick up about 12

scientists
= UCTD and XCTDs deployed from stern
Victoria 4 July during transit
~  Dutch Harbor 11 July = = Underway seawater sampling
L Barrow 24 July = Bird observations
e » Deployment of Argo floats (no deviation from
g | i I track)
i Rl s | = Collect sediment samples using VanVeen
_.{,__I"i e wmmg | grabs and Happs corer at stations in the
g e S Bering and Chukchi Seas. Also, collect CTD
i [ ' and geochemical samples with the rosette
/v . . and plankton samples with vertically towed
V| ,{ A\ER /
‘,-l.:,g T AN\ ' bongos.

= Recover and redeploy 2 pairs of physical-bio-
geochemical moorings for JAMSTEC
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- | ... Victoria 4 July
& Jamstec moorings o o Dutch Harbor 11 July s
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New first-year ice
produced here ...

Old multi-year ice
recycled
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New multi-year ice
produced here

Canada’s moored
Ice-ocean
observatories

»

Year-round installations
to monitor the creation &
deterioration of sea ice
within 2 distinct domains
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] “ Partners are:

Sea Ice Domains NOAA / CRREL
Pack ice Shell

Annual [ o
Multi-year [ Conoco-Phillips
Fastice Govt of Nunavut
Annual N

Multi-year EE_G_

Longevity of AIM sites

High Arctic: 4 years at 1-2 sites
N Chukchi: 10 years at 1 site

S Beaufort: 23 years 2-4 sites
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SBE37-SM

64 m: 1/4" kevlar

(non-magnetic link)

SBE37-SM

4.8 m: 1/4" kevlar

36.8 m: 1/4" kevlar

1 m: 3/4" polypro
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Stainless steel frame

5 Viny floats w/ plywood stops
Bumper 'hose' w/ clamps
Pieps beacon w/ bracket

Work Horse Sentinel 300 kHz
inless frame & battery case

5V yfl ats w/plywod tp

Dihe vanes (10' " each)

1.5T bronze swivel

Viny 12B3 floats (3 on 3/4" poly)

AURAL-M2 (60") in-line frame

Viny 12B3 floats (3 on 3/4" poly)

1.5T bronze swivel

Tandem release transponder

"D" drop link

800-Ib clump (scrap chain)

Submerged sonar (IPS & ADCP)
do much of the work at these sites

Sonar provide ice draft,
drift, ocean current,
plankton echoes.

Other sensors for T & S,
ambient sound, etc....

Autonomous with ...
3-yr endurance

1 m scale ice relief at
+5 cm accuracy




Maximum draft (m)

Minimum draft (m)

Mean draft (m)

At the AIM site, Chukchi Plateau, ice has changed little in 8 y
23-y series, southern Beaufort, supports same conclusion

AlIM site 75.1°N, also FYI
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Shelf-edge
instability zone
/

Geoscience
Work Area 750m EF AN
2013 [ &

Cruise activity Sep-Oct 2013
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ROV dive &4
Gravity core &
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Geoscience (above):

Methane seeps, expulsion
features, landslides, glacial
sediments.
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Ocean moorings (right):

----- Track of Sir Wilfrid Laurier
Mooring recovered

Ice thickness, current, T & S,
ambient sound, particle flux,
suspended sediment

10S mooring recovered

BREA mooring recovered




Planned Cruise Sep-Oct 2014
CCGS Sir Wilfrid Laurier

Science stations on Leg 3
Scale in Nautical Miles
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Marine Fishes of the Canadian Beaufort Sea:
““BREA- Marine Fish Project”

2014 Study Plan
’ y
2.

Andy Majewski, Jim Reist (lead PI) + DFO Staff from Arctic Aquatic Research
Division, Winnipeg, MB & Institute of Ocean Sciences, Sidney, BC; plus
collaborators
IGC, Inuvik, March 2014

Canada



Canadian Beaufort Sea Bathymetry, Leases &
Previous Fish Studies

Fish Research in
Area

» 2003-2009 — Northern
Coastal Marine Studies
(5-150m on shelf)

|+ 1984-1987 — Northern
Oil & Gas Action
Program Marine Studies
(10-100m on shelf)

: | Area sub;ecllowovkp«ohbﬁn" il I S 1970_present _
i [:] Licence under work prohibition order
i (S Lcence isued in 2012 nearshore & coastal
i E et PRARR IO | | (0-5m) assessments of
H YUKON H xploration Licence .
,’I .' - NORTHWEST TERRITORIES [ significant Discovery Licence anad romous & marine
. \ 'YERRlTOIth DU NORD-QUEST e e ) o
i ; e '5'“7““"‘ B Frodo i fish communities

Priority Research Gap: persistent summer sea ice & absence of suitable vessel precluded
work on offshore deepwater fishes, their biodiversity & ecological relationships especially
in deep waters — BREA Marine Fishes Project (2011-2015) designed to fill gap.



BREA Marine Fishes Project Objectives

1) Field survey of offshore area to 1000m+ depths to establish:
a) fish occurrence and community diversity,
b) habitat associations, and
¢) foodweb & energy pathways within and among offshore (~50-1000m)
habitats

2) Study the energetic linkages within/among offshore and coastal habitats

3) Establish regional contexts (i.e., baselines) for future monitoring &
assessments (e.g., hydrocarbon metabolites, PAH, Hg, species diversity,
habitat usage)

First-ever systematic study of fishes and habitats in the
offshore Beaufort Sea.




Beaufort Sea Marine Fishes Sampling 2012 - 2014

2012 BREA Primary transects
2013 BREA Primary transects
2014 Proposed transects
2014 Pelagic sampling only

Oil & gas lease blocks

Locations and timing of / /‘//‘\\ T{-\

stations are subject to ice! i“‘?
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Fishing Equipment - 2012 & 2013

1) Small beam trawl

 Extend coverage from Nahidik program

 Comparable to Alaskan data

e (Catches small bodied fishes
e.g., sculpins, lumpsuckers, snailfishes

2) Larger research trawls

Bottom and mid-water

*Assessment of diversity across broad
spectrum of species & sizes including
larger, faster fishes

e.g., flatfishes, skates

a8




Other Sampling Equipment — 2012 & 2013

Fishes Habitats & Foodweb

F/V Frosti

Small bottom fishes &

ediments & bdttom invertebrates
_invertebrates




Tentative Dates & Locations - 2014

F/V Frosti transits from Richmond, BC to the Beaufort Sea

Embarkation - offshore of Tuktoyaktuk, lab setup
Begin science operations — Leg 1, Mackenzie Shelf-slope & half of west Banks
Island transect

Crew change and resupply — Tuktoyaktuk
Begin science operations — Leg 2, Finish W Banks Transect & Amundsen Gulf
Ship tour and science demo offshore of Paulatuk?

Disembark — Location TBD (likely Tuktoyaktuk)

F/V Frosti transits to Richmond, BC

*Fueling will need to be done in conjunction with crew change and resupply.
Timing and location will be largely dependant on availability of fuel barge.




Beyond 2014..?
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CCGS AMUNDSEN

Canadian Research Icebreaker

Overview of 2014 Expedition Plan
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CCGS AMUNDSEN

Canadian Research Icebreaker

2014 Expedition
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Overview of

\\ . ’ / 96 days at sea
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CCGS AMUNDSEN Leg 1a (16d)

Canadian Research Icebreaker
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CCGS AMUNDSEN

Canadian Research Icebreaker
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CCGS AMUNDSEN

Canadian Research Icebreaker

Leg 2a (26d)
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CCGS AMUNDSEN Leg 2b (16d)

Canadian Research Icebreaker

‘ Barrow, AK ¥
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CCGS AMUNDSEN Leg 3 (17d)

Canadian Research Icebreaker
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CCGS AMUNDSEN

Canadian Research Icebreaker




