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Seasonal sea ice is a de ning characteristic of the eastern Bering Sea shelf and plays a — 64° N //,/ ,
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critical role in determining the timing of the spring phytoplankton bloom and tempera- leSiatp  DueTaken  Time Angj’ge Jem A"(n{ T:‘&i}}ge Pois ST(g%). Floe Description
ture and salinity structure over this shallow, productive shelf. During four spring sea- TNIOS 01 29-Apr2006 2104 5 7 54 57 04 Smalaticecdge \ﬁ
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sons, 2006-2009, sea-ice data were collected on the southeastern Bering Sea shelf. At L e A 2 o e o oaed
. . . . . . . . H10701 -02  19-Apr-2007 4:24 -4.6 1 N/A >329 -11.6  -1.7 Large, with ridges, Incomplete core 62
thirty well-distributed sites in the seasonal ice, temperature, salinity, chlorophyll-a, nu- HIOT0103 21Apr2007 034 23 4 35 30 - 12
H10701 -04  24-Apr-2007 17:48 -1.1 3 6.5 73 -3.8 -1.7
trients and oxygen were measured in ice cores and brine wells. We show vertical StruCtUre, oo o s 150 06 > 47 & 0 07 v
. . . . . . H10701 -07 08-May-2007  23:50 1.1 0 5.2 69 2.6 -0.9  Medium, with ridging
of physical, chemical and biological data. We have integrated these data with weather,  [iosoor osapr2008 1825 15 5 -1 44 09 17 Drifing snow, slushcovered -
H10802 -02  04-Apr-2008 20:19 -8 ~50 -1 92 -10 N/A  Extensive, son.qe r.idging .
mooring and satellite ice data to examine set-up of the spring ecosystem, and llUStrAate  [iiosnos csaneos 150 151 55 1 a1 5 ar vespme e e " o0
. . . . H10802 -06  12-Apr-2008 20:58 4.2 3.5 13 53 -8 -1.7  Massive, with blowing snow
ice thickness observations and brine well data. H10802-07 13-Apr-2008  17:52 5.9 8 3 23 88 -7 Massive, snow-covered, flooded.
H10802 -08  15-Apr-2008 1:01 -4.6 17 0 85 9.4 -1.7  Large, with deep snow .
Variability in the various parameters is dependent upon the ice thickness, air and 0CEAN  fimo swawoms 255 24 5 55 51 25 16 Comms withoon couer
] ] ] H10802 -11  29-Apr-2008 19:10 2.5 7 3 69 2.8 -1.7  Extensive, some ridges.
temperatures, depth of snow cover, and state of the ice (e.g., melting, freezing). Few mea-jueoe-12_soaw20s 1755 27 s 7 71 38 17 Fdensive with powdered snow 58°
0902 -01  05-Apr-2009 19:38 -0.8 4 10 81 1.8 1.1 Consol.ldated, with ridges
surements have been made on the seasonal ice eld in the Bering Sea since the 1970S afummos tamm 155 118 5 s 15 106 172 Mishe sihsow
] ] ] ] ] H10902 -04  16-Apr-2009 20:58 -4.9 3 1 41 3.6 -1.71 Mass%ve, i?e wet in places
1980s. With the predicted earlier retreat of sea ice due to climate change, a better Under- [0 0 o 1o 0 5 5 e 1o s 0o
. . . . . . . H10902 -08 01-May-2009  18:25 -0.6 16 -1 67 0.5 -1.65 Blocks~100m, snow, surrounded by
standing of how sea ice impacts the ecosystem is important for improving ecosystem HI090209 02May-2009  19:51 4 1 44 12 166 Massive, domeridging
H10902-10 03-May-2009  20:24 0.8 21 10 127 0.6  -1.7 Massive, heavy ridges~150m ahead 56°
models.
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I%@H@M@ @@%ﬁ@%@@;@l%@ Stations. Bering Sea ice station location, 2006-2009.
. . . . . . . The year, core number and length of core
Cores at three ice stations. Typically temperature increases with depth, chlorophyll is a maximum at the bottom, and are i%dicated J
salinity has a mid-depth minimum. Exceptions however are frequent and reflect the history of ice formation, usually in- '
dicating rafting of ice. Note the picture of the ice core (with banding) between profile pairs. Nitrate is often depleted at
the top of core, while ammonium has a more complex structure.
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Ice Thickness, USCGC Healy Cruises,
mid-March to mid—May 2007-2009 Thickness (m)
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Ice thickness observations, mooring locations, and ice edges.

Solid lines represent the maximum extent. Dashed lines show
ice edge on May 1 of each year.
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Ocean temperature and salinity are impacted by atmospheric forcing and sea ice. Warm ocean temperature during the prior late summer can influence the advance of sea
ice. By mid April the ice is usually melting or retreating. Yellow bands encompass the time window of ice station work.
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Prior year setup: September 2005 was very warm (~depth
integrated temperature on the southern shelf ~8C).

Even with strong winds out of the north, air temperature re-
mained above freezing.

-Limited ice resulted in little freshening of the water column.

-Mixed layer depth at ~20 m shows fluctuation between the
upper and lower layers in temperature and salinity time
series.

Ice station group, USCGC Healy in background. Photo by K. Mier
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Prior year setup: September 2005 was very warm (~depth
integrated temperature on the southern shelf ~8C).

Even with strong winds out of the north, air temperature
remained above freezing.

-Limited ice resulted in little freshening of the water
column.
-Mixed layer depth at ~20 m allows the fluctuation be-
tween the upper and lower layers in temperature and sa-
linity time series.

Ice core sliding onto sampling and cutting platform. Photo by M. Cameron

19 m
05k W
S o}
g %)
=% <
£ .
(] |
'_
;
PP PN VN
T | | | | | | | | | 30
03/03 03/13 03/23 04/02 04/12 04/22 05/02 05/12 05/22 06/01
ODUFKiTOD\
20— LLLLLL UL L g
n Vv :o
104 ‘ —
: G A& o
L > 4R
0 /' \\'// _'8
27 W m \u \\“’ N \\ A -
//@” { 12
~10- ‘2 —
—-16
12008 =
—20 T T T T T 20
5 10 15 20 25 5 10 15 20 25 30 5 10 15 20 25
Feb Mar Apr

-Prior year setup: September 2007 was average to cold
(~4.5C)
-From Feb to March strong winds out of the north brought
ice, resulting in very cold air temperatures
-lce melt began late April and an intrusion of warmer,
fresher water occurred on May 18.

-Intrusion of more saline water in late May.

Launching a CTD. Each ice station has an associated CTD

Melting ice. Photo by P. Sullivan

cast and all cruises covered similar CTD transects.

Photo by J.Napp

Temperature (C)

laboratory values (blue) (Cox,
1983%).
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Prior year setup: Septmeber 2008 was very cold (<4C).
These cold ocean temperatures permit the easy advection
of ice into the region

-Northerly winds began in mid March bringing ice to area.
-The range in temperature and salinity in May is a result of
the instrument being at the thermocline, so it measures T
and S in the upper and lower layer.

Algae growth under ice. photo by Miller Freeman diver S. Cimilluca

Bering Sea ice edge, MODIS Terra satellite image, 1/16/2010, from NASA
Earth Observatory. Ice Coring. Photo by J. Napp
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