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% Brief updates of recent activities and results of DBO
* USA DBOresults (Jackie Grebmeier)-10 min
* Japan DBO results (Shigeto Nishino)
* Korean DBO results (Jinyoung Jung)
* Presentations

FPR= - ; :
Pacific Arctic Group Meeting
W aal Hangzhou, Zhejiang Province, China
e ,

=TT October 15, 2019




Linking Physics to Biology: the Distributed Blologlcal
Observatory (DBO)
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#» Ship-based sampling:
+ CTD and ADCP
* Chlorophyll, nutrients, carbon products
* Plankton (size, biomass and composition)
+ Benthos (size, biomass and composition)
+ Seabird and marine mammal surveys
+ Fishery acoustics

e Siberi ; Canada + Bottom trawling (every 3-5 years)

» Autonomous sensor sampling:
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. ‘ﬂ; * Gliders, moorings, saildrone
Bering Sea | . )
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[updated from Moore and Grebmeier 2018]

« DBO sites (red boxes) are regional “hotspot” transect lines and stations, based on high
productivity, biodiversity, and/or overall rates of change

- DBO serves as a change detection array for consistent monitoring of biophysical responses

= Sites nccup;ed by national and international entities with shared data plan




Surface seawater SWL18 and SWL19 in mid-July
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Sea ice cover (%)

Phytoplankton Abundance (x 10° cell L'}

Diatom Abundance (£ 10° cell L)

Diatom abundance (%}

Sea Ice cover and Phytoplankton Type
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WFiagelales (=7 pm)

BFiageliates {3-7 pm)
B Flageliates (<3 pm)
OPrasinophyies
ErPhazocystis
Ococeolthophores
O chrysophytes

B Croplophyles

W Dinofagellates

B Diatoms

D Fennales
W Cenirics

M Ctner pennates
B 5o niteschia E
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D Mavicula sp

O Fraguariopsis sp.
O cylindratheca sp
B Ciher centrics

B Thalsssiosia sp.

B chastoceros sp.

Highest sea ice algaein NE
Chukchi Sea where sea ice
remainingin July (DBO4)

Phytoplankton abundance
greatest in offshore
nutrient-rich Bering Sea-
Anadyr water

Centric diatoms dominate
in southern sites (DBO1-3),
changing to dominance of
pennate diatomsin the NE
Chukchi Sea (DB0O4-5)
where most recent ice
observed

*SWL14-18 phytoplankton
collected and identified



Abundance of zooplankton phyla for the SWL 2017 DBO July cruise

2017 Zooplankton Abundance by Station and Phylum

SWL17
*Analysis of time series DBO zooplankton

collections ongoing

40000 1

W sz
. Memertea
B Phoronida
II ﬁShDrE I I . Platyhelminthes
l-ll--lll I Il-l-_ --_-lll Il-ll_ 3 p@m

DBO2 DBEO1

nearshore
20000 1

Zooplankter abundance (individuals m 3}

BARC-107
DBO4.6 7
BARC-27
BARC-8 T
BARC-7
DBO4.5
BARC-G6 T
BARC-5 T
BARC-47
DBO4 .47
BARC-3
BARC-2 T
BARC-17
oBO4.3 7
DBO4.2 7
DBO4.17

SECS T
SECT T
SECSE
SECST
SEC3 T
SEC4
LITHT T
SEC2 T
UTHE T
SEC1T
T4 T
UTHN3T
UTHZ T
LITRAT T
BRS4 T
BRS3
BRS2T
DBO2.7
uUTBES1 7
UTBS4 7
UTBES2 7
BCLBC
UTESZ2A T
8] I'Ht‘i—:‘a
|
I
|
|
I

=

4
2
m
)
2
2
2
m
o
w

¥

[J. Nelson, unpubl. data]

High abundancesat SEC6-SEC8 (DBO3-east) of echinoderm and molluscan larvae, barnacle
cirripedia and small copepods (Oithonia), larger calanoid copepods

High abundance of molluscan and echinoderm larvae atthe DBO1 SLIP stations, with pelagic
zooplankton dominated by small cyclopoid and calanoid copepods, Calanus glacialis



Schematic of annual cycle of pelagic development for DBO
sediment traps
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[graphic by K. Frey, data from C. Lalande]

* Sediment traps deployed DBO2, DBO3, DBO4 (Chukchi Environmental Observatory)

* 2019 obtained support for new trap at DBO1 (Lalande, Grebmeier, Stabeno, Mordy)



Benthic Foragers: Response to Changes in Sea Ice

Gray whales = shifts in distribution reflects
sea-ice related prey decrease (amphipods:
time and space), plus opportunity feed on

euphausiids and staying longer north near
Barrow to feed

Walrus = loss of sea ice platform for

riding, resting, nursing calves & access to
Chukchi shelf feeding areas

. _ &
Diving seaducks = changing sea s
ice location as resting platform

Cetacean Sighti . - ’ \ .
July-ODctober, 2010-2017 el \""
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Sea Ice Concentration (%)
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DBO1 region, Northern Bering Sea

The lack of a thermal cold-water
barrier south of St. Lawrence Island
(DBO1) in 2018 resulted in key
commercial fish (cod, pollock)
moving north to Bering Strait

Ongoing DBO-NCIS activities with
national and international networking
of seasonal sampling (e.g., DBO,
EcoFOCI) track key drivers and
trophic response to ongoing sea ice
reduction and warming surface and
bottom waters in the northern Bering
and Chukchi Sea

Region may be at tipping point, and
ecosystem moving to a new state
with unknown consequences



Temperature (°C)

MUR SST Anomaly (°C)

2018: A Tipping Point for the Northern Bering Sea (DBO1)?
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Time series of SST monthly mean anomalies. The colored lines at the bottom indicate

periods of limited ice (red) and more extensive (blue) in December/January
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SLIP-Average Bottom Water Temperature and Salinity in July by Year
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[Grebmeier et al., Oceanography, 2018]

Gray shading: SLIP1-5 stationsin 2018
had an average bottom water
temperature that was a statistically
significant outlier, without any SD bar
overlap

Although salinities becoming fresher
in recent years, they still have
overlapping SD bars



DBO 1-SWL19, July 2019
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Benthic Macrofaunal Biomass (gC/m?)

Macrofaunal biomass and composition at time series stations
(DBO1: SLIP1-5) south of St. Lawrence Island, 2000-2015

Time series benthic biomass in the DBO1  Macrofaunal composition for SLIP time series
sitesin DBO1
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Significantdeclining trend in » Stations stacked from southern site (SLIP1) to
southern SLIP1-3 stations and northern site (SLIP4)

average values using Mann-Kendall * Changein dominancefrom bivalve (brown)
(Kendall’s tau) trend analysis to polychaete (yellow) fauna in 2008 in
(p<0.0001) southern sites

[Grebmeier et al., Oceanography, 2018]



DBO 2 - South

Temperature [ITS-90, deg C]
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DBO 2-North: SWL19, July 2019
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Macrofaunal biomass and composition at time series stations
(DBO2: UTBS stations) north of St. Lawrence Island, 2000-2015

Time series benthic biomass in the DBO2
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Station stacked spatially from UTBS5 (SW) and
UTBS4 (NW) and UTBS2 (SE) and UTBS1 (NE)
UTBS5 (lower graph) dominated by ampeliscid
amphipodsin the 1980s, but changed to
bivalvesin the early 2000s and became
dominated by polychaetesfrom 2003

[Grebmeier et al., Oceanography, 2018]



UTN and SEC (DBO3)
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Abundance {ind / m?)

DBO3-Adding to long-term time series

Zooplankton Macrofaunal Biomass
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Benthic Macrofaunal Biomass (gC/m?)

DBO3 Macrofaunal biomass and composition at time series stations
(UTN1-7) in SE Chukchi Sea, 2000-2015

Time series benthic biomass in the
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Station stacked latitudinally from UTN1 in
the south to UTN7 in the north

Large bivalve (brown) biomass expansion
southward from UTN5 to UTN2 since 2012
coincident with observations of increased
primary productionin SECS (Arrigo and van
Dijken 2015)

[Grebmeier et al., Oceanography, 2018]



DBO4 — new 2018 positions
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Arctic Marine Biodiversity Observing Network (AMBON)

‘between

2015-2017
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Highest % silt/clayin offshore DBO3, CL line, SE Hanna Shoal, and west of Hanna Shoal,
indicate slower currents both years
Lower % silt/clayin ACW under faster currents both years

In 2018 moved DBO4 line NE to cross CEO and deposition area




_Arctic Marine Biodiversity Observing Network (AMBON)
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o1 2017 Macrofauna Benthic Biomass (gww/m?)
2015 2017

i
AMBON1S ;
Astarte borealis AMBON1T
AT
il
-
Bokid
-
Whangal is
RMLEAY
*
-
Prediciad Blomass
[greceim’] Chukeh ey

Preicted Biomass
tagweesim}

' =

1

70" N

70" b I 1578 Sea

Echinarachnius parma

Clig &

-
e

Macoma colcarsg

& DBOS Stations
& Sxalion Locabons

% Chukchi Erveoamantial
]

& A0 Siatons
§  Siabion Locabons

17w

Highest biomass dominated by bivalves offshore DBO3 and ML4 line
The biomass on ML6 line is dominated by sand dollars; once wet weight biomass values

converted to carbon dry weight biomass this patch will decline in biomass dramatically
ML4 line (subset as DBO4-n in 2018) still in progress




DBO5 - BarC Barrow Canyon
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Grebmeier, Moore, Cooper, Frey: DBO D5R Spedal Esue Manusoipt Titles

Special D'SE Issue-The Distributed Biolozical Observatory: A Change Detection Arrayin the Pacific Arctic
Eegion

Guest Ed#ors: Jacgueline M. Grabmeier, Sua E. hoors Lze W Cooper, and Earen E Fray

15 accepted papers—introduction, Alay 2019-COMPLETE

INTRODUCTION

1. The Distributed Biological Observatory: A Chanse detection array in the Pacific Arctic region -An
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