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The Arcticis rich in endemic species:







Same is true for microbial species.
Three years of August data, from one station off Cambridge Bay in
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Same is true for phytoplankton & other microbial ol 2 X
species.
Example: Novel cryptophyte oo+
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Reasons the Arctic might be rich in endemic species:

1) Physical Oceanography:
Inflows: Atlantic Water,
Pacific Water, Rivers.
Outflows: Fram Strait,
N. Baffin Bay

2) Long Residence
times

3) Light Limitation

Inflow

upward
PW heat flux

Wassmann et al., The contiguous domains of Arctic Ocean advection: Trails of life and death. Progress in
Oceanography 139, 42-65 (2015).
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State of Arctic Marine Biodiversity Report
(SAMBR)

*Need for a framework to monitor
biodiversity in the Arctic (CBMP)
*The Arctic Council regions adopted
by member nations

*Based on dominant physical
oceanographic processes
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Full spectrum of planktonic life: 0.2um to 2*m CAFE .
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Molecular for Bacteria & Archaea

Microbes :

Molecular and morphology for eukaryotes -
Metazoans:

Morphological data covers nearly a century,
Molecular data is only available for about a decade
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Approach

Spatial data coverage
Temporal coverage

e seasonal

* interannual/long-term
Taxonomic resolution/quality

G a p S Pseudocalanus minutus
= a Hoperoft/UAFINOAA/CoML
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Relative abundance of major eukaryote
omic groups found by high throughput




Kongsfjorden Rijpfjorden

® Diatoms
B Chlorophytes

Choanoflagellates
# Chrysophytes 609
u Ciliophora
# Cryptophytes 500}
» Dinoflagellates
B Unidentified flagellate
B Prasinophyceae
% Prasinophytes 309
B Xanthophytes
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Interannual differences in taxonomic composition of phytoplankton during
summer in a) Kongsfjorden and b) Rijpfjorden (Source: MOSJ, Norwegian Polar
Institute).
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Microcalanus spp. Pseudocalanus spp.

Temperature (°C) 5m

Temperature (°C) 80m
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Temperature and copepod abundance in Zackenberg, northeastern
Greenland. Temperature is measured at 80 m for Microcalanus and 5
m for Pseudocalanus (after Arendt et al. 2016).




_Ca:‘anus glacialis
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‘_; opepod Calanus glacialis in the Chukchi Sea,
Ershova et al. 2015b).




. Species
Trends in Plankton E=

~A
. . o0 gacteria, Archaes ‘q% e
across Arctic Marine < .,
C
Areas v @ Micrabial eukaryoreg ® <
. ehytoplankto, .
> ® ZooPlankton ® %
-1
5 o () z
5 ® 9 o ® 3

- o)
X3 3
<) $
5 o © 2

XY
@ ) N
i 0 ‘)\‘-{}
% ™
neas Oﬁe\ad\-\x)

O Trend in abundance

. Increasing Stable . Decreasing . No trend . Unknown




e
T '
S e T

Report Summary (1) Tl

Functional and taxonomic diversity Arctic microbes is vast and
underappreciated.

Half of the World Ocean phytoplankton species have been
reported in the Arctic.

Phototrophic, heterotrophic and mixotrophic Eukarya include
species restricted to Arctic and Polar waters.

Plankton species shifts will be the first sentinel sign of overall |
ecosystem change.

More Information relevant to ecosystem-based management
of oceanic areas is needed




Report Summary (2)

* Species distributions in the Arctic are linked to physical
oceanography and specific water masses.

* The lack of taxonomic information from bulk zooplanktonand ______
chlorophyll sampling impedes our ability to assess ecosystem
changes

* Species-specific information is essential for monitoring
community changes driven by climate.

* Arctic governments proposing year-round research stations
should consider sites with access to the sea.
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Gaps and Recommendations

e Standardized protocols: sample collection, preservation
 Harmonize: taxonomy of microscopic and genetic analyses
* Ensure: data sharing, publicly-accessible national data centers..

* Train Taxonomists : species-level analyses, include molecular
techniques.

* Promote plankton monitoring programmes in Canada, the United
States and Russia.

e Support ongoing monitoring in Greenland, Iceland and Norway.
* Develop species indexes and identify water masses & indicator taxa
* |dentify emerging threats: Ocean Freshening & Acidification, Shipping
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Plankton
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Biogeograph;} of
Arctic Cryptomonad

Noramalized abundances of
OTUs corresponding to
species in 18S data from the
Tara Oceans project against
the latitude of each station.
Spearman correlation
coefficients, and associated P-
values, for the relationship
between abundance and
latitude for the Northern and
Southern hemispheres
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=0.76, P <0.001

R= 0.26, P = 0.097




