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Lena studies in the AWI context

* Lena activities are part of the AWI research programme PACES 2
 Topic 1: Changes and regional feedbacks in Arctic and Antarctic
* Topic 2: Fragile Coasts and Shelf Seas
 Work package 1: Long-term patterns
* Work package 2: Investigations of foodweb interactions

» Study topics so far mainly related to geology, paleobiology,
permafrost dynamics

* But: no detailed study of the biological interactions or diversity

Why is this important?
ﬁHELMHOLTZ

‘ GEMEINSCHAFT



*
ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

Foodwebs and communities
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Need to identify/quantify the interactions for model parameterization
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How many species are there at the base of the foodweb?
How do they interact?

How much turnover/variability is there?

W=

How are characteristics of species and biological
communities related to physico-chemical conditions

5. Why do we need to know?

. Rising air and water temperatures

. Thawing permafrost/changing river runnoff patterns

Changing water chemistry
Chainging turbidity patterns
>VERY DIFFERENT CONDITIONS FOR PHYTO- AND ZOOPLAKTON
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Contributes 20 % of total annual river discharge into the Arctic Ocean
An area of rapidly melting permafrost-> effects on turbidity, salinity, nutrients
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Sampling stations
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Additional data: Phytoplankton and Zooplankton

Taxonomic studies

Cremer, H.: The diatom flora of the laptev sea (arctic ocean), Bibliotheca Diatomologica,
40, 1-168, 1998.

Cremer, H.: Distribution of diatom surface sediment assemblages in the laptev sea (arctic
ocean), Mar. Micropaleontol., 38, 39-67, 1999.

Okolodkov, Y. B. and Dodge, J. D.: Biodiversity and biogeography of planktonic
dinoflagellates in the arctic ocean, J. Exp. Mar. Biol. Ecol., 202, 19-27, 1996.

Kosobokowa et al 1998 Composition and distribution of zooplankton inthe
Laptev Sea and adjacent Nansen Basin during summer, 1993, Polar Biology

Seasonality/Biogeography

Tuschling, K.: Phytoplankton ecology in the arctic laptev sea — a comparison of three
seasons, Berichte zur Polar-und Meeresforschung/Reports on Polar and Marine
Research, 347, 1-144, 2000.

Transdrift cruises e.g. Zooplankton and ocean colour

A few individual studies, but no co-ordinated assessments and no
long-term measurements
—->NO BASELINE DATA FOR ASSESSING CHANGES ﬁ”iéﬂé‘.ﬁé&fm
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Community composition 2009
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Temperature and salinity profiles Transect 4, 2010

temperature

D

72.5°N

Ocean Data View
o
o &

{

71.8°N 72°N 72.2°N 72.4°N 72.6°N

salinity 72°N

depth [m]

71.8°N 72°N 72.2°N

Profiles based on CTD profiles

72.4°N

72.6°N

H
3
S
g
Q
§
@
8
o

71.5°N

128°E

\)

h

130°E

132°E

ﬁ HELMHOLTZ

| GEMEINSCHAFT

134°E

Ocean Data View



ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-

Site T4-1005: Chlorophyll (pgll) depth prOfileS 2010 @lW, UND MEERESFORSCHUNG
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Phytoplankton community 2010: Diatoms
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Dinoflagellate distribution at selected stations in the
Lena Delta



,Phyto‘plankton community 20710: Ciliates/flagellates
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The situation in . Surface sample
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Salinity/temperature in 2010 and 2072
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Distribution of major plankton groups in

® Diatoms ®Cyanobacteria ® Green algae B Dinoflagellates ™ Ciliates ™ Flagellates
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MDS analysis for

(preliminary)

*
ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-

UND MEERESFORSCHUNG

| ahels= denth

surface
surface 'depth 1 bottom
°depth 2
surface
surface
edepth 3
surface
*depth 2 o. _depth3
depth
'depth 1 surface
*depth 2

0.24+ *T4-1304
0.18- T5-1304e .T5_1304T3-1304
*T5-1304
0.12- “T6-1304
~0.06
)
e ®Station x
'-§0.00'
[e]
o
4 T1-1303 T1-1306
0.06 *15-1302 T1-1307
T1-1305
-0.12
-0.18-
T1-1307 *15-1301 *T6-1301
-0.24 *74-1303
'0-30 T Al T T T T T T Al
-040 -032 -024 -016 -008 000 008 016 024 032
Coordinate 1 B
—_ 0.18
Labels= transects
0.12
;o.o&
e
50.00
8
G0.06-
-0.12
Not all data analyzed yet!!
-0.18
surface
-0.24
-0.30 :
-040  -0.32

T T Ll Ll T T T T
-0.24 -0.16 -0.08 0.00 0.08 0.16 0.24 0.32
Coordinate 1



Summary

*
ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

Water masses can be very strongly stratified (strength and extent vary
interannually)

Lower strata low in oxygen and light in 2010->hinders diatom
production but not bacterial communities

Phytoplankton clearly partitioned in different hydrographic regimes

» Diatom dominated (autotrophic) community in low salinity/warm
waters directly influenced by the river plume

» Dinoflagellate dominated community in higher salinity waters

2013: Generally lower abundance, very few diatoms, community more
uniform (at least near the surface)
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Further research needs
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Resolution of the vertical structuring of the water column for
devolopment of biological communities

Vertical transport mechanisms and changes in vertical structure as the
result of melting permafrost (need data on annual extent of vertical
stratification)

Spatial dynamics: Long-term changes in interaction between saline and
riverine watermasses (horizontal transport of water masses)

Quantification of ecological community processes

Prediction of changes in turbidity, DOC concentrations on foodweb
structure and functioning etc.

Need to link different different research groups working on physical
oceanography, hydrography, phyto- and zooplankton
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What data are lacking: Everything
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Comprehensive catalogue of species/taxa in the Lena
proper and Delta region with data summaries of
environmental conditions they are found in. This needs to
be publicly available

Preliminary
catalogue of Lena
phyto- and
zooplankton
species

A basis for the species counts of Lugol
fixed samples from the Lena river and
Delta

Content

Introduction
Blogeographical notes
Species Descriptions

Diatoms Dinoflagellates

Green Algae Cyanobacteria

Zooilankton

Chaetoceros cf wighamii

Description

Chains straight, delicate. Apertures
lanceoate, with poles of adjacent cells
touching. Orientation of intercalary setae
variable, from perpendicularto parallel to
the chain axis. Terminal setae of similar
thickness to the intercalary setae, running
almost parallel to the chain axis

Resting spores: Primary valve rounded with
fine spines, secondary valve cone shaped in
the centre

Biogeography
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PLANKTON*NET: Online repository for plankton data D MEERESFORSCHUNG
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What data are lacking: Everything ctd

« Regular measurements in the same area and transect: (long-term observatory)
« Measurements need to capture the full salinity and temperature gradient
from the fresh Lena to the open Arctic Ocean waters

- ,Rates’ data: There are no laboratory studies on growth rates and other traits. We
cannot judge whether the ecosystem is under pressure from anthropogenic
climate change.

« Regular combined observations of biological communities and the underlying
hydrography and physico-chemical parameters
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Thank you for your attention!!
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