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SUMMARY

I. Subject

A pilot study on marine-terrestrial proxies using organic micro—flora in

marine sediments

II. Objectives and Necessities

1. Objectives
To investigate distributions of dinoflagellate cyst assemblages in surface
sediments of the Chukchi-East Siberian Seas, and to examine potential proxy
indicators by exploring their relationships with environmental conditions of

surface waters

2. Necessities

[] The Chukchi - East Siberian Seas of the western Arctic Ocean is known
to be highly sensitive to both climate variability and sea-level fluctuations,
which affect its atmospheric and oceanographic linkages with the Pacific
Ocean

[ ] Despites a potential usefulness of dinoflagellate cysts in marine sediments
as a proxy indicator for evaluating environmental conditions of surface
waters, information to comprehend the associations between dinoflagellate
cyst assemblages and hydrographic parameters in the western Arctic

Ocean has been limited.

III. Contents and Scopes

[ ] Investigating the composition and spatial distribution of dinoflagellate cyst



assemblages in surface sediments of the Chukchi-East Siberian Seas
through the use of standard sample preparation techniques and taxonomical
identification

[ Examining major sea-surface parameters controlling the distribution of
dinoflagellate cyst assemblages and exploring their potential utility as a

proxy indicator by performing multivariate statistical analyses

IV. Results

[] Geographic distribution maps of the most common and/or interesting
dinocyst species in the surface sediments of the Chukchi-East Siberian
Seas were produced.

[ ] In total, 14 genera and 29 species dinoflagellate cysts were identified with
concentrations of total dinoflagellate cysts ranging from 10474,982 cysts/g.
[ 1 High dinoflagellate cyst concentrations occur in the shallow shelf
environments: the autotrophic species generally have their hight
abundances in Chukchi Sea region, while the heterotrophic species

dominantly occur in the East Siberian Sea region.

[ 1 The multivariate statistical analyses tested for the dinoflagellate cyst
assemblages demonstrate a contrast between the autotrophic and

heterotropic species in the Chukchi-East Siberian shelf environments.

V. Application Plans

[] Contribute the establishment of a reference database of modern
dinoflagellate cyst assemblages for palaeoceanographical reconstructions in
the Arctic Ocean

[l Improve a micropaleontological approach for quantifying past
environmental and climatic changes in the western Arctic Ocean on the

basis of dinoflagellate cyst assemblages
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Seotop Distribution of dinoflagellate cysts
Members
1) Distribution of dii cysts in surface sedi of mid- to high latitude of the northern Hemisphere in relationship
Research at Geotop with sea-surface conditions:
Laboratories Oracle dinoflagellate cysts data base consultation from|
vita open the following coverage:
COMERN *+ Surface data (dinocysts)
« Dinocysts . R
Gaothenmal Dinoflagellate cysts data consultation by access to
Isotopic hydrogeochemistry g f:f: ::l
Paleoceanographic 40" data set (MARGO)
Publications data set
Studying at Geotop e sot
Nos chercheurs dans les 2) Sea-surface conditions in the northern North Atk
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W Arctic and circumvarctic
4 North Atlantic and adjacent Seas &
® Northeastem Pacificand Bering Sea

a9 2. /Yt GEOTOP A 4o &9 F9 E=8 ARZEHF A|AE H ol

| o] 2

|
Ll

o
o
BN

FA2E

EERE

HAAAAR g B 2 A AT 71§ W 7
< OE =iE°l F8 8=A (Nature, Science )

L

o
@

Vernal and Hilaire-Harcel, 2008; Stein et al., 2017; —L

_15_



Sessurisce Contentration of the main === AW inflo: AW inflow
tomporature (G} pollen taxa [graing per e d AW inflow > ime
a@f a0 . — o e
s i@‘ Iﬁm}Nuanl = I
i ¢ ' — : i
a 2 % 4000 o
0 £ 2000 B
= -é - 40 )
. :
g R A § g
i E 3 a00 §
% i 80 5 k-]
. < Com PS2138-2 g
C
180 c
200
e g
20 =
E 1 ?
280 =5 E
5 32
D 360 .- o —
an f? 'r-;‘ b=
it 3 MIS 11 8
5 ow \‘~‘ o =
Bal -
§ w > 5
B o= g
430 ~ a
§
&“ . s
{[o PgiPas )
0.2 + - =
| loaPylPas || D 9 loofies
004 LR ) A b
60 80 100 . 180 130 140
age - Stein et al, 2017 (Nature)

|2ES SAAANAZ &85 55 7|$Rs A7

FUel N AGEAE U BAAAAES BEF BIRAME APE HA5A, 75

o
2
oX,
Mo
o\
o>,
lo
fr
av
e
a2
[o
fr
i
)
&
Og{:",
i,
=
o
ul
=)
)

i
&
=
Do
=
B
I
i)
i
o

_16_



A3 ATMY 8 e o 2o

A1 H AT Ay

A7 slge ART A dFE L Aol X5 ol (Fig. 4). B
s OIERe AwAoR 4ol 100m olshw gom, wws@ontE M u
waka Qe e HEYF fYHRA BgR AR oRn

(Weingartner et al., 1998, 2005, Winsor and Chapman, 2004; Woodgate et al.,
2005). HMiHadS Fl METHE FAE= sFes HANE A 3709 AR

LA A, H A8 tEe AANA BAE gl vy AoAgs o H A -4
Hgol thFe S AF=dstel] wE A A4 7]F¥sted 7H Wzhe w

=2
M
e
ol
=
rlr
ﬂJJ_,
o

ok
o,

Carmack, 1989; Carmack, 2000). 2] 3] o 5%

e Rl A 1270 o), T2 tir7]-af g =gkl o 2 Rt FAVE AA-E
t} (Cavalieri and Martin, 1994; Roach et al., 1995). o= W&

FETFY Fdel Sl weh, HAS e o FH s WHe] dAASA HHS

SHES Ao 7 HuEArt (Woodgate et al., 2010).
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1974; Darby et al., 2009; Wang et al., 2015).
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= 7S] fl8te], AbEn|gho] 2~5 91 A, BE "akddt A ok
X T8¢k Detrended Correspondence
Analysis (DCA) #4 A3}e] me, Aadlss ¥
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2] (Principal component analysis: PCA)S o] &
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F 1 HA A ol sl AEE AR ERF AN2E F 55

Taxa name Code Notes

Alexandrium spp. Alex
Pentapharsodinium  dalei Pdal
Operculodinium  centrocarpbum Ocen
Operculodinium centrocarpum-Arctic Oarc

morphotype
Bitectatodinium tepikiense Btep
Spiniferites  bulloideus Sbul Grouped with Spiniferites spp.
Spiniferites  bentori Sben Grouped with Spiniferites spp.
Spiniferites elongatus Selo
Spiniferites  mirabilis Smir Grouped with Spiniferites spp.
Spiniferites membranaceus Smem Grouped with Spiniferites spp.
Spiniferites spp. Sspp Grouped with Spiniferites spp.
Nematosphaeropsis labyrinthus Nlab
Impagidinium  sphaericum Isph Grouped with Impagidinium spp.
Impagidinium  pallidum Ipal Grouped with Impagidinium spp.
Impaginidium spp Ispp Grouped with Impagidinium spp.
Brigantedinium spp Bspp
Echinidinium  karaense Ekar
Islandinium  brevispinosum Ibre
Islandinium  cezare Icez
Islandinium cezare-morphotypel Icezml
Islandinium  minutum Imin
Islandinium  barbatum Ibar
Unidentified Round Brown Spiny Cysts RBSC
Polykrikos sp. Arctic morphotype Parc
Polykrikos  kofoidii Pkof
Polykrikos schwartzii Psch
Protoperidinium americanum Pame
Selenopemphix quanta Squa
Selenopemphix nephroides Snep
Trinovantedinium  applanatum Tapp
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¥ 7% 12%, gymnodinioid 1+ 1% 3% °] &4 %A Gonyaulacoidd] 43t &
& =gy okEoly, Pentapharsodinium dalei << A|93  protoperidinioid £F
gymnodinioid ZF°| £t T ETF THEIYIToIt B FAIAE F=
gonyaulacoid®} protoperidinioid “I35©¢] BE A A A= F4S B Y H(Fig.
7). Gonyaulacoid 1io] HAREA SR $-Hel= HA &l F8 G A= P. dalei,
O. centrocarpum, O. centrocarpum Arctic morphotype, S. elongatus %2 %7}
=3t (Fig. 8). 53] P. dalei® 7%, AAN H&F HHEe el =3 A}
=

AN AA JARZHF A|2E 23 Z 70% o]A]
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a9 5. 1) Alexandrium spp., 2-4) Pentapharsodinium dalei, 5) Spiniferites
elongatus, 6-7)  Nematosphaeropsis  labyrinthus, 8-9) Operculodinium
centrocarpum, 10-11) Operculodinium centrocarpum-Arctic morphotype, 12-14)
Bitectatodinium tepikiense (Scale bar = 10 /m)

_22_



a9 6. 1-2) Islandinium brevispinosum, 3-4) Islandinium cezare, 5-6)
Islandinium cezare morphotype 1, 7-8) Polykrikos schwartzii, 9-11)
Echinidinium karaense, 12-13) Islandinium barbatum, 14) Polykrikos sp. Arctic

morphotype, 15) Brigantedinium spp. (Scale bar = 10 pm)
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