Seedq A1°HabA| £|F-E 1A B OIS
BSPE17520-015-13

B2047]%] F
=3

712t ") 317 (LPIA)
E| QA ol 7] 7

Ko}
ko3
IS Hsle} 24 gl

) S

Changes in paleoenvironments and their controlling
factors recorded in the Late Paleozoic Ice Age (LPIA)

sedimentary rocks around the Arctic Dasan Station

2018. 12. 31



—
Ife}

0
<

-

Mr

BFThr]4

EJ—L}V"% “
817 3A 9]

2

e,

o

Ny

121 A2 A

=

X

12. 31

2018.

9 %

A

?_

o

Gl
yace)

ol 7}
ﬂ‘ﬂ

Jo @

o N



HuA =%

ARALSY T3 Seedd 418 3}
L |EETREIA FE 37138 WEI(LPIA) HEA A Z15E 18 d
4 A RAEEETT
z %
- Changes in paleoenvironments and their controlling factors recorded
° @1 |in the Late Paleozoic Ice Age (LPIA) sedimentary rocks around the
Arctic Dasan Station
FaHAFH IAAT 2 * A 4 A
TE AT 1 - N2(V), 38 ) M)
Al "l = 2~=l
== g< _IX]X]‘_TL/‘]—-EUOE Z} —or] /l\j_?:]?i'?‘%
a 7 Sk i
A9 A AW (@R | $FA@EEE) | A F EEE}
AUt 5436 I=E 010-2721-4764
S i v B4 2016. 12. 30 - 2018. 10. 29 (2\d)
a o | BFEAF 200,000 A | 167
Hojd 74 y .
H] GER) 200,000 H vl 13, o) 39
A
QOHATATE FH02 AEA 50050l g
T
o A Wstr] SAY Wste S0l £H= ¥F0 0 FFS #9571 Hah, 3 F F A thv]A|
9 uggdst 2AN 2201(dste] &4, AAFA saudE, 20 4. AATEE)E W
sl Zlol WA
o A7AL
- OF Hall HAZIAl FRAR g2 AANtEd YA & A HRS A A
2 Aag 2y
- TRl 59 3712480 985 SR BAT 2Ab5A 71297
- 57| 0A E950) BALENS B AR TAY ATEa UL 2 Yk J|EAR 5A
- 71240 83 WY ool 2 NBS JAE WE 4 WS A AL 7Y
o 2872
- 3o)dd AA TR Bl chblA W B ERu) vaa o) 28
- AR AAA Web] B ATz APdc(detElaA HAe, A7 WetAS 29, 2
Azt SN AAAG(O-TE, Agute 5558 5)2 o A 7 45
g o o | F| IR, PN, AN BUL, SR LR
Il [
(Z+ 578 o]Ah) g of Late Paleozoic Ice Age, Dasan Station, sequence stratigrpahy, isotope, 3D
© geological model




284

ol
=

ATHEY =4

A
II.

N
o

No

N
;oT

B

‘WO

0
ol

N

o
)

dThEe HE R Y

Im.

o}
_50

AT =

V.

mo
o
o ol
oo B
O e AR
L
UG n_M
il ﬂﬂ
H o> 0
zo &
3
-y
<0 = ﬂ/.a
=3
qEF
= 5
ZO
Jln_ -
X ™ "
R W
o m
Cril
g B
Ny
ﬂﬁ ZO
T X K
Zo L
—
A
f_O/Tﬂ_F\ﬂZO
T "
- m
A=
x 2=
~ N
ol N
™ N ek
O O O

Th

Aol 8 delrt 2

=
.

Wbz o

N
i

o
il

~
ZO

!

o

o

ATFAEZAT] EEAY

V.

file)

e I

oo
el

Hr
o
1_.mo

0
B

7)) gk

b

A

H -
=

=9 YEHAE
Fyuet A7 Bakz1A

]

A
vl

=
°©

i

3l o

o] A el th

il

==
T



SUMMARY

Global sea-level change and global tectonics are major extrinsic factors for controlling
depositional style of a basin. Expansion and shrinkage of polar ice-sheets in the polar
region significantly influence global environments by means of changes in sea level. In
order to understand such processes in the Late Paleozoic time, longest ice age in the
geological time and close analogue to the present ice age, sedimentary strata near Dasan
Station, Svalbard were studied through facies analysis, sequence stratigraphy, and
isotopic analysis.

Field works for two seasons resulted in logging of the entire Late Paleozoic
strata around Dasan Station and rock samples for facies analysis and isotope analysis
were acquires. For comparison, rock samples and fossil samples with stratigraphic
information were acquired from Oslo Natural History Museum. Based on the field data
and rock samples, facies analysis was conducted. From the detailed sedimentary logs
and mapping, sequence stratigraphic boundaries were recognized and interpreted in terms
of relative sea-level change. The results indicate that the stratigraphic occurrence of the
facies was controlled by high—frequency, large—amplitude cyclic changes in sea-level,
most likely induced by expansion and shrinkage of polar ice-sheet. Oxygen, carbon, and
sulfur isotopes from the succession provide a basis of further analysis on the global
environmental changes and stratigraphic developments.

The results will be wutilized for comparison studies to the correlatable
successions in the other part of the world. Furthermore, this research will be a
foundation stone of the multi-discipline studies for the glacial deposits of the geological
history.
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Subtidal cycles

Kapp Starostin Formation
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Siliciclastic facies

Reddish mudstone (Mr) Reddish homogeneous mudstone frequently with Flood plain
pedogenic structures

Stratified sandstone (Ss) Horizontal or cross stratified sandstone; tabular or Fluvial channel-fill
trough-cross bedded

Massive sandstone (Sm) Sandstone without distinct sedimentary structures; Coast
commonly calcareous

Stratified conglomerate (Cs) Pebbly conglomerate with planar or trough-cross Fluvial channel-fill
bedding

Carbonate and chert facies

Calcareous shale (CS) Homogeneous; greenish gray; thin inter bed between Offshore
limestone beds

Lime mudstone (LM) Homogeneous; nodular texture in part; gray to black Deep platform or
in color lagoon

Skeletal wackestone (Ws) Bryozoan, green algae, coral, brachiopods floated in Lagoon

muddy matrix

Skeletal pack-grainstone (P-Gs) Bryozoan, green algae, coral, brachiopods stacked with | Shallow platform
certain amounts muddy matrix

Skeletal grainstone (Gs) Skeletal fragments without muddy matrix Shallow platform or
bank
Peloidal grainstone (Gp) Peloidal fragments without muddy matrix Shallow platform or
bank
Breccia (B) Limestone and dolostone breccia with disorganized Dissolution collapse
fabric; buckled structures in part; sedimentary breccia
structures in matrix
Palaeoaplysina boundstone Buildup made by stacking of Palaeoaplysina; muddy Shallow marine
(BOpa) matrix buildup
Phylloidal alge boundstone Buildup made by stacking of phylloidal algea; typical Shallow marine
(BOph) "pockets” of muddy matrix in the curved surface of buildup
the algae
Coral boundstone (BOco) Large buildup made of combination of rugose coral Buildup on the
and chatetids; low relief multithecopora and aulopora initially flooded
corals platform
Dolomudstone (DM) Homogeneous light gray dolomudstone with common Dolomitized
chert nodules and layers; remnant of original limestone

allochems observed in part

Laminated dolomudstone (DMI) | Finely laminated dolomudstone with common fenestrae | Inter- to supratidal

willed with sparry cements microbial laminite
Homogeneous chert (CHh) Unbedded homogeneous chert; bearing chert nodules Deep cold platform
with different color
Bedded chert (CHb) Bedded homogeneous chert; thin to medium bedded Deep cold platform
Microcodium-overprinted facies | Various carbonate facies with microcodium overprint Overprint of
(-M) subaerial exposure
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4319k 591944 A

Analysis  ID1 Date Time \é\;tcoéog ?\/13[():8) ?\}FESISDB)
34475  SYA-06  08/13/2017 012125 8273 334 421
34468  SYA-12  08/12/2017 233132 5702 286  -509
34473 SYA-15  08/13/2017 00:50:01 8568 397  -630
34474 SYA-18  08/13/2017 01:0543 9246 257 448
34477  SYA-19  08/13/2017 01:5249 7945 317  -868
34478 SYA-19  08/13/2017 02:0831 37.22 304  -955
34471 SYA-21  08/13/2017 00:1837 77.40 128  -942
34472 SYA-21  08/13/2017 00:3420 7536 129  -938
34467  SYA-28  08/12/2017 23:1549 8596 207  -550
34476  SYA-38  08/13/2017 01:37:07 8854 391  -376
34480  SYB-02  08/13/2017 02:3955 5756 307  -657
34499 SYB-05  08/13/2017 07:38:10 8208 348  -670
34496 YP710° 08/13/2017 06:51:05 8808 353 659
34498  SYB-11  08/13/2017 072229 7094 409 432
34484 Y81 08/13/2017 034243 7739 370 -1107
34487  SYB-19  08/13/2017 042949 6550 296  -505
34489  SYB-27A 08/13/2017 05:01:12 5237 200  -3.21
34485  SYB-36  08/13/2017 03:5825 95771 497 425
34486  SYB-36  08/13/2017 041408 8957 494  -381
34492 SYB-40  08/13/2017 054817 5067 232 496
34497  SYB-42  08/13/2017 07:0647 6273 447 458
34479 SYB-44  08/13/2017 02:24:13 8840 418  -533
34495  SYB-47  08/13/2017 06:3523 8625 283  -525
34500  SYB-49  08/13/2017 07:5353 6745 268  -542
34501  SYB-49  08/13/2017 08:09:34 7456 275  -567
34483  SYB-51  08/13/2017 032701 7980 373  -878
34490  SYB-56  08/13/2017 05:1655 7420 420  -885
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34502 SYB-62 08/13/2017 082516 7254 444 -11.99
34488 SYB-77 08/13/2017 04:45:31 4738 556 -7.26

34465 SYC-1 08/12/2017 22:44:25 9206  -1.44 -7.38

34463 SYC-25  08/12/2017 22:13:01 707.77 1.83 -6.37
34464 SYC-25  08/12/2017 22:28:44 81.20 212 -6.14
34466 SYC-34  08/12/2017 23:00:08 5947 196 -7.57
34462 SYC-37  08/12/2017 21:57:20 7946 227 -3.36
34459 SYC-41 08/12/2017 21:10:16  770.76 266 -6.25
34460 SYC-49  08/12/2017 21:25:557 9456  2.06 -11.59

34461 SYC-7 08/12/2017 21:41:38 86.07 -0.06 -6.77

2 R e Z o= oA
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Analysis |dentifier 1 Date Time d34S (VCDT)
38989 SYA-6 09/14/18 20:14:09 17.99
38990 SYA-6_dup 09/14/18 20:28:40 17.95
38992 SYA-18 09/14/18 20:57:42 16.70
38995 SYA-19 09/14/18 21:41:16 15.15
38996 SYA-28 09/14/18 21:55:47 15.39
38997 SYA-38 09/14/18 22:10:18 15.06
38988 SYB-2 09/14/18 19:59:38 15.46
38980 SYB-5 09/14/18 18:03:26 15.05
38987 SYB-10 09/14/18 19:45:06 15.74
38983 SYB-11 09/14/18 18:47:00 13.93
38986 SYB-15 09/14/18 19:30:35 14.54
38985 SYB-19 09/14/18 19:16:03 12.78
38984 SYB-27 09/14/18 19:01:32 17.14
38979 SYB-31 09/14/18 17:48:55 35.04
38965 SYB-40 09/14/18 14:25:37 14.39
38973 SYB-42 09/14/18 16:21:47 40.07
38974 SYB-44 09/14/18 16:36:18 40.03
38975 SYB-47 09/14/18 16:50:49 12.88
38976 SYB-51 09/14/18 17:05:20 15.74
38968 SYC-1 09/14/18 15:09:11 14.74
38971 SYC-4 09/14/18 15:52:45 15.67
38972 SYC-25 09/14/18 16:07:16 18.74
38967 SYC-34 09/14/18 14:54:40 18.40
38966 SYC-41 09/14/18 14:40:09 16.12
38977 SYC-49 09/14/18 17:19:52 21.11
38978 SYC-49_dup 09/14/18 17:34:23 21.12
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LE® AAAFEHAA AF FH 29=w 22 A8 HAE B FdL B

S AAFAY. I AIAE F 49 7ASHE Y. 28l 1 A3E Kapitol ©HH 9

FHE) A =A SR THL™E3-29).

X 4 LEZAAANNERS T A TH 2EutE9] gz Ak
Fao] Bast s BAUL B4

Analysis Identifier 1 Date Time d13C (VPDB) (%‘gg)
38714 MSS—1 08/09/2018  16:10:34 0.44 ~6.68
38782 MSS-2 08/10/18 11:40:18 1.01 ~4.79
38783 MSS-3 08/10/18 11:54:24 0.44 ~3.59
38784 MSS—4 08/10/18 12:11:09 0.41 -5.46
38785 MSS-5 08/10/18 12:26:20 0.83 ~3.48
38722 MSS-6 08/09/2018  18:16:20 1.39 ~6.26
38723 MSS-7 08/09/2018  18:31:21 0.72 ~4.65
38724 MSS-8 08/09/2018  18:46:23 ~0.48 -3.76
38725 MSS-9 08/09/2018  19:00:38 0.28 232
38726 MSS-10  08/09/2018  19:15:26 4.41 ~4.33
38729 MSS-10_dup  08/09/2018  20:00:31 4.48 ~3.42
38730 MSS—11 08/09/2018  20:16:33 2.20 —2.42
38731 MSS-12  08/09/2018  20:31:38 281 ~0.20
38732 MSS-13  08/09/2018  20:45:47 3.52 ~0.71
38733 MSS-14  08/09/2018  21:01:24 3.28 -3.82
38734 MSS-15  08/09/2018  21:16:44 3.90 ~3.68
38735 MSS-16  08/09/2018  21:31:47 3.13 —6.45
38736 MSS-17  08/09/2018  21:46:50 2 60 -5.81
38737 MSS-18  08/09/2018  22:01:50 4.13 —6.14
38738 MSS-19  08/09/2018  22:16:52 1.93 ~5.97
38741 MSS-20  08/09/2018  23:01:58 ~0.99 —6.57
38742 MSS-20_dup  08/09/2018  23:16:59 ~0.98 ~6.53
38743 MSS-21 08/09/2018  23:32:01 2.04 -3.63
38744 MSS-22  08/09/2018  23:47:03 1.55 —2.52
38788 MSS-23 08/10/18 13:11:26 4.37 —4.86
38746 MSS—24  08/10/2018  00:17:05 3.84 —4.48
38747 MSS-25  08/10/2018  00:32:06 3.27 ~7.60
38748 MSS-26  08/10/2018  00:47:08 2.65 ~4.29
38749 MSS-27  08/10/2018  01:02:10 3.80 —4.98
38750 MSS-28  08/10/2018  01:17:11 4.30 -10.74
38753 MSS-29  08/10/2018  02:02:16 3.81 —2.63
38754 MSS-30  08/10/2018  02:16:19 4.38 ~4.37
38756 MSS-31 08/10/2018  02:46:14 4.48 ~4.19
38757 MSS-32  08/10/2018  03:01:14 4.75 ~5.26
38786 MSS-33 08/10/18 12:41:22 4.35 -10.20
38759 MSS-34  08/10/2018  03:31:39 4.15 -1.70
38760 MSS-35  08/10/2018  03:47:23 1.90 =317
38761 MSS-36  08/10/2018  04:02:27 3.35 ~5.40
38762 MSS-37  08/10/2018  04:17:30 3.04 -7.15
38765 MSS-38  08/10/2018  05:02:36 4.31 -3.35
38787 MSS-39 08/10/18 12:56:23 4.10 ~4.36
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38767 MSS-40 08/10/2018 05:32:40 4.02 -6.68
38768 MSS-40_dup  08/10/2018 05:47:42 3.99 -6.73
38769 MSS-41 08/10/2018 06:02:43 2.54 =085
38770 MSS-42 08/10/2018 06:17:45 3.93 —4.24
38771 MSS-43 08/10/2018 06:32:47 4.49 =550
38772 MSS-44 08/10/2018 06:47:49 -6.96 -19.82
38773 MSS-45 08/10/2018 07:02:51 -7.61 -21.20
38774 MSS-46 08/10/2018 07:17:52 -10.45 -20.44
38775 MSS-47 08/10/2018 07:32:54 -7.63 -20.19
38776 MSS-48 08/10/2018 07:47:56 -8.91 -20.48
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A6 Z ATNEHFANA FHIL HA AT R

o o= AdAEHe] uAEAE HYAR] Dr. Hans Nakrem}t &-5d7-2H<
oA FH EHtE AHelA AHHI &

o 1980t AAb HbAL SAYEC] F9=E AFHAANA 5 ARE, #HE AR
o 712BEANE AH AH, M AA, 712 HH7F 2 okl

o BRIA F BAAske] BAY, FAUL NNATE A5 H5she] 4

NN BE Hu

o

x5 2EE AAANERS 53 4T AR FRE
Drawer number rs\ﬂmglgr description #
PALPOL-49-08 379 dolomitic packstone 7
(360-381, +260, 267) 375 micritic limestone 2
367 dolomitic; brachiopod shells 3
370 peloidal dolomite 4
373 peloidal dolomite; skeletal 5
372 micritic limestone 6
381 peloidal dolomite; with clasts | 7
360 micritic pedogenic limestone; 8
with siliciclastic conglomerates
362 dark limestone nodule?; with 9
reddish soils
PALPOL-49-09 390 peloidal limestone 10
(382-404) 400 micritic limestone 11
402 fine-grained dolomite 12
394 peloidal 13
skeletal grainstone (fine
388 grained) 14
385 grainy dolomite 15
crystalline dolomite; coarse
4038 crystalline 16
PALPOL-49-10 424 dolo-mudstone 7
(405-425, 305-370) 425 dolo-mudstone; with chert 18
405 dolo-mudstone; clasts 19
407 dolomite; coarse-grained 20
418 dolomite; multithecopora? 21
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420 dark limestone with fusulinids | 22

307 dolo-mudstone 23

370 laminated fenestral dolomite 24
PALPOL-49-11 311 dolomite; sandy? 25
(311-334) 312 dolomite 26

314 dolomite 27

316 dolo-mudstone 28

317 peloidal limestone 29

320 lime mudstone 30

321 grainy dolomite 31

322 grainy dolomite 32

323 grainy dolomite 33

324 dolo-mudstone 34

328 dolo-wackestone 35

327 grainy dolomite 36

326 dolo-grainstone 37

334 dolo-mudstone 38

325 dolo-wackestone 39
PALPOL-49-12 335 dolo-mudstone 40
2-30375:_530445 278284 336 peloidal dolomite 47

337 peloidal dolomite 42

284 dolo-mudstone 43

6. LR AAATERS T3l AT I3 ANE BHRE

No. Taxon Group
JS1 Paramarginiferaclarke{Tschernysvhew,1902) | Productide brachiopod
JS2 Reticulatiasp. Productide brachiopod
JS3 Reticulatiasp. Productide brachiopod
JS3-1 to 3-4 /?ZZ?ZTarg/n/fera clarkei (Tscherrysvhew, Productide brachiopod
1S4 /?graaz/}?arg/h/fera clarkei (Tschernysvhew, Productide brachiopod
1S5 53232/}75@//7/1‘9@ clarkei (Tschernysvhew, Productide brachiopod
JS6 Marginifera?sp. Productide brachiopod
JS7 Marginifera?sp. Productide brachiopod
JS8 Chaoiellalsp. Productide brachiopod
JS9 Linoproductidae indet. gen. & sp. Productide brachiopod
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JS10 Chaoiella?sp. Productide brachiopod
JS11 Chaoiellalsp. Productide brachiopod
JS12 Martinioidea indet. fam. gen. & sp. Spiriferide brachiopod
JS13 Schuchertellasp. Productide brachiopod
JS14 Cancrinella?sp. Productide brachiopod
JS15 Cancrinella?sp. Productide brachiopod
JS16 Juresaniasp. Productide brachiopod
JS17 Juresaniasp. Productide brachiopod
JS18 Martinioidea indet. fam. gen. & sp. Spiriferide brachiopod
JS19 Septacamerakutorgae(Tchernyschew,1902) EPay cnhcigggill lide

JS20 Septacamerakutorgae(Tchernyschew,1902) Epg cnhciggg((ejl lide

JS21 Rock sample

JS22 Marginifera?sp. Productide brachiopod
JS23 Cancrinella?sp. Productide brachiopod
JS24 Chaoiellalsp. Productide brachiopod
JS25 Brachythyrissp. Spiriferide brachiopod

Kolosseum section (M.Skaug)

Sample number | horizons drawer number note

JS1 MS80-190 POL 55-12 Fossil with rock
JS2 MS80-190 POL 55-13 Fossil with rock
JS3 MS80-176 POL 55-11 Fossil with rock
JS3-1 MS80-176 POL 55-11 Fossil with rock
JS3-2 MS80-176 POL 55-11 Fossil with rock
JS3-3 MS80-176 POL 55-11 Fossil with rock
JS3-4 MS80-176 POL 55-11 Fossil with rock
JS4 MS80-185 POL 55-11 Fossil with rock
JS5 MS80-185 POL 55-11 Fossil with rock
JS6 MS80-186 POL 55-18 Fossil with rock
JS7 MS80-186 POL 55-18 Fossil with rock
JS8 MS80-179 POL 55-16 Fossil with rock
JS9 MS80-179 POL 55-16 Fossil with rock
JS10 MS80-197 POL 55-16 Fossil with rock
JS11 MS80-197 POL 55-16 Fossil with rock
Skansen section (M.Skaug)

Sample number | horizons drawer number note

JS12 T5 18.7-19.2 POL 38-07 Fossil with rock
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JS12-1 T5 18.7-19.2 POL 38-07 Fossil with rock
JS12-2 T5 18.7-19.2 POL 38-07 Fossil with rock
JS13 T5 17.5-18.7 POL 38-07 Fossil with rock
JS13-1 T5 17.5-18.7 POL 38-07 Fossil with rock
JS13-2 T5 17.5-18.7 POL 38-07 Fossil with rock
JS13-3 T5 17.5-18.7 POL 38-07 Fossil with rock
JS14 T5 11.0-11.7 POL 38-07 Fossil with rock
JS14-1 T5 11.0-11.7 POL 38-07 Fossil with rock
JS15 T5 -0.9-0.0 POL 38-07 Fossil with rock
JS15-1 T5 -0.9-0.0 POL 38-07 Fossil with rock
JS16 TG2 117 POL 50-14 Fossil with rock
JS16-1 TG2 117 POL 50-14 Fossil with rock
JS17 TG2 115 POL 50-14 Fossil with rock
JS17-1 TG2 115 POL 50-14 Fossil with rock
JS17-2 TG2 115 POL 50-14 Fossil with rock
JS17-3 TG2 115 POL 50-14 Fossil with rock
JS17-4 TG2 115 POL 50-14 Fossil with rock
JS18 TG2 113-115 POL 50-14 Fossil with rock
JS18-1 TG2 113-115 POL 50-14 Fossil with rock
JS18-2 TG2 113-115 POL 50-14 Fossil with rock
JS19 TG2 66-68 POL 50-14 Fossil with rock
JS19-1 TG2 66-68 POL 50-14 Fossil with rock
JS19-2 TG2 66-68 POL 50-14 Fossil with rock
JS20 T1 4.8-5.5 POL 50-14 Fossil with rock
JS20-1 T1 4.8-55 POL 50-14 Fossil with rock
JS20-2 T1 4.8-5.5 POL 50-14 Fossil with rock
JS21 TG2 32.7 POL 50-13 rock sample
JS22 TG2 30.3-32.9 POL 50-13 Fossil with rock
JS23 TG2 14.5-15.0 POL 50-13 Fossil with rock
JS23-1 TG2 14.5-15.0 POL 50-13 Fossil with rock
rock sami/e (do
JS23-2 TG2 14.5-15.0 POL 50-13 not use shells in this
sample)

Trollfuglfjella

section (M.Skaug)

Sample number | horizons drawer number note
forcalibration,Museu
JS24 MS80-132 POL 38-08 mnumberA38430
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JS25

MS80-132

POL 38-08

for calibration

JS25-1

MS80-132

POL 38-08

for calibration
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