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Fig. 1 Modern surface circulation system (arrows) and location of Site SO202-27-6 (dot) from Gulf of Alaska,

subarctic Pacific(Modern surface circulation system is redrawn after references[1,17])
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Fig. 2

Depth-age model of Site SO202-27-6 from Gulf of Alaska, subarctic Pacific (according to Maier et al. , unpublished data)
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Table 1 Main radiolarian species and their percentages in

Site SO202-27-6 from Gulf of Alaska, subarctic Pacific

IIRRE ITYNIER ME - CFHIE
Cycladophora davisiana 28.62 45 16. 38
Siphocampe arachnea 15. 67 89 88
Acanthodesmia micropora 12. 50 42 91
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Phorticium pylonium
Stylodictya validispina
Botryocampe inflata
Stylochlamidium venustrum
Ceratospyris borealis
Pseudodictyophimus gracilipes
Spongotrochus glacialis
Actinomma sp.

Spongurus? sp.

Stylatractus sp.

Stylatractus pyri formis
Lophospyris sp.

Spirema haliomma
Dictyophimus hirundo /crasise
Pseudodictyophimus plathycephalus
Streblacantha circumtexta
Larcospira minor (Jorgensen)
Spongodiscidae (juvenile)
Lithocampe sp.

Actinomma boreale /le ptoderma
Lithocampe plathycephala
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Plectacantha spp. 27 0. 00 06
Actinomma delicatulum 86 0. 00 95
Cornutella profunda 81 0. 00 84
Antarctissa 7 sp. 30 0. 00 76
Plectacantha aikiskos 74 0. 00 72
Lithelius minor 55 0. 00 69
Larcopyle butschlii 63 0. 00 68
Pseudodictyophimus spp. 83 0. 00 66
Peridium sp. 91 0. 00 61
Phorticium sp. 59 0. 00 60
Cyrtopera languncula 41 0. 00 55
Peripyramis circumtexta 17 0. 00 39
Phormacantha hystrix 13 0. 00 39
Plectacantha group 41 0. 00 35
Larcospira sp. 05 0. 00 33
Hexaspyris sp. 41 0. 00 32
Botryostrobus aquilonaris 61 0. 00 26
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Table 2 Varimax factor score matrix based on the Q-mode factor analysis of radiolarians in Site SO202-27-6

from Gulf of Alaska, subarctic Pacific

JaFh ¥ 1 AT 2 HF 3 ¥ 4
Cycladophora davisiana 0. 956 —0.114 —0.162 —0. 022
Siphocampe arachnea —0. 031 0. 67 —0.498 —0. 404
Acanthodesmia micropora 0. 165 0. 452 0. 526 —0.041
Phorticium pylonium 0. 015 0. 26 —0.053 0. 068
Stylodictya validispina 0. 096 0. 136 0.116 0.314
Botryocampe in flata 0. 091 0.19 0. 152 —0. 117
Stylochlamidium venustrum —0.027 0. 054 —0.502 0. 494
Ceratospyris borealis —0.027 0. 203 0. 049 0. 497
Pseudodictyophimus gracilipes 0. 071 0.071 —0. 117 0.103
Spongotrochus glacialis 0. 05 0.078 —0.063 0. 108
Actinomma sp. 0. 066 0.073 0. 024 —0. 005
Spongurus? sp. 0. 04 0. 09 0. 04 0. 09
Stylatractus sp. 0. 002 0. 106 0. 034 0. 319
Stylatractus pyri formis 0.017 0. 094 0. 005 0.135
Lophospyris sp. 0.033 0.132 0. 188 0. 009
Spirema haliomma 0. 058 0. 069 0. 061 —0. 034
Dictyophimus hirundo /crasise 0. 092 —0.014 —0.025 0. 042
Pseudodictyophimus plathycephalus 0. 039 0. 081 0. 067 0. 031
Streblacantha circumtexta —0. 005 0. 099 0.012 0.163
Larcospira minor (Jorgensen) 0. 001 0. 117 0.093 0. 101
Spongodiscidae (juvenile) —0. 004 0. 141 0. 131 0.016
Lithocampe sp. 0. 011 0. 071 —0. 038 —0.025
Actinomma boreale /le ptoderma 0.022 0. 064 0. 041 0. 091
Lithocampe plathycephala 0. 024 0. 067 0. 059 0. 047
Plectacantha spp. 0. 022 0.038 —0.037 —0. 005
Actinomma delicatulum 0. 045 0. 036 0. 097 0. 037
Cornutella profunda 0.017 0. 054 0. 041 —0. 011
Antarctissa? sp. —0. 049 0. 082 —0. 141 —0. 022
Plectacantha aikiskos —0.01 0. 057 —0.015 0.03
Lithelius minor —0.003 0. 069 0.073 0. 062
Larcopyle butschlii —0.01 0. 024 —0.12 0. 034
Pseudodictyophimus spp. 0.012 0. 051 0. 057 —0.013
Peridium sp. —0. 005 0. 052 —0. 001 0. 002
Phorticium sp. 0.014 0.014 —0. 01 0. 067
Cyrtopera languncula 0.023 0.02 0.022 —0.027
Peripyramis circumtexta 0. 016 0. 004 —0. 024 —0.031
Phormacantha hystrix 0.016 0.013 0.017 —0.003
Plectacantha group —0.011 0. 04 —0.003 —0. 008
Larcospira sp. 0. 002 0. 017 —0.016 0. 005
Hexaspyris sp. —0.015 0.038 —0.015 0. 002

Botryostrobus aquilonaris —0. 047 0.075 0. 024 0. 105
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Fig. 3 Distribution pattern of radiolarian assemblage loadings based on Q-mode
factor analysis in Site SO202-27-6 from Gulf of Alaska, subarctic Pacific
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PALEOCEANOGRAPHIC CHANGES SINCE 50 kaBP
INFERRED FROM RADIOLARIAN ASSEMBLAGES IN
GULF OF ALASKA, SUBARCTIC PACIFIC

ZHANG Haifeng'?, WANG Rujian?, XIAO Wenshen?, L.I Wenbao®*

(1. Laboratory of Marine Ecosystem and Biogeochemistry, SOA, Hangzhou 310012;
2. State Key Laboratory of Marine Geology. Tongji University, Shanghai 200092;
3. IMAR Key Laboratory of Water Resources Protecting and Utilization. Inner Mongolia Agricultural University, Hohhot 010018)

Abstract: The paleoceanographic record of radiolarian assemblage for the past 50 ka is investigated using a
box core (SO202-27-6) obtained from the Gulf of Alaska, subarctic Pacific during the R/V Sonne cruise
S0O202-INOPEX. Ten AMS"C data are used for establishing the stratigraphic age model. The study sug-
gests that: (1) Cycladophora davisiana is the most dominant radiolarian specie in the Gulf of Alaska dur-
ing the past 50 ka, followed by Siphocampe arachnea and Acanthodesmia micropora. (2) The Q-mode
factor analysis obtains 4 maximum variance factors, which represent different radiolarian assemblages. A-
mong them, C. davisiana can be used as a proxy for intermediate water of the Gulf of Alaska, which was
sensitive to the rapid climate change of glacial-interglacial cycle, and the variable pattern reveals that the e-
volution of intermediate water was controlled by the formation and transportation of NPIW from subarctic
Pacific. (3) Based on the indicative radiolarian species for environmental changes, such as Ceratospyris bo-
realis, Actinomma boreale/leptodermum and Rhizoplegma boreal , we argue that the upper ocean condi-
tions in the Gulf of Alaska underwent periodic changes during the past 50 ka. Before LGM, relatively sta-
ble surface productivity, sea-ice expansion and retreat, and melt-water pulse (MWP) responded clearly to
the interstadial (GI) to stadial (GS) cycles. During LGM, under the conditions of complex ice sheet
effects, atmospheric circulation and oceanic currents, there were rarely WMP, continuous sea-ice extension
and limited productivity in the Gulf of Alaska. Since LGM, rapid increase and decrease in surface produc-
tivity was caused by rich-nutrient water from MWP and by rapid cooling event, respectively.

Key words: radiolarian assemblage; intermediate water evolution; upper ocean conditions; past 50 kaBP;

Gulf of Alaska



