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Abstract: To deeply reveal the paleoclimate characteristics of the Sifangtai Formation in the Songliao Basin,
infer the controlling factors of climate change, and improve the information implied by climatic evolution, magnetic
susceptibility and chromaticity tests were conducted on the core (140.0-380.5 m) from the ZKQAl-1 in the
Qian’an area. Through Pearson correlation analysis, it was found that magnetic susceptibility and chromaticity data
were weakly correlated with stratigraphic depth. Brightness (L") was negatively correlated with redness (a” ) and
yellowness (b" ), while redness (a” ) was positively correlated with yellowness (b” ), indicating that the data
were minimally affected byagenesis and had reliable paleoclimate significance. Through SPSS cluster analysis,
high-frequency magnetic susceptibility, low-frequency magnetic susceptibility, frequency-dependent magnetic
susceptibility, brightness (L"), redness (a” ), and yellowness (b* ) were filtered once, and four filtered mean
values were obtained for each dataset. The filtered values were classified into four climatic types (cold-dry, relatively
cold-dry, relatively warm-wet, and warm-wet) based on paleoclimate proxy indicators. To avoid errors caused by
semi-quantitative analysis of climatic types using magnetic susceptibility and chromaticity data, the six datasets
representing climatic types were assigned numerical values ( cold-dry; 0.5, relatively cold-dry: 1.5, relatively
warm-wet: 2.5, warm-wet; 3.5), averages were calculated based on depth summation, and comprehensive temporal-
scale analysis was performed in combination with lithological and well-log data. The results showed that the magnetic
susceptibility and chromaticity data of the Sifangtai Formation core from the Well ZKQA1-1 indicated a relatively
cold-dry climate during the mid-Campanian (76.08-75.65 Ma), and the paleotemperature decrease in this stage
was associated with the migration of the Intertropical Convergence Zone (ITCZ). A relatively warm-wet to warm-
wet climate was identified during the mid-late Campanian (75.65-74.32 Ma), with an extreme paleotemperature
peak observed at 75.55 Ma, while the slight paleotemperature decline from 75.55 to 74.32 Ma was linked to the
Campanian—Maastrichtian Boundary Event (CMBE). During the late Campanian (74.32-73.19 Ma), a cold-dry
to relatively cold-dry climate was recorded, with an extreme paleotemperature minimum at 74. 13 Ma, followed by a
relatively warm-wet climate from 73. 19 to 72. 86 Ma, and the paleotemperature rise from 74. 13 to 72. 86 Ma might
be related to intermittent volcanic activity prior to the late Campanian Deccan Traps eruption event. Overall, the
paleoclimate of the Sifangtai Formation was demonstrated to correspond well with global climate trends, representing
a relatively warm and dry climatic type.
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Fig. 1 Geological overview of Qian’an area in Songliao Basin
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THIBGUE, o T A Bl 2 i
TR A R B HORE B AR, T 14.38% ~41.73%
v, Wil SR SRR, 74.32 ~73. 19 Ma
B REAL R KZ AN T (65.92 ~72.14) x10°°
m ke, EWRALRKEA T (46.41 ~64.4) x
107 m/kg, PIEAL T HIXT R (E, ORI R K
ZNT 14.38% ~24.66% , A THIXHEM, HFE

FE AR WA, L IR G AR AE 73. 87 ~
73.62 Ma s AL T 3R (H (32.25 ~42.20) x
10 m 7 /kg, HH/REBRIE SR, 500k R A
73.87 ~73.80 Ma 1 73. 68 ~73.60 Ma I} PR AR
18.12 x107° m */kg, FH/RBEMESME, HREELR
16 73.87 ~73. 80 Ma H173. 68 ~73. 60 Ma ¥4 5
4 35.24% , /RIS MR, HLRYBOR KR 2
W SEFAE

74.32 ~72.86 Ma (IRMHEfL R K L0 42.2 x
107 m~/kg, ERALZEANT (18.12 ~33.08) x
10 7% m 7 /kg, PIEBUESBIAL T A X ARAE, AR
ER KL N 35.24% , A FHIXTREME, FLREITE R
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5.2 BEERNESEEREX

OB (0 B R ) 2H ) S e, A2 AL
TR B TR W B2 A, AT R0 2
FEMAR L, SERE LT E Bl R R i B e,
EARFAYS TR A%, BB ST AL 4 35 Jon i s
AN, ARMEARFR BRI A E ), L1 o EEZ AR
W, MR SR B b ARk, E R AL
JE a FIEETE b 1 (A S WLRR IR ) A, IRMA S v’
TAME ) ARSCH VTR LI o (AR b°
B 5525 L ER A OC Rk — 2P B0 UE T (4 5 45
Tl oy A A ) 3 [T 7 i S

76.08 ~75.65 Ma £1J¥ a* {H7F 1. 86 | Fi%5h,
W b HFEAE9. 23 L RIRS, MR, R
LA 72.50 L FVR8h, AEIE, =&
B TR,

75.65 ~74.32 Ma 1% a” {HIE S5 1. 86 ~
7.67, WE b HEES T 9.23 ~15.83, LEL”
AT 49.92 ~72.50, HPsh# MEIEL, T
AU B 8 St , HoAP 40 2™ {HAE 75.45 ~75.32
Ma, 74.87 ~ 74.77 Ma F1 74.70 ~ 74.62 Ma N
1.86, W/NEEIEAA T, ¥ b {H7E 74.70 ~
74.62 Ma A 9.23, W T ARG RS TR,

74.32 ~73.19 Ma Z1J% a" {HFE - 0.87 L FiF
o, Wb EFENS. 00, MMM, 2 LE
FE72.50 LRV, AR EE, BT R T
PR 5t

73.19 ~72.86 Ma £LJ% a" {HA T 1.86 ~7. 67,
B b AT 15.83 ~22.19, BH I AR, 52
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