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Fig.l Location and profile diagram of the research area

(a) location of the study area; (b) Sanjiedi profile photographs; (c) regional geological map!'); (d) geomorphic unit!!%
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Fig.2 ASedimentological characteristics of the Sanjiedi profile

(a) bedding and oblique bedding y%.a

(b) highly rounded granite gravel; (c) typical binary structure of floodplain; (d) strongly

weathered granite gravel
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Fig.3 Properties of gravel in Sanjiedi profile

(a) frequency distribution of gravel diameter; (b) lithology; (c) roundness; (d) degree of weathering
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Table 1 Heavy mineral composition (%) of stratigraphic section, Sanjiedi profile

RS BT KBRS RHRERET  BARRET RSN WA BV BEARA Sef HoAly
SID-2 2.52 4.35 1.26 0.71 0 67.02 0.97 6.29 13.08 3.8
SID-3 232 1.69 8.14 0.14 0 68.61 0.33 435 9.9 443
SID-4 2.35 271 1.37 15.41 0.31 70.20 0.39 7.06 1441 1.58

AR = B T S seR F N Si0r (60.21%~69.09%, “F¥IME A 63.43%)
ALO; (20.18%~15.65%, “F¥IME N 18.26%) , Fe:Os (8.84%~2.95%, “F¥IMEN 6.73%) ,
K20 (4.85%~2.52%, “F-HIME N 3.35%) (n=6) . 1 HAh# BT &K MgO. CaO. NaO. MnO.
TiO2+ P20s T EBAL, THMESHN 1.48%. 2.27% 2.19%- 0.06%+ 1.09%. 0.31%. 5
UCC CKFfi Exb7) AHEE, SiO2 KoO F &L UCC, HAhnER B A FREER S &k
T, ALO; BRI ESE, MgO. CaO. Na;O. MnO. P,Os EHLH A FIFLE K54, FerOss

TiO: HEE4HE (K 4a) .
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(a) constant element allocation pattern diagram; (b) trace element distribution pattern; (c) rare earth element distribution pattern
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(a) CIA-WIP; (b)Zr/STh/Sc binary diagram
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(a) Hf-La/Th; (b) Y/Ni-Ct/V; (c) La/Sc-Co/Th; (d) source rock discriminant function
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(a) Ni/C&VACr discrimination diagram; (b) paleoclimate discrimination map
B8 2 [ 10 2 RS HOCETAD 7T LA o b R A 3 SRV P8 30 17 S B S A S AR 7). o
CIA=50~65 Fn U5 TH4#; CIA=65~85 Fon URIRIEIRIE; CIA=85~100 K7 U fK 2 H iR
(55591, = Hh HI VUK CIA {HAE 60~69 [KIVEH P, FIOME A 63, b+ TSR
454 Si02-(ALOs+K0+NaO) Bl fif, B rh Ui T 2 X3, i =il i+ 214
RIUTRREAEE (18 9b) o Sr/Cu FIAE N SR I R HRFR . St/Cu HLEA T 1.3~5.0 487K
BB ASA%, AR T 5.0 R TR oo, = iRy Sr/Cu LB AT 10.73~17.55,
R HT M SR A
LR VTR S RAE AN 0 20 MR AL S HEM , =0 350 T B T S A A0 2% A 1 1 b T AR

o

P

45 MWEER



Mo T3 e — S M T RAE VIR A 1E F R g MR, o F T AU X e A0 K Ay i
RS, ZHE RO LT RS TR A S 2 (R 2) PIXTEHER, TR
TR GG G 2 0, HHGE TR %. ARMEEE ST RITRE ME TR
La-Th-Sc. Th-Sc-Zr/10 ] LU Rl Bl 4 sh Kl % . s REfA% . K sIk. K
il 2y 8 A 325 S 65661 = bt ) TH A ot 7E PRI T 9 PR PE A B KR A ¢ X 4k, 7 77 =it
HITH i SRR T Ka% (8100 .

FR2 AEXRMBEEE R TH REE HHE
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Abstract: [Objective] The sand and gravel in the Sanjie area of Juren Town, Bin County, Heilongjiang Province,
was once considered as the lower limit of the Quaternary Luojiawopeng Formation in the Harbin area, but research
on its stratigraphic properties and sedimentary environment has been relatively poor to date. This has greatly
limited the in-depth understanding of the regional surface processes recorded in this stratum. [Methods] To
discuss and compare the sedimentary environment and stratigraphic division, this study adopted a range of
research methods. Sedimentology, mineralogy, elemental geochemistry and detrital zircon U-Pb chronology were

used to investigate the chemical weathering characteristics, source rock properties, sedimentary environment and
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structural background of the source area in this section to determine the effects of chemical weathering,
sedimentary cycles and material sources, and to explore the structural background and indicators of stratigraphic
delineation and regional magmatic tectonic events. [Results] It was found that the sediment in the three sections is
mainly composed of brownish-yellow sand and gravel mixed with muddy interlayers, with local oblique bedding.
The weathering degree of the sand and gravel is low, the sorting is moderate, the roundness is good, and there is no
obvious directional arrangement. The gravel rock is mainly granite (46.31%) and quartzite (28.19%), with some
syenite (0.2%), tuff (0.01%) and schist (0.01%). The heavy minerals are mainly spinel (65.18%) and epidote
(11.87%), with minor quantities of zircon (2.28%), apatite (5.60%), ilmenite (2.77%), hematite (3.41%) and
magnetite (5.15%); white titanium (0.54%) and pyrrhotite (0.1%) account for less than 1%, and other heavy
minerals account for 3.11%. Elemental geochemical analysis revealed that the fine-grained components in the
sediments have experienced weak to moderate chemical weathering, and most have undergone initial weathering
cycles. Gravel lithology and geochemical composition indicate that the parent rock of the sediments was mainly
medium- to acidic magma. The geochemistry of the migration and enrichment of elements in the sediments,
paleoclimate discrimination diagrams and sedimentary facies definition indicate that the regional environment of
the sediments was a meandering river that transported the sediments<over\short distances in an arid oxidative
environment. The distribution range of detrital zircon U-Pb ages is reldtiyely narrow (134.2-220.3 Ma, peaking at
about 168 Ma). Comparison of the zircon ages of the surrounding potential source areas together with their
geomorphological location suggests the detrital contribution of the Zhangguangcai Ridge and indicates the
collision and assembly of the Jiamusi and Songnen Blocks, as well as the continuous subduction of the eastern
oceanic plate. Significant differences were found between, the three sections in terms of their sedimentological
characteristics, genetic types and geomorphological featires when compared with the standard strata of the
Luojiawopeng Formation. It is speculated that formation of the three sections was roughly contemporaneous with
the formation time of the Baitushan Formation in western Harbin. [Conclusions] This study is of great
significance for the reconstruction,of geological events such as Quaternary stratigraphic divisions and Upper
Jurassic tectonic geomorphological—climate—water system evolution in the Harbin area.

Key words: Sanjiedi profile; geochemistry; zircon U-Pb dating; provenance; sedimentary environment;

stratigraphic division
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