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Paleomagnetic study on Cretaceous and Paleogene rocks from eastern Heilongjiang,

NE China and its tectonic implications
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Abstract Intracontinental block rotation is the result of interaction between crustal tectonic
environment and tectonic activity in the lithospheric mantle. Previous studies show that block
rotation patterns in the Eastern North China and the Far Eastern Russian areas are remarkably
different on the two sides of the Mudanjiang Fault since the late Mesozoic. Further work about
the block rotation on both sides of the Mudanjiang Fault is significantly important for the
mechanism of the differential block rotations in the eastern areas of Eurasia. Paleomagnetic
studies on the Cretaceous and Paleogene rocks from 51 sampling sites in the Eastern Heilongjiang

Province confirm that the Muling, Jixi, Qitaihe and Huanan areas in the east of the Mudanjiang
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South China blocks and Eurasia since the Late Cretaceous.
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Fault are subjected to counterclockwise rotation of about 30°~40° relative to stable North and

The differential rotation of the
==

Eastern North China and the Far Eastern Russian areas is probably due to the re-activation of the
Mudanjiang Fault and the subduction of the Pacific Plate since the Cretaceous.
Keywords Jiamusi Block, Cretaceous, Differential rotation, Paleomagnetism, Mudanjiang Fault
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Fig.1 (a) Schematic map showing tectonic framework and distribution of Cretaceous paleomagnetic declinations

in Eastern China and Far East Russia; (b) Simplified geologic map of the eastern Heilongjiang province

showing distribution of paleomagnetic sampling sites
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Fig. 2 Behaviors of acquisition of isothermal remanent magnetization (IRM) (a,d), hysteresis loop (b,e),

J-T (c,) and & T (g.h) curves for pilot samples from the eastern areas of Heilongjiang province
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Fig. 3

Orthogonal vector plots of progressive thermal demagnetization for representative specimens in-situ.

Solid and open circles indicate vector endpoints projected onto the horizontal and vertical planes, respectively
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Fig. 4 Equal-area projections of directions of characteristic remanences isolated from Cretaceous and

Paleogene rocks from the eastern areas of Heilongjiang before (left) and after (right) tilt-correction;

triangles represent the direction of the present geomagnetic field
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Table 1 Summary of paleomagnetic sampling details and site-mean characteristic remanences
for Cretaceous-Paleogene rocks from the East of Heilongjiang Province
AL B[ () / .
K b=t Z A fat J n/N D, (") I.(9 D, (") ING; ke /(D)
BRECN) 4 CE) fiifh ¢
ME1 44.303 129.169 ZRA Ezn 0/0 7/10 215.8 —64.9 215.8 —64.9 356. 6 3.2
ME2 44,304 129.169 ZE Ean 0/0 8/10 222.5 —63.7 222.5 —63.7 850. 1 1.9
ME3 44,303 129. 168 ZE Eon 0/0 7/10 209.9 —63.0 209.9 —63.0 633. 1 2.4
ME4 44,300 129. 239 ZRA Ezy, 110/38 8/10 157.3 —47.5 211.0 —59.5 392.1 2.8
ME5 44.300 129. 239 ZRAE Eon 110/38 8/10 156.3 —49.3 213.3 —61.0 1061.5 1.7
5 ME6 44,300 129. 239 ZiE Eon 110/38 8/9 163.0 —45.2 210.0 —55.0 580.5 2.3
% ME7 44,287 129. 081 LR Eqzn 110/20 9/10 1.8 55.8 32.5 56.9 392.8 2.6
i
X MES 44. 287 129. 081 ZRAE Eon 110/20 9/11 357.3 54.9 27.7 57.6 194.5 3.7
ME9 44,287 129. 081 A Ean 110/20 9/10 3.4 58.1 36.3 58.1 601.5 2.1
ME10 44. 287 129. 080 ZRA Eqzn 110/20 10/11 1.2 58.8 35.5 59.4 1926.2 1.1
R AT (10/10) 0.9 58. 1 33.3 60.0 08T
BT : oo : : 451.0 2.3
McElhiny #4#361%%7 . N=10, «,/x;=14. 16>F(18,18) =2. 22, FKMH1E 95% B 5 X 7] il 1 7 48 4K 50 5
McFadden f 40K 40 N=10, HIRAFRT &=4. 711 JZ AR T & =1. 527,95 X0l FHE 6= 3. 685, # 4K 4 45 R K 1E 5
B ) N =6, Ry =6.0. No=d. Ry=4.0. ry=2"<r.=4.5°, RWIE T A B KL,
MLK11 44.602 130. 353 ZRAE Kik 200/40 10/11 351.9 29.1 324.0 60. 2 1190.0 1.4
MLK12 44.603 130. 353 Zi s Kik 200/40 8/9 359.1 29.9 334.1 64.5 237.6 3.6
MILK13 44,603 130. 353 ZRA Kk 200/40 9/10 7.0 31.8 347.1 69. 4 364. 3 2.7
MLK14 44,604 130.353  Zii¥a K 200/40 8/10 349.9 44.6 293.3 69.0 47.7 8.1
MLK15 44,594 130. 341 BEIK A Kik 195/13 9/10 347.2 62.7 327.4 73.2 818.2 1.8
2
ﬁ * MLK16  44.607 130.359  &iEAE K 213/33 9/10 314.6 68.9 251.2 55.3 1177.5 1.5
Z3
o x MLK17 44,607 130.359  ZiliFa  Ki 212/40 10/11 325.5 66.5 250.0 53.6 1618.9 1.2
X ;
MLK18 44.615 130.413  Zii¥aE K 200/34 8/10 16.3 45. 8 5.7 79.5 134.1 4.8
MILK19 44,615 130.412  ZiBAE K 200/34 10/11 12.8 32.1 5.1 65.6 51.4 6.8
K5 OE 1y (7/9) 1.4 39. 8 334.9 70. 3 2.4 L3
JER S /¢ . 334, ¢ R 552 50
McElhiny #4503 . N=7, k/ke=1. 98<<F(12,12)=2.69, 7E 95% & 15 X[ T & X ;
McFadden f K404 N=7, WHLARBRT & =3. 439, JZH AR T & = 2. 447,950 K 6= 3. 086 , 18 A 4 45 2R IE.
JK20 45. 265 130. 940 [E= Kin 359/16 4/9 289.9 82.0 336.9 69.8 24.8 18.8
JK21 45. 265 130. 940 A Kin 359/16 8/11 275.3 74.2 316. 4 66. 4 152. 4 4.5
JK22 45. 265 130. 940 [2E= Kin 9/15 8/11 286. 4 79.4 335.7 70. 6 65.4 6.9
JK23 45. 265 130. 940 [E= Kin 9/15 7/10 265.0 83.6 343.9 75.2 165. 8 4.7
JK24 45.277 130. 810 wE Kin 209/18 5/11 22.3 64.3 7.9 81.9 46.8 11.3
5 JK25 45,277 130. 809 [ Kin 209/18 7/10 357.8 61.4 324.5 74.1 26.3 12.0
[i]
1 JK26 45. 276 130. 810 [F= Kin 211/19 8/11 1.7 64.0 318.8 77.0 183.4 4.1
X JK27 45.298 130. 855 s Kin 130/20 8/10 326.5 62.6 359.7 80.1 39.7 8.9
JK28 45. 281 130. 809 wH Kin 286/20 8/10 6.6 67.8 330.9 58.1 43.4 8.5
JK29 45. 281 130. 809 [F= Kin 286/20 9/10 31.0 69.9 340. 4 65.9 60.0 6.7
30. 1 9.
R (10/10)  347.2  74.8  334.3  72.3 oo s
I, O

McElhiny #4353 . N=10, «./k,=3. 12>F(18,18)=2. 22, 7E 95% B 15 X 1A #3765
McFadden #4655 150 . N=10, HiBHA bR T & =8. 846, Z AL AR F & =6. 270,99 X I AAH £=5. 120, K 44 K 56 25 T ASHfg 522 .
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gx1
R AT aH#E B Mm(?/ n/N D, (" I,(® D.(") 1.9 kg /(D
HECN) ZFECE i £ ()
QK30 45.880  130.884  HEKH  Ks  343/10 7/9 339.5 71.6 340. 7 61.6 434.0 2.9
QK31 45.880  130.884  HEKHE  Ku o 246/22 9/10 3.4 64.1 314.8 65. 4 160.8 2.4
QK32 45.936  130.795  WKAE K, o 351/32 9/10 287.5 84. 6 342.5 55.3 734.5 1.9
QK33 45.936  130.795  HEEKHE  Ki o 349/31 10/11 272.6 82.6 335.9 56.6 320.9 2.7
QK34 45.936  130.795  HEKE  Ks o 349/31 8/10 294. 1 81.0 336.7 53.2 106.1 5.4
QK35 45.695  130.872 s Ky, 197/31 5/10 330. 8 68.9 241.2 68. 1 78.3 8.7
QK36 45.695  130.872 b Ky, 197/31 7/10 349. 1 68.1 238.8 74. 8 189.1 4.4
QK37 45.694  130.872 W Ky, 172/14 8/9 326.0 69.9 287.7 80. 4 45.5 8.3
i QK38 45.694  130.872 b Ki,  170/21 8/10 328.6 82.7 180. 7 75.6 69.3 6.7
;‘7 QK39 45.694  130.872 W Ky, 161/22 9/11 350. 6 80. 2 153. 4 77.6 32.3 9.2
E QK40 45.977  130.732 W Ky 312/10 6/8 357.5 64.9 345.9 57.2 28.3  12.8
M x QK41 45.977  130.733 W Ky, 318/14 6/8 77.7 74.8 22.6 75.5 2.9  47.5
Ko QK42  45.977  130.733 e Kin  305/10 6/10 8.5 21.7 5.3 17.0 5.9 30.1
HK43 46.480  130.308  EEKAE K 346/9 5/10 341.7 68.5 343.0 59.5 35,1 13.1
HK44 46.481  130.308  EEKHE  Ku 64/14 8/11 12.4 58.4 25.9 48. 4 34.9 9.5
HK45 46.554  130.353  EKAHE Ky 52/24 9/10 3.8 71.2 29.5 51.0 392.8 2.6
HK46 46.554  130.353  EEKE K, 48/23 10/11 10. 1 72.3 30.5 51.6 911.5 1.6
59. 1 5.0
RO (15/17)  346.9 73.9 346. 1 71.2
11.9  11.6
McElhiny #4558 033) . N=15, kg/is=4. 97>F(28,28)=1. 88, £ 95 % B-{ [X [F] K8 4 4 U 25 5 171 5
McFadden ¥ 45 #3001 . N=15, WH A 4R T &=1.501, R AR F &=14.169,95 %I A 6=4. 510, F4 446 1 45 51y £
BK47 45.919  127.389 = Ko 224/25 8/9 18.0 39.1 1.1 60.0 251.3 3.5
BK48 45.919  127.389 ey Kon  225/24 8/12 195.7  —53.8 161.2 —71.2  98.8 5.6
BK49 45.919  127.389 e Ko 218/28 8/9 18.9 45.6 355.3 70.3 65. 4 6.9
BK50 45.919  127.389 T E Ko, 218/28 8/10 190.4  —59.5  126.2  —76.4 32.9 9.8
%  BK51 45.919  127.389 s Ky 213/33 7/8 21.9 37.6 7.5 69.3 135.7 5.2
& 68.3 9.3
i K AT (5/5) 17.6 47.2  350.8  70.5
X 73.4 9.0
47.5 3.4
FESOEYY (38/48)  17.4 45.6 351.3 69. 2
48.6 3.4

Watson and Enkin #4546 56 : ChRRM (14 $5c K 4 Hh R BE 76 PR B SF & 68+ 39 Wl 375 5
McElhiny #4305 . N=5, k/ke=1. 02<<F(8,8)=3. 44, £ 95% E(5 X 0] L& X ;
McFadden #8446 5511 . N=5, i AR T € =0. 628, 2T AL AR T & =0. 617,95 %11 F{H 6=2. 609, K 1 45 A 72 .

TE e/ N o ZIMGETTH iR SRR S 0R 1% 6 R it BB G 5 9  2 NG T R i 80/ R BB B9 R s 80 5 Dy L 2 HIAR TR S LA B R #) 9F)
AR A0 AT 5 De s Lo 2 53 BRI W AR AR R TG A 0 FBTA sic: Fisher GEiTRERE S M a0+ 95 V0B M5 AR UMY, = 70 B 0 1 RABE AL

334.9°, 1,=70.3°, k=58. 2, as; =8 (|& 4b). N
1,75 ChRM i#i 5+ T McFadden #8454 560 , H &
AR TF 3R WY HG 5 R AR v R B AE POIR e 2. (108
£ I 3RAS  [FIRETE R AL 53 I Ry A . 2 T
AR T ChRM X R AR A & R - 71, 1°N, 82. 4°E, K/ Ass
=22.1/13.1°.

4.3 BEMREAEHBRADHE(K,)

X VG Hby DX WL A 3 2D R (JK20-
29) & R G PGR GG L ARIR R 4 B AE 300 CLLTR 43
B E] 72 Yenl gy g i iR AR 8 ChRM A i o
ChRM j# % H B AE 350°C L b, BH $% 5 2 4 A6 78
570 C AL (E3d). R4 4 K Z 50k & 1) ChRM
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CINGES % g [Rr G I R S TR 2R b =1
T B ik s A K TR I R AR R 3k BB A R
JH A R (B i 3 A7 53 . AT it 30 0 4 = 7 b R
ABBR R T AR R B I R TR T AR AR R (ke k=
32.2/19) I m (D, =2°,1,=58" a5 = 3. 9°) 5
AR H R 37 7 0] (D/1=352°/61°) #5230t , 3% BH L [F] #F
3 AL 37 14 #G 4k 4> B . ChRM 44 77 [1] 2% Fisher
geit o B )5 BB TS B F 205 19 43 B s D, =
347.2°,1,=74.8°,k=30. Loaes = 9. 0°Fl D, =334. 3°,
1,=72.3° k=94.0, ass =5. 0° (& 4c). [FFE, &k
ChRM i i TR 4/ 567 (3% D). 2B Fr T Y
ChRM X Jif i ¥ 7 2 69. 8°N, 90. 4°E, K/Ay; =
37.6/8.0°.

4.4 tEAARMEHMRKESEHBRADMA (K, )

e B A AR A (K., )

3 1] 1R T b DX 1 B bR A B KA R
(QK30-34, HK43-46) Fl L & o] H X 1 < 46 A7
WL S RE S (QK35-42) () & 4 $B #E R . 78
250 C LATF 43 15 13 B AR R 7 94 43 5 5 & i ChRM i
H O BLAE 300 C L b, B4R BE 43 4 75 550 ~600C
Z AN EE (& 3 Ces ). AR 78 % 73 1 75 7R B E J5
FE TP AR MR A T B (ko /i = 10. 3/13. 8) , iy B AL b
TR0 (D/T1=0.1°/61% a0, = 7. 3°) 5 BALHE
Wi 75 1 (D/1=2351°/62") WA 35 22 0] » Ui B IZ 4%
2[R RE A A W R A SR S QK41 A QK42 11
il ChRM A B RO AR K s & 5. HAR SR AL
ChRM £ Fisher 4t 117 ¥ )5 , Hb 38 F1 )2 160 A2 45 F /9
SER I A M D, = 346.9°, 1, =73. 9%,k =59. 1,
aos =5°F1 D, =346.1°, I.=71.2°, k=11.9, ay =
11.6°CHE 4d). W5 1, & ChRM 88 4% 6 1) 45 51
Yy 4y B, B A AR AR 1 3 B HL 05 K 4 R AE
RIS 2 (9. 04, 8) Vo I 3k 5 . F B iZ 41 7 1R 7T ik
R RE AR AR AT 1Y) G Ak A3 . Ay M PR AR AR R
(S 353 7 1] XF B AR 7 B R . 72, 7°N, 107, 2°E,
K/Ay=20.9/8.6°.

PR 2 ik, v [ AR 38— AL T R T AR B
A i A T S A5 231 W 10 6 30 - Al B 114 il
FE AR oA 6 A5 op [ AR BB AL F SE-NW i) £ e Al
NE-SW [m] it J& FREE T o 3 B 132 I 9 R RS 114 5 9
15 21y 4 b T2 BRI 8 J7 Dy 24 b A 8 4 114 33 o R0 A2 AT
TEW B T R RASE (1 396 e 7 0 DX I A8 i
HEH RO X R A T LM iz 8, 5l T IX
VAT Y2 ) S B AR T R A 1 P U R TR
o 36 45 SR 2 W] b A H Ak A3 R AR ORI RS B

(7] B B 1 R G 1 2 s SO
e 1 2R AR A5 I W A 41 47
4.5 EEMXBEAZEHENAEK,,)

T2 E b X S T S 4 A R A R G GR
Wh e 39 B AR Al g3 B M AR € Y ChRML & it
ChRM i % H B AE 300 C LA BH 4% 9 % 3= 524 A
16 650~670°C Z [a] (& 3g,h) > JIAE & Y ChRM
15 580 C 26 A5 fifk BHL 5 8 73 4 i 1) o Tk AR 4 6 A8 5t o
A IR IR0 A1 o %k 33k 6 R {3 b K [T R i
HE4T 43 . ChRM DL IE #2432, fH R i BK48 Al
BK50 Ay 2 #f P, 7= R IE 1T » ChRRM [ 3 ¥4 J7 1]
KD, =17.6°,1,=47.2°,k=068. 3,a0s = 9. 3°; KX IE
Ja Rk :D.=350.8%, I.=70.5%, k=73.4, ays =9°(H
de). BT oRAE B IH S B A0 2 . ChRM ) R 45 461 36
SR E (R D AH TR TE R 8KF Eid R AE
FE SO b b JZ2 7R IE J5  ChRM. ) 48 v /8
Yy — B HLZ AP RS IE 43 A 3R W
AR T AR B IRAE (68 £ 39) Y I A AL TF K I
& W O] B8 R A A0 T I U B B2 3 A TE e 3R
13 B REAR. 2 2H 53 )2 T AR BR T B SF- 34 0 ) R Y A
fE K. 78.5°N, 95. 7°E, K /Ay =28.2/14. 7°.

5 b e

Xof B TLAS AR B 77 42 55 b DX 1 e 40 Al S 20 A
ah BIRE TSR BT 51 ANl UL R AR KR A 4 DR R
KAy B A G L) ChRM, 0834 J5 1) 5. 3%
i 725 2R A T TR MY A HG At SR A BB A R AT A
KA ChRM s b 5 9] KAt v b XL 1 2 AR 41
T AN AR 9 ChRM 8 454G 35 45 2R
B+ FLZE 2 RIS IE 0 A 2 B HC O 8 A 0 3R 4% 19
H G AL i 5 E— A0 R X DX U i B 85 23 A 3 ]
AR PT R W F1 S AR IR AR RO B AL s 7 2 BN
A PG 3 2% ) 1 ) ChRM 20 43 35 HAT 1E 1 48 90 50
ZEAR 7 AR B i A R A Y ChRM if H
A BAEFFAE . BLAE 9570 B A5 KV Ll T A 28
FeRuge. St ik g i ) ChRM ¥y m] fif B Ol 5 41
TE BN 1 B2 3T S A T RSO S AR AT Y A R L A
I ey e EL b DXOSR R T O BB MR R AR
B RN B AT AU B 2 IBUR A IE 45
K LA DAy o A A

FE TRy I WS T NP e =P e il T VA Y P
W7 22 PG N 1 F S LR AR RS T A8 E 19 e R AL
BRI K Bili K A2 1 29257 B 306 I B e 5% (R 2) 3 45 5 il
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F2 BERIFSMXAEINFEMAHNE. E—LH RIERERBL UK EE
Table 2 Summary of computed post-Cretaceous rotations of the eastern areas of Heilongjiang province relative

to the Siberia, North-South China Block and Eurasia

ik (um SHAL ij; R i (,]yﬁ ML A £ AR
D ogECN) ZECE AsC) 1 FE N aECE MY gEeNn sECE K Ags ()
K-S 40 72.0 202. 6 6.5 [45] 7.84+7.5
EUR E, 80.9 160. 8 1.8 [43] T IX 44.3 129. 2 E, 65. 4 215.1 278.4 2.9 25.7£3.5
NCB+SCB  E 87. 4 216.0 5.0 [46] 29.845.9
SIB 75 82.2 188.5 6.1 [44] —21.14+20.1
EUR K 80. 1 193.7 2.1 [43] FEH X 45.9 127. 4 K» 78.5 95.7 28.2 14.7 —24.5%+19.1
NCB+SCB K 77.7 206. 6 3.1 [6] —28.4419.2
SIB 75 82.2 188.5 6.1 [44] —34.8+18.0
SIB 120 72.3 186. 4 6.0 [44] —49.1+18. 2
Bhix 44.6 130. 4 K, 71.1 82. 4 22.1 13.1
EUR K 80. 1 193.7 2.1 [43] —38.1416.9
NCB+SCB K 77.7 206. 6 3.1 [6] —42.2417.1
SIB 75 82.2 188.5 6.1 [44] —35.4%+13.1
SIB 120 72.3 186. 4 6.0 [44] —49.9413. 4
X6 P4 s X 45. 3 130. 9 K, 69. 8 90. 4 37.6 8.0
EUR K 80. 1 193.7 2.1 [43] —38.8%11.5
NCB+SCB K 77.7 206. 6 3.1 [6] —43.0+11.7
SIB 75 82.2 188.5 6.1 [44] —24.54+14. 8
EUR K 80.1 193.7 2.1 [43] LHEWM—HEmHLIX  46.0 130. 7 K, 72.7 107. 2 20.9 8.6 —28.0+13.3
NCB+SCB K 77.7 206. 6 3.1 [6] —32.14+13.5
SIB 75 82.2 188.5 6.1 [44] —30.5%10. 1
EUR K 80. 1 193.7 2.1 [43] AN HLH® 45.5 130.7 K 71.7 95.9 25.1 5.2 —34.0+7.8
NCB+SCB K 77.7 206. 6 3.1 [6] —38.148.1

TE KL GETh IR BE S B0 Avs il MURE 95 00 2815 IR 4 2 U s R AR XS T 48 Bk 1 g 5 it (£ .CW/CCW). 2% 2% Hefk : EUR-RICIT AR B - SIB- P4 (1R T AR B . NCB-AR JE He f4¢
SCB-# g PefAk . K-S-Khaton-Sudal. EARMTHHEBK JS L & W = A XCRFE S EE & ST
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P 3t X 2 3 2= o O O 81 1 AN 3 s AT A
X T A G AR I R AR b b DX AR T AL AR 18] 1 45
JF MR 22 A BT 2R B R 2R LIOK R AR T A N T
e U5 e A Rl B Bl AR TE . (HUJE: & 58 Bl DXORITEL 7Y
3t DX IT ORI B0 £ S 20 LA SR i1 390 R AR X e e
T2 WA DA 22 3 i 2R G 0 ) A I 2R B AR
JETTR I M DX B 8 A T — 7 1 330 I T A 0 T e i
A5 T i — IR

FEUC AL TR 22 308 I 2 2 AR A PHITBT 2240Y
1 D0 6143 <22 3t DX T T LR AR X T 4R B AR g L AR
b Hi B R WY K Bl K AR T 2 25° ~ 30° Y W B i
B s FLRE G AR OO0 FEACRI T 18] 9 S g 3t X
P 2% e UL B i A e — B T HL S
R DT I AR Y A G AR TR DX BRI 7R B i 2
1) 220 LUK 9 i P9 e e o o — B0 DL kit —
A R RR I — < 2 AT W SR A N A AR B AR AR
LRI X 228 DI AR X TR € iy 4 g e
Mot e A= T DU B e 5 5 (H iy TSR Bk — G
S R L% 3 06 iy AR XoF e 2 i e i A A 14 I 1]
b AT REAAE Y 2 S X 4 A 20 R 4 T
R X T 2 A ke B i DA A S 2 e LG R — K
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y
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Pl B AT B b S 20 30 T b T
) 119 395 B TR X 5 o A Yk 2% B — TR B
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T E % 5 o5 — 7 1T B F 2 SR LR £ A BT el B 475 L
A U NP AR )RR AE R R R T 2 307 ~40° 1 3
IRF 1 8 2% 2 . 1200 Bt B R X 45 R B T o AR Y
) B R BB b DX T LI 38 1 1 20 LSk 1 3 B 4
RIS K BOMT S i — 25 36 1 v [ AR 2
1% 2 3038 5 3t IX K B0 LA PR W 24 o0 R, (1 28 L
e KA T I AR AR R e R X i e i 25
AR

e 2 w0 Bl VT AR A5 B AR S AR D A 58
B 10 T R PRV U5 A A 50— AR T 2% L b
T 55 000 ot e 1 R 45 5% 45 L MR AR P — L AL B
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This study
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Fig.5 Equal-area projection of post Mesozoic apparent polar wander paths for Eurasia, Siberia, North China

as well as paleomagnetic poles obtained from each sampling section in the eastern areas of

Heilongjiang province; all the data are plotted onto the Northern Hemisphere
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R X T e (&L 1.
BN AR5 T ARl i 2 R AR WY BB VR

PR I BT 2R A A0 ) 2 A S8 il Bk G 1 2 SR AR X

TREE B AR R e st e B RO R Bl A T 24 30°
~ 40" B30T I B e 5% 55 R 50 J0 O AR ) R B A
DX 430 IR ke e — 3305 [R] I B oy M 2 R A7) S8
HeJUZRHR 2= AR 2 Wzt 7R M X R B UL PR W 2y
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J BRI 07— < 22 A7 Wy 28 04 00 4 4 b ARt 1
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R0 M DX 2 22 LR F o P AR e 2 o 25 ) ot
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