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Fig. 1 Location of block field in the Saihanwula National

Natural Reserve, Barin Right Banner, Chifeng, China

(Base map from Google Earth)
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Fig. 2 Landsat image showing the location of three highest

peaks in the south section of Greater Hinggan Mountains

(Base map from Google Earth)
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Fig. 3 Landsat image showing the block field in Wulanba,

north of Saihanwula National Natural Reserve, Greater

Hinggan Mountains ( Base map from Google Earth)
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Fig. 4 Different outcrops of felsenmeer in the Sathanwula National Natural Reserve,
Greater Hinggan Mountains ( photos by LU Hongbo)
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(a) Newly exposed surface of andesitic porphyrite in Wulanba; (b) volcanic blocks and grass on the ground surface in Wulanba; (c¢) Wulanba
block field (toward east) ; (d) excavator at work; (e) exhumed rock head at the pit bottom; (f) some blocks have been overturned because the

slope exceeds 20°; (g) polygon ground and block streams in the lava platform on Mount Hanshan; (h) block stream composed of granite corestones
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Fig. 5 A exhumed profile showing the block field structure

in Wulanba, north of Saihanwula National Natural Reserve,

Greater Hinggan Mountains ( Photo by LU Hongbo)
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Fig. 6 Sketch profile showing the underground rock structures before and
after the formation of block field ( Drawn by LU Hongbo)
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RA—FE,

2 SRR ML TS IR T 7 b (R AR ) R
L 60 AR B TARICHR (R 1) FRIE L TIRATE
1 22 WUF i 2 PG AL LU BRI 1) Mk B0k 55 B
Sl A (5% 2) EAT XS L

122 UMK X ARG Bk 75 GPS {H: 118°417
46. 84"E ,44°26'52.91"N;H: 1912 m,

KM S0 GPS {H:118°38700. 00"E ,43°32'
00. 00"N;H: 688 m,

MR G 3l 0 F A W UL A5 AR 80 ke, ¥
PAL, P TCE R R A I RIE %, i T Rk
BB X B D SR ORI R 30 X B2 HE AT
L 22 S0 RRF ST 8 O8I0 55 A7 38 25— ) ) & AN DU
O SF 1 R e e it P PR e AR IR, SR I 55 A0 I s B 1)
SEEFEHATRE E, 43 3R R R R A i
2= SRIGAT 7 RO B 2 R0 R
BE SR A R R 25 (R 2) R E RS
AT ARG o i 2 60 ARTRE I SEIEFT XS L, SR B
FEFNE 2 60 AR R4 X I KBRS HR

R 3% 0 B8 HE AT LA, AR AS P b T 349 T 2
K 3.66°C, 8 (3R Ay T B 3 UL i A 37 7 B
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WL kL 2019 4F 35 T ifi: 8.1°C - 3.66°C =
2.2°C; 3t £ 60 PR 5.58C -3.66 C =
1.9C,

WK, ERHRGIR S X E E PR
I 2°C (ZFEEMR ,2005) HEAR—2L,

SN = L IS A = B e S R
0°C (41 ; Kellerer-Pirklbauer, 2019) > B B AEAE {H
AIABR T2 B A, M BT 3 20 i AR 8 L
R G RRLL DX A SO0, 496 Jal 10 Jig 3L 1L DX A 347 <k
fE-0.9~ -3 9C LN AW AELET
( Goodfellow et al. , 2008 ) , Ifij 32 [ 74 3 7% 3 1L 5 P&
3700 m B vk xS A I A AR 2 O - 1. 5°C
(Janke et al. , 2012) , A UL 4E¥SEEDH 6 &

AR BITE R (-4 ~ +2°C) WA LI k& i 3, 385
GRS R 2 AR RAHER O 1.9°C, /it A Ik
TER T B LR N E G A vk ezl B R B &
NFRAR VKGR AR K B3R T B AR AR Y
0~—4°CHIFEEIN . 5 FATRT LU , 7638 5 5 47
WX, KA R E Bl R =D % 0~ —4CHE
BN, X A KRR, XN it Lok 2B 4T
i 2~6°C o IR HEH A5 W R XA T e AT B R
IFTRIIAF T 2 R A W T a6 Al 58, miJeie
ARy, A YR B R AR AT 12— AR A 25

5 SR DRE AT KA L
5.1 ¥EOIEE AR LIS [E

DUAF AT T 58 L b 5 3t 57 2 Pl B T8 Ui AR 1

* 1 ISFHEREES S 1959~2019 ESKID R (B K GHIEEE)

Table 1 Meteorological record in Barin Right Banner Station over the last 60 years

| 4R R | deem L | R L B | e R | IR B | SRR K || T | 4E O | e R | B I I | e RO | AR Y | 4R Rk e
Ay C +C HH -C AH mm Ay C +C HH -C HH mm
2019 8.1 36.2 0727 22.8 0207 294.7 || 1989 6.3 36. 1 0809 23.9 0114 225.2
2018 7.1 40.4 0803 26.9 0122 350.1 || 1988 5.8 36.2 0811 24.0 0126 158.6
2017 7.0 40.4 0717 22.0 1213 350. 1 1987 4.7 36.2 0729 27.0 0104 384.3
2016 6.5 39.5 0710 28.6 0123 368.4 || 1986 4.6 35.7 0607 26.3 0102 511.9
2015 6.6 35.0 0714 23.1 1124 368.4 || 1985 3.9 33.8 0523 30.0 0217 416.3
2014 6.8 37.0 0728 24.4 0210 652.2 || 1984 4.5 37.2 0805 25.9 0125 305.2
2013 6.1 36.4 0707 25.7 0110 288.0 || 1983 5.9 37.4 0802 25.7 0213 403.2
2012 4.8 36.4 0830 29.7 1224 426. 1 1982 5.7 35.7 0712 23.8 0207 316.0
2011 6.1 36.6 0620 23.2 0115 482.1 || 1981 5.3 38.0 0718 26.0 0225 281.7
2010 5.6 37.3 0725 27.3 0102 306.4 || 1980 4.7 36.4 0623 27.1 0207 244.6
2009 6.3 38.7 0813 24.9 1228 265.7 || 1979 5.1 35.0 0709 31.1 0201 457.7
2008 6.8 39.5 0727 25.2 0114 340.6 || 1978 5.2 37.8 0822 26.8 1219 229.7
2007 7.5 41.2 0610 19.5 0110 210.9 || 1977 4.9 36.1 0728 27.0 0129 330.8
2006 6.1 35.0 0806 25.7 0202 236.7 || 1976 4.3 36. 1 0527 29.3 1231 258.3
2005 5.8 37.2 0719 23.2 0221 393.2 || 1975 6.2 35.8 0718 24.2 1223 244.6
2004 6.5 37.2 0610 26.7 0121 582.5 || 1974 4.2 38.7 0614 27.9 0128 459.8
2003 6.4 35.9 0814 22.5 0104 408.9 || 1973 5.6 38.5 0805 24.3 0102 277.2
2002 6.4 35.3 0711 23.8 1230 283.0 || 1972 4.9 38.7 0702 25.3 0203 289.8
2001 5.8 38.1 0604 32.3 0110 366.4 || 1971 4.7 36.6 0510 29.5 0121 349.0
2000 5.6 42.1 0714 27.7 1228 271.6 || 1970 4.5 36.0 0809 26.6 0102 327.5
1999 6.1 38.1 0816 23.4 1220 334.4 || 1969 3.4 32.7 0722 29.8 0202 530.5
1998 6.4 37.2 0625 29.0 1202 490.5 || 1968 5.2 37.2 0723 27.4 0130 206.0
1997 6.1 39.1 0713 25.5 0107 381.5 || 1967 4.9 36.0 0821 27.1 0113 330.4
1996 5.2 35.4 0529 22.8 1218 448.5 || 1966 4.9 37.9 0718 27.0 0222 444.2
1995 6.0 37.3 0707 22.1 0201 326. 1 1965 4.5 37.6 0825 28.0 0112 276.0
1994 6.2 35.0 0731 25.9 1217 241.6 || 1964 4.9 36.0 0628 26.7 0204 368. 1
1993 5.4 32.2 0527 24.6 0217 504.6 || 1963 5.8 37.8 0701 28.1 1225 465.8
1992 5.2 33.2 0528 22.8 0103 429.2 || 1962 5.0 37.8 0615 22.4 0212 363.6
1991 5.1 36.4 0520 24.3 0222 551.5 || 1961 5.9 37.2 0609 29.6 0110 407.6
1990 5.8 33.4 0706 28.8 0126 480.7 || 1960 4.7 33.5 0920 26.7 0116 314.9
1959 4.9 34.6 0728 26.3 0102 547.8

AR O S S SR i S G E . 118°38'E,43°32'N; H; 688 m, MM Gl 61 4R AN 5. 58°C,
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Table 2 Recent weekly meteorological records of in Saihanwula and

Barin Right Banner Station

R, BEAN REHEBRIN 120K 12 ] A, th AN BEHE
BRI R S B B A7 A 3 5% R I ] 22

(=
It o

FIRPOE T 52 A vk 18 3C

. R TR e WA | BE | AREE | WgEEE . " N
\»\ 3 R Tﬁb ¥ E M. S 3 | = !
LR ) | (%) | gt T ) | (% | o) () k%@)ﬁ%{i}%ﬁﬁ%ﬁ%?&&,ﬂ?ﬁm%
051513:16 | 21 26 | 051513:16 | 23.8 | 40 | -2.8 (2017a) A} 8.2 ka BP AYF2 L5 vk U]
051603:13 08 75 | 051603:13 | 10.5 | 82 -2.5  ANFFE A A A vk NN TR
(())5511760?12 0?)(19“J si) 051701:43 | 8.7 | 42 ' 7.7 A A ASE L A7 £ 56 D1 22 71
: : . s N DA Y ISy 4 A
05171227 10 44 | 051712:27 | 15.6 | 24 | -5.6 AR T AR SR P 28 UK BTN
05180137 01 80 | 051801:37 | 5.6 | 73 —46  “HARHNE” BT zuIIINE”, [F—4
05181207 17 34 | 051812:07 | 18.7 | 22 | -1.7 RS 9 B4 (2017b) A 1] % SO BE
051902:22 | 03 55 | 051902:22 | 8.6 | 75 -5.6 e 1
05191248 18 40 | 051912.48 | 21.2 | 24 -6 LZR AR P B vl ok 1] gt e, (LT 24
052002:13 | 06 50 | 052002:13 | 13.6 | 44 7.6  HEARES NG, KEAAT 1668 4F
05201236 15 52 | 052012:36 | 14.1 | 72 1 Kb Ms8. 5 G5z IR .
05210230 7 56 | 052102:30 | 8.3 | 84 -1.3 o LS | T o
052112;21 18 48 | 052112:21 | 19.7 | 44 | -1.7 ‘ *Bi}ﬁj‘(i&&ﬂﬁ"‘m‘%m*ﬂg%#
0522 72l | ARk | o 9 WA BRRCRIE — B KRN E, LR
052212:16 10 72 | 052212:16 | 12.9 | 8 | -2.9 S5 P 2 1 A B AR R AT A
05230213 7 78 | 052302:13 | 10.9 | 86 -3.9 o — . T,
o RaTey 1|y

05231232 10 70 | 052312:32 | 10.9 | 92 | -0.9 ia?%ﬁ%ﬁgj‘ézj]ﬁﬁ%%ﬁ@ﬁm’ﬁﬁ}
R 9% -2.58 —4.74 oy N e Y 7/ T (ET5
e ¥ -3. 66 45 2017h"°)

T B 0 DX — ol B Ay AR A DX SN, T % il 4 AL 7 R 1D £ AH B I 2 5

SR I TR B A, 8 R vk i —m)
b (BRI 4E 2017a) ,(H YW BeA AR

T HRIE AR TR A e R AE 60 £ K 1
WE RKESR T B (F B SE, 2017b, & 3a;
MSO1) , ARG SR CI A 25 H AF#eH 8. 2 ka BP, JF
HIIA S S 1L R B 2 ok SR, 32 HURE £
PR DL, EARE TR DR A 2
AR AR 0 R, A H S B A HER
oz gk ARSI HRR A 2R e R T~ L3
T AT 1

AN VT H (2017) A4 52 L0 I 45 24
VR g B A i) T e AR At S ke

sk ANIAE (2018 ) A4 w7 10 R A% 2R 4F 45
ROt TR S E A MRS (IR RIAE 2018, K] 3)
HIREZAEI N 5.0~6.0 ka BP, I b2 IR B 3RS
AIEVKN S 5ok, T B O 4 OFE 2 1% o 3
HCRE (E BRI A EIT A, 2019, B 1e: MS3 HURE
RO T AR 2 AR 7 ik 4 2 ik A o
BRSO 7.01+1.74 ka BP ( ERRE M FITH,
2019) . XPHUCTH B RAZ AR E5 5L 022 1~2
ka, 25T 20% , AT WS [F) 7 e 5 58 A7 i 25 B AR

SR, £ % B 4 (2017b) HI K fig #2
HESE LN T Rl = 3 1 ) 5 SR IR
5 (AN WL BE Bl B R L) MR Sl
FARBRER 0 R A TR A A UL « A Y [ AR
Ji” ., BENA NEAMG A R D E A R R
A A DU SR T 1 (TS B A, 2017D,
Kl 3d) BAE“ IR 07 IR , IF 78 18 SO 2 i
Ja—A B . B TTRE R 1668 4F 7 25 H £RIK
KGR ORAFE T 2K A HE A M sl ™, 3 > By 1 B
8 AN A 2T L TR R e N ek 5L
AE I A0 IR b 7R 0 S AH I R, 1R E VLA
(2019) BT 48 X 4>« f s o S8 T bR AT R 42
FHEBZEAEMW AT,

PI4EIS , £ By AE (2019) DL AR P IR LD e b2
UK B0 T 58 ™ Sk R PR & S, B AR L R b
MRl B b AAEFER 22 vk N 5gt il , & CH TR Z
IR A AR TEAVE /IR AL, a0 5 Ah 32 Lz vk
NS AW A i A X S OR 2K
“TEA A BV RI S X CANBE HIR T
FRINESERT . IR (2019) K Fr A HRE 1Y
ARSI BT A S IO 22 k)1 ™ M S ast b 4 48 75,
BRI 2 LU 7R A TR o B AN T e XUBE - B T
(12000 m“ & HL" SR, SRS SORRIY R X
WAER W45 52 22 Dl B A Mo < ke A
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S = 5 A O A
N35°33'25"; E117°48'57"

H=380m

K7 DEZBRERGELEED
Fig. 7 Landsat images showing the location of Lanmaqiang boulder stream in Mt. Mengshan ( Base map from Google Earth)
@ PEALSCH/NE T ;@ 22 S8t/ NRE i m ;@) 3 i/ MR BURAR H
D NW valley and its flow; @ north creek and its flow; @ south valley farmland

WA (T ESE,2019)

B3t % By A LR =R SCR B, BRI AN
TV H (2019) & 3CGHAT TR IEAINE R

BT B S EE 0 LUE 1, 52 1012 TR
FAdES 1668 4F 2RI A LA (HH S HE AR
HZ A BH T S A — T SR R TR A
RKIZE 53— T A e A R AT

B F BRI EILH (2019) & E, £ 4%

Google Earth -
BEATALE (a) AT 2346 (b) (IREIHE Google Earth)

)OmX15mX*3m
.38
¢:380 &bogle Earth

(2020) FRR BRI, &30/ KRB ERP I Tk
P R RBRT CURIEARET RIS
e CHEFF I AE 6 AN /NREE BT T XTI
WHBR, AR, 17 B AF (2020) AR A T
(TR B DX 2 X ME R X RR A S [ T, 2835 4%
A AR AR SSRGS | B 22/ [l 45 1 I
S RN B ABAS K AT A D[] 5T

P8 ARG L4 3G AT B A I i (5 b k)
Fig. 8 Photos showing the features of Lanmaqiang boulder stream ( Photos by LU Hongho)
(a) £ 8A WANI CTET T 37 ) 5 (b) 42 S8 AN CTRT ) R ) 5 (o) 42 SR A2 i 5 (d) 2 D E a2
(o) FSLAPufim 13 ; (f) KA SRZ A R ESBETUNE R

(a) Lanmaqiang boulder stream (upstream view) ; (b) Lanmaqiang boulder stream ( downstream view) ; (c¢) exhumed pit showing the structure of

lower part of Lanmagiang boulder stream; (d) short striations in different directions on the block surface; (e) boulders piled with openwork

structure; (f) small black mafic block sitting in the void space among larger blocks
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5.2 RILESEANAFEIE

R N RE e SR EE: it B PERTIN
FEVKG SRR Z T RN G (1) P32 W N KA
25 Z2AF U YRR E IS AR T B . A T
25 S e 5w N N U TR o 7S | DEEE A SR € v
Vi ) T i ) R AE 5 422 355 A g A 5 A R I 2K
Lt

PO E AN T I ARE S 1L R — SFE AR
VG ] ZE4H 1 Y5 5 R E] . FH Google Earth & I 5E A7,
AL B GPS fH M. N 35°33'25"; E 117°48'57"; H
=380 m(& 7).

PEOEE B A HE FAK 100 m, 558 15 m, B
S AL 3 m, UK 375 m, b ik
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AR AR 15° 284, TFE VIR, A8 3C
Frt R ik E A R AT AR R S EE T
287 (ERRPEAE 2019, 18 1) Z 40K, R A IS
RGO R R SRR AR AN B A
S5 A S I B SR R,

AR —AEH = IRINIG % 5 0 . B A ML)
HE B B L TR R AT E AR 1) PG O i 7 2R /N
it a 4 SR I AN B PG A6 Y SRt A i 1] R
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TR 7 S B REER TR AR A B = DU K
MBEEE  BEEERIIL R o BR B REERNFZ S
Hi, A REA M HAR DL S 883k (B 7).

PEOEEAR A RS JRA A KA R, A
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%2 80 em DA I, e K AT 2 m, 765 1 A B
HAEZEM KT /MNaR FaeZ b Ief /NMeE
F A R 6 AN X T 00 AE X 0 22 1 T AE 1%
Bk, AL ARL 4 1t K 4R Bl T e 203 4 A B (TR 8
b) o FHEIRZREL S A, B AT L ) b i Ak ( Bp
NE) {4 a3 (& 8e) , EMRBFIEITH (2019) 1Y
YA 2 A R PE R R () R S 4 B
A R A IR HE S, bR S B P A 2 A e
(Kl 8a.b.e.f), 5Lt F b 5T 28 bl i T A FEIL )
TAIA S G Ay 3 425 TR B s > oK Yy M1
R Z T AN EAE 30 em A4 BYBR A1 WU s i
AR 10 em ZEA47 B FA AR, T AR A 22 [R] (1) 25 Bt 7o 38 LA
Fh MR BR D (K 8c) , BEIRAYHL T PRIE A AL,

AT — T £2 5% B 47 e (S5 MR AE | Ik
A7 15 B B R 43

(1) NIE = 3T E 5 38 5 5 hr A i ) TR
fE—F¢ , IGOR 5310 B FR A, £2E 5 E A 4
A2 AR 25 G54, 1R 35t R T R AR
ATFAAD T2 A ez TRl g 1 FRIE (& 8c) , AAS
T BRI S g5, R e A NS 2
B X 4R 558 5 15 0 1 22 LA i) T AR A (R
5) =%, BT DEIEEARKGHEYRRIS, FHE
ez 8] FE I A A L HA A% 0T, R A I
ST RUCAR B RELAD AN A0 AR | 46 0T PR UCAR %) Bl 2R 45
A UL S5k B HE TR 5 b 4 o HE AR AR R 2
TR Y A TR A HE A ) T
ANEHE LR /DN, RV M F2 40 0 ) 1A B AR
/NTF 50 em, TSR EAT A S5 R RN KR /N REAE
XA FEF S h & 2 WA R T RE—2 ., WNE A
HELARHESN )7 X, 538 5 S h EBOA A < 4 A ]
(& 4h) 240,

() FEEBMEAMRRZ KA ERA — L
NE {3 ( E R A FEITAH ,2019)  [HiZ A4
YRE 1004547, B A ME SR TH Jmy i B I 3 B i 4ok 15,
PN 2R A I HERAC S AR UK G B 5E T 3 i vk B
V) L FE2E 0 % 0 SR 1) 7 A0 AU 30 ot 2 42
B ICE B B B 55 i HES A SRR (] 8e)
AR B8 e M 559 7 1) 85 4 ) O, R AR A48 43 9 5 ok
UK AR g s L, M SE B PR B, X BB HRAE 5
SR P A YT (KA ) R — 3K

() KAWEMOE 1T 24 W W miE kA
— B ZIE (] 8d; EREP AT EYTH L2019, K 6a.c),
TXIA A A2 VKA 5 B0 S0 2 Bl e B e £ ToUAE A
LRIE PR B B . — /NSRRI
B g R R A R Z S B KA AR S
VRS FETIE e o R v 2% T AH 48 5 B AR A T
e SIE BRI ZIR |, SR e T WL 22 T el Y
PR, X 50K Bk A 45 F 287 ) 2 1) HES K 2%
PR JE B A —FER

(4) $2 5% A ) a] DA [) B30 60 1) 25 B ([T 8f)
L2 E N BRI S 23R IRIR A iz iy 25 1 (T2 W
NB8,2017), #RT, 5 10 B4 A 82 Rk R
BEdE, bR AR BB BT o Bk A K S B 4
G303 B I R LG | S B S TR I b R
BT R UL XA AR 55, DUHETT PR K R A FH T i
M A S R A ), AR R S

HR A 330 SR AIE 40 DB« 1E 0 T SO0 38 5 B R g
I ZERG 3BT —HF R 28 S5 R &A1 (AT 5 LAY 3
%, e i HERURN vk i 4 A0 JC VL T B R Y 3 AR
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L5KG AR AT REIE IR ADh B s 2 4 1) M T s )
Shg ZRAFIE PN R R BE B | FC L Y i v 19 R
TR BN AT LUE Bk 23 SUHE R, SR T 42 25 335 i )
B KARE (] 7,18 8a b)) , AN AT RE 28 A 4t

A2, 42 55 B A B Uy S 1y 2 AR A,
o MITLRSAR (I 9) winl LI 42 S5k B 7 e
PRI TS M — 25 NW [0 KRR 5 £ 4 NE [
WA SZIEAL LT A B 22 28 W SR DR R /A
SFRESR, eI KBS, 5810 —a Fe e
SRR kGt i Ll 22 R AT MR A Z= 40 1
IKFAES Ehli B A HEAL SEI 7 3 N 1 40 2888,
KR EE PR S P W TGRS | 22 47 155 25 14 UR R A Tl
T S B A, AR IR TR g
T U, 2 S A AR R T A it RS —
AFAFAE I SR Y DR S A D B, RV B
JETCIE G KRG LI TR BRI,

St 2500 m

P9 ARG N4 S35 ) TR SR K s NW [
S 5 NE 72458 X (JIREHE Google Earth)
Fig. 9 Landsat image showing a fault in NW directional

Godfle Earth

cross-cutting a set of fractures in NE orientation in the area
around the Lamaqiang bouder stream, Mount Mengshan

(base map from Google Earth)

5.3 RUESBERERASRARERE

A2k R

Ry Y S b 0 A S 355 A M R HE B A DG HE
W, EEHEFH Google Earth i #% i /s 5% 1L 2 th k%
S HCLAZR AR G b A5 ) 0 1) 4L 11 (181 10) o % X AR
IR T A =55 H 2R 10 74 1938 A B FLR Sk S0, 4
MRERD.Q.®, Hh @£ ks FiF 2 EA,
AR HREAT LR VIR SRR i O 5
BREmZE Mk i G54 T 58 22 ALK i AR
Ko IR T A T 00 AR5 Sk R 8 i B Y Sk %) 2 35
e RLERE S Y OR G5: i/  DNER 373
I, XA RRCA IR B A A DURRRE 5k, A

TRBIW I AR HREA /N B v 5 1R 4 1 B
N UEBATH AT — B A4 SRR 2 e A T HE AR
PR KN U3

FE il 1l ¥ (southern valley); @ =% % (Lanxi valley)
) it i (man-made cliff)

@AL M 1l % (northern valley);

WAL (K Google Earth)
Fig. 10 Landsat image showing three valleys in the vicinity
area near the Lanmaqiang boulder stream ( east view, base

map from Google Earth)
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T I AN HERR AR 2
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A profile analysis of block field in Saihanwula National Natural Reserve,

Greater Hinggan Mountains and its comparison to a boulder stream

in Mount Mengshan Global Geopark, Shandong

LU Hongbo" > * | GAO Yu” , PU Jin” , MENGHE Dalai"” , OUYANG Jiangcheng® , Bater" ,
LIU Bo" , ZHANG Yunxi”’, LI Guilin"
1) Saihanwula National Natural Reserve, Chifeng, Inner Mongolia, 025150;
2) School of Geosciences and Technology, China University of Petroleum, Qingdao, Shandong, 266580;
3) International Department of Nanjing Foreign Language School, Nanjing, 210008 ;

4) School of Resources, Environment and Architectural Engineering, Chifeng University, Chifeng, Inner Mongolia, 024000;
5) Meteorological Bureau of Barin Right Banner, Chifeng, Inner Mongolia, 025150

Objectives: Periglacial landforms, including block fields ( felsenmeer), rock glacier, stone circles, and

patterned ground etc. , are the key elements reflecting the past and even recent climatic and environmental

conditions. They are often found in the past active glacial landform areas, and easily affected by modern mass
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wasting events like debris flow and rock fall etc. However, our Earth scientists often misunderstand these landforms
due to lack of criteria to recognize the phenomena. To clarify a standard criteria for identifying periglacial
landforms, we tried to dissect a block field to reveal its profile.

Methods: We selected a large block field, Wulanba block field, in the north of Sathanwula National Natural
Reserve, Chifeng, Inner Mongolia, to ditch and reveal the profile structures, and tried to reconstruct the past
periglacial environment. Furthermore, we correlated the exhumed profile in Saithanwula to Lanmagiang block pile in
Mount Mengshan, and confirmed the Lanmaqiang block pile as a boulder stream formed in the early Holocene.

Results: The profile exhumed at the eastern margin of Wulanba block field shows the following features :

(1) The eastern margin of Wulanba block field is composed of angular andesitic porphyrite blocks, building
an active layer as thick as 1. 8m above the bedrock head.

(2) The rock blocks pile up in particle supported texture, leaving the voids without matrix inside. This is
called openwork structure.

(3) The larger blocks, including some more than 50cm in diameter, are floated in the upper part, while
smaller particles and rubbles dropped to the lower part of the profile with the clays and soils filled in the small voids
of the rubbles directly above the bedrock head.

(4) The exhumed part of the block field belong to inactive block field. However, there are some patches of
active block fields above 1800 m a. s. 1. in the Natural Reserve, revealing some isolated permafrost remaining in the
local periglacial envrironment.

Conclusions :

(1) We dug a pit at the margin of Wulanba block field in the Sathanwula National Natural Reserve to show the
structure of an intact field block. The openwork structure of the large angular blocks and small rubbles can be a
unique feature to identify block field (or felsenmeer) or block stream formed in the periglacial condition.

(2) According to the block field formation under freezethaw conditions, we estimated that the climate in
Sathanwula has warmed up for at least about 2~6°C since early Holocene.

(3) We correlated the excavated block field profile in Saihanwula to Lanmaqiang boulder pile in Mount
Mengshan, and found the similarity of the two, confirmed that the Lanmaqiang boulder pile was a boulder stream
formed in periglacial environment in the early Holocene.

(4) Former researchers argued that Lanmaqiang boulder pile was a lateral moraine or debris-flow deposits. We
inspected landforms in the vicinity area of Lanmagiang boulder stream and concluded that there was no evidence or
traces for lateral moraine or debris-flow deposits.

(5) Block field and other related periglacial landforms are very closely related to former glacial landforms and
modern mass wasting events, so we have to investigate these landforms and understand their mechanisms.

Keywords: Saihanwula National Natural Reserve; Greater Hinggan; block field; boulder stream/block
stream ; periglacial ; Lanmaqiang boulder pile; Mount Mengshan
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