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Huag i T 5 Jal R s 1 RUA J2 ) it o
A R T AR A G BIVAS) 180 A 217 A (BT AR T
3. EARY XA, 12— Fh A 7 KAk (Gary et
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Dazhu, Qingdao (photoed by Zhang Chuande)
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The lines added represent the former joints between the
connected granite blocks, the corestone in the middle is about

30cm in diameter
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S A R R Wk A T AN BT HE R AR IS AR
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JSCEY T LAY oK A 5 0 59 A 5 (R AR A 5 51 BT 1 1Y
“UKE” BB S N %N BT “ glacial pothole”,
1t AN S “ moulin” CH P . BRI . 2008)
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al. » 1972) . BUTER K 7 BRI AN 5 B4 07 0k A 55 119
VEF S B ey 37K A B g AT 3 R A 4 ek, BRAR
FRE LR K Sk VI HUE A T (B K B, 22
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A B R B R 3 s 00 AR R B R s 7K S I 1 A T KR
HAR M YIH] Rk B g iV R KR e L TE
FE AP R B By A /B s AR AR T .
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TH AV K TEAS BN IS /N i 2 RS2 5% . pKkoK a]
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T3 — WA U A 3R Al R o K B WL SR
F . —A A 5. 6km® (FE A 439 A THR K 1Y 1A TE
K23 90 min N HET . Hofie KHE M B2 2 T )¢
JNHL 8 AT P 2K i . [ One lake that
covered 5. 6 square kilometers and held 11. 6 billion
gallons (43. 9 billion liters) of fresh water drained
completely in about 90 minutes, scientists
observed recently., The maximum drainage rate

was faster than the average flow rate over Niagara
Falls. ]”(Roach, 2008)

R B 22 B RAE DKL b 73 A1 B4 oK R K T80 A 552 B
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TE I8 S0 7 38 4 1) BEAR KON AR i 6 A Al 7 2% 5
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& UK A 7T LATE JL A LR £ 2= L/ N B B
PR 2 K 0T A R A B 2 it gl 2 T L/ i LR
(R B TR K BB T
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4K BE 173m) L HEBR T BRI 3 7K DA B AR 1)
v N R Y N T = T N WS - &= W R O
K A E R . XA AR R 1. 3m, IR
1. 93m, 4 /P BE | O B G IS BT 1] T JiE e 114 R iE
AR A LI 3T A IR T i 3 3 A P R . IR
TR 7K AR ik B 2 A A 7 T A2 ok R 18 16 TS Dl
A 7T R 1) bR R K O A E (Gilbert,
20000, 4 7 P BE b SR IE 4K 5 Y 4F Alexander
(1932) B Ay S 56 175 B0 — ¥ 5 0 1 Ji e /K O 1) o 22
k.
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RERE— TR HIE s kAR E
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TREAY FERTEMBYZRACER . 45 /OB B 38 HE R (1 3%
R = 30. 48cm) . A 42 $ER . 72& 15ka BP fy B i Hg
B K (Wisconsin Glacial Period) JE i #) (Fleeger
et al. , 2002); Shelburne Falls Massachusetts 4%
FOH EARTE 39 B RS AR A BB R Y A X
(Flickr, 2010) . S2br b b 3¢ 9 55 P9 22 vk 1| B i X
X E R Al AR 22 5 B 2 2 1R 5 0 20 vk i) B B35 5
b AN Pl I P 1 A S NI e 1 () L /2
(glacial pothole) ,

MR HRE AT LA b AR AR AE A LR B
R A 7N T UL 78 A6 58 53X R 19 A 7Rl Bk &
W7 MHEZ., NEEMNLTFRNFER LS5
XS E BRI A Y 32 - Al O oK R K R BT 5
I S 5 [ B P < A R T 9 A e S A ) A UK
WU E— 2 [ Ah o RUOE TR R 1. BN )
TATRGZANE A X

5 WEARIEA A R

KN b 55 A 75 25 101

ZEF N A 7 R e B B i H TS Y
A R R EEWANRSE— P ERREEY SR
BB vk N, 5 H 28k 28 25 i 8 A R
IR BN QOB B4 91 2% LA 5 00 28 vk )1 R e 5
MESE . 2B A E R B & K & 5 Y 42 vk
N & AR S SR 3% 2 — .

KE T EI AR KA LA a7 Of AR f—
F8 1) R IR 30 o T A e A At BT S 1 K 1 e 5
FRaE I o A0 . 2R 04 B PR A0 B AR 2 S R R Y B RL SR
WAMTIEHSE (B 11-1.2.3), R A6 E 5 11
XA 714 s oK S- 4l A CB b 45 .2006) 5 1HAHT
25 2 LU J0 A A K R 2 G (B RR T1-4.5) CE it

e AR, 2005) s WL =E Tl uR 1L ) U JE & (B R
11-6) R 2 A L U T4 CEAR T1-7) 5 75 5 065 1L
16 5 5 2 11 T KR CIEL R T1-8) K 1 Aty b 45 4 &
(I8 247K 55, 2004 5 2= TG JH 45, 2006 3 LU Hongbo et
al. , 2007 ;38 KL A8, 2007) L /NER Ll ROBR 1145 3b 1 56
MBI+ 7 2 N e O A Wl e 6| I 0 (1 =
(2005) Fr g, L T /AN BEAE SRy vk 1 E 4t 7 oAt
A DG B KT 30 ol e 550 35 A7) 2 5 WA A 1 !

it HE RVBE = 2 5 1) e S 28 0k 22 AR F 5 A T
rb ) 25 T 4R 5 IR TS 2000~ 2500m f HlL 7 7E B
T T B 38 R B % B UK A 2% 1R i e XU AE 5 19895
Tt FE XL 20005 2575 ¥ 46, 2004) , EH ZWFIR T
12256 4 ST 1) R« 30K S HE DR R 5 TR IE 45 A o8 R A B
PR R E B R AR R B A DY 20 vk 1] A
E 5 187 T LA A B8 DA U B R AT IS Y 1 B IE
TR R A B A R A R 2O AT IUR
TR A TORME S O e SRR UEIETE £
(9 AR IR 5 4 23 R AR 2 v [ 2R 3 5% O &2 oK 1|y
IBE B 5E 0 i o ARLT L AASC A A A 7 ) vk )1 B A
YA T,

XA AE (2009) XF B 1L AE i 5 1A 119 BIF 5 4 0
I P LR B L X A O T2 14~29 km,
FLHB SR RN 29K 1. 94~4. 18 km”, DL U B o [ 4%
b 2RV R e B A AR ORIt — EAL T R R
P2z v, RO o thE R RE A7 AE A A oK 1D B
WX, EH NN B HRAEHOR B A 58y v [ 2R BB AR
L DT AR A ER B AR f S Al T BT R R . R
M7 » A YR K86 9 (LGMD DSk 42 BR S A5 A8 fb 2 TL T 4F
DAL SR T 1t S 1% e 5 97 D) O A L I
(75 4k 5 PR S 8 FH 3 — b 35 88 IR 80 7 55 iF o [ AR
FRAE U2 K N A AAAE . o 2R 3 465 O 22 K 1| 3¢ o
FCU VK3 TV RS A B R B R Ly
5211 e FE AR Al O] 40 el b 5 A AR B A S T A
SR 3k o AR A () 42 4 0 A5 Bl S R T A A
IR LT LA B v 3 el 55 A KO A

P UL 28 & 7E 3 BLOR I« 4 [ S0 v [ AR 4 Y
IR EE AR A I 2 E AT AT A O I R SR
TR AE TP EATSE WL KN BKFES
573X — AR A (] o 32 X A Bk B G AR
()R, [ A S A R % A R DU 20 UK B 25 9 A7
FEAT IR A B 2R3 R0 A 25 DX AN 2 AT 26 DY & oK
JIHY 43 A, T & Bt Z % B (Ehlers and Gibbard,
2007) . A BA v [ 24 3 1 T DT RO AR X — a8
F ARG S — RAAT D — & A B E B — A
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ARAIFFE B3 9T U8 00 VK F 7 32 48 < K 1 i o 9 S
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FEAHEHC G5 N G AR I8 X
JeE o 2% 2 S A AT S A L K ER
BRI IR B R E o SR 505,
SEH NN I 5 A B A LA R AR R I 1% S
VKON Rl K R 56 . F /AR X 8 b Ty R AR O T e
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AR TR 224 B 0 AR 406 o 2 it 5 — R F 4 55 I
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SR A o 75 U TC 725 A5 DA B DU 2 v 1| 7 v AR R
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MR A FRATA A A A it ] bR AT 5
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On the Meltwater Origin of Potholes Found on Granite Ridges

—A Consultation with Academician SHI Yafeng

LU Hongbo” , REN Xiaohui® , XU Min?”, OUYANG Jiangcheng?

1) Department of Earth Sciences, China University of Petroleum ., Qingdao, Shandong, 266555

2) Department of Environment and Resources, Chifeng College, Chifeng, Inner Mongolia , 024000

Abstract: After reading the newly published article, entitled Comments on the Moulin Argument

provided by Mr. HAN Tonglin, a Misunderstanding of Granite Negative Spheroidal Weathering (by

Academician SHI Yafeng), the author of this paper collected a lot of materials and references to discuss the
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origin of potholes with Academician SHI Yafeng. The author disagree with Academician SHI Yafeng on
the origin of potholes. Potholes are formed without being controlled by the joints in granites and without
the participation of weathering, and thus, can not be interpreted with the so-called “negative spheroidal
weathering”. Potholes can only be formed under the erosion of fast whirling water, and so the ones found
on the granite ridges in the east of China can be treated as the meltwater erosion indicators of Quaternary
glaciation. Recent observation on the abrupt draining of meltwater from the supraglacial lakes in Greenland
provides important evidence for the meltwater origin of potholes. The arguments on the origin of potholes
in China reveal the discordance of researchers on the development of Quaternary glaciation in the east of
China. Apart from potholes, the Chinese researchers should pay more attention to other landform records
related to Quaternary glaciation in the east of China. The so-called “Moulin Argument”, proposed by
Professor HAN Tonglin, has improved the research on the landforms of Quaternary glaciation in the east
of China.

Key words: pothole; negative spheroidal weathering; meltwater; east of China; Qauternary glaciation

5. A large meltwater stream rushes across the surface of the

e Fﬁ w]ll' CZ / Explanation of Plates Greenland Ice Sheet filling a supraglacial lake. (Image courtesy of
(F/% T [X_xjg%Tékﬁl‘%ﬁ IS H_ﬁj %J%%%E%) Sarah Das, WHOD) (Taylor. 2009) ( [20] 0-05-1 6], http: //WWW

(All photos by the author of this paper, except for the ones boston. com/bigpicture/2009/08/greenland. htmb.

6. The meltwater is running through a moulin from a supraglacial
lake down to the bedrock in Greenland (Foxnews, 2008) ([2010-

downloaded from the Internet)

& Hﬁ 1 / Plate [ 05-167]. http://www. foxnews. com/story/0, 2933, 351633, 00.
htmD).

LW B RIRIAER s AR /T R i o\ I A8 B 5 et i 7. Giant lakes of meltwater pooled on top of Greenland’s ice sheets
NW NE 95 2145 LY 5 77 T8 1 SR 0 A8 ey 7 BRC0R A T 18 can suddenly drain to the bedrock(Roach, 2008) ([ 2010-05-16].
T AR () 2 e AP Bl (] 2194515 3 2 & (GPS: N35°47. 0965 http://news. nationalgeographic. com/news/2008/04/080417 —
E119°58. 641"; H430m) , greenland—lakes. html).

2. FF By /NBRILIAE 5 2 10 0 vh A . 3% e ki RS T DL A o]y Al 8. Small potholes on a rock knob in front of Nigardsbreen, an outlet
T o P-4 19 IS0 DA B S 10 JRE 371 1 FR AR L AR T T FRAE AR glacier of Jostedalsbreen, western Norway. These potholes were
ST ) 2 A KL B RS U B LR W U o T PR Ak R AT carved in crystalline bedrock by subglacial melt water when the

3. HB/PNERINIE R A A E . glacier extended over the area ( Aber, 2008) ([ 2010-05-16 ].

4. MG 22 VKON e H 2 A vk ] Rl K F AR 22 vk b 81 3A (Taylor, http://academic. emporia. edu/aberjame/ice/lec03/lec3. htm).

2009) ([ 2010-05-16 J]. http://www. boston. com/bigpicture/
2009/08/greenland. html) ,

B ke T / Plate 1

5. & B 2 BOR 0 vk R 7K A 2 T 4R K B IIA (Taylor, 2009) 1. R0 B AR A2 T AE B4 A 718 5 a7,
([2010-05-16 . http://www. boston. com/bigpicture/2009/08/ 2. R b B MK A2 7T S5 K 3
greenland. htmD . 3. G EMRAEYE T EE A,
6. B 2 Uk b WK U VK Bk R 5O WIS TR (Foxnewss 4. (L ABIA 7 2 1 214 O
2008)([[2010-05-16]. http://www. foxnews. com/story/0,2933, 5. W H 287 2= L L 3 i Kk R
351633,00. htmD , 6. VAL = T HIOR LA KA X U JB 4.
TR 2 E R K B E KA VKO Rl K I AT AR 28 AR T I B vk 2 iR 7. ZBEBHINALR ALK UBA,
#B MY A (Roach, 2008) ([ 2010-05-16 ]. http://news. 8. T I 11y 7 e 3 v A
nationalgeographic. com/news/2008/04/080417 — greenland — 1. A pothole on top of granite arete in the north Chifeng, Inner
lakes. html) , Mongolia.
8. 4 B VG S B vk | A st E v | Rl K o TR G A il 7R AR 5 Aber, 2. An arete and cirques beside it in the north of Chifeng, Inner
2008) ([[2010-05-16]. http://academic. emporia. edu/aberjame/ Mongolia.
ice/lec03/lec3. htm) 3. A giant roche moutonnee in the north of Chifeng, Inner
1. A pothole found in Mount Dazhu, Qingdao, Shandong. (GPS: Mongolia.
N35°47.096"; E119°58. 641"; H430m). 4. An arete in the Mount Qingyun, Xintai County, Shandong.
2. A scouring trough found on top of a granite block in Mount 5. An scouring trough on top of the Mount Qingyun, Xintai
Xiaozhu, Qingdao, Shandong. County. Shandong.
3. Some large granite corestones on the surface of Mount Xiaozhu, 6. A U-shaped valley in the Mount L.ama, Fengning County, Hebei.
Qingdao, Shandong. 7. A U-shaped valley in the Mount Zushan, Qinhuangdao, Hebei,
4. There are a lot of supraglacial lakes on top of ice sheet in 8. A scouring trough on the surface of granite block in the Mount
Greenland in summer months ( Taylor, 2009) ([ 2010-05-16 ]. Laoshan, Qingdao.

http://www. boston. com/bigpicture/2009/08/greenland. html).
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