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Analysis of the formation mechanism and environmental effects of
Tianchi Lake in Wenxian, Gansu Province
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Cheng du University of Technology, Chengdu 610059, China)

Abstract: The geological formation mechanism of permanent barrier lakes in carbonate areas is rarely studied. Systematic analysis
is also lacking on the environmental effects of such barrier lakes in arid areas. Their geological formation mechanism has theo
retical and practical significance, but the mechanism is not very clear yet. Using detailed field surveys and C;4 dating method, we
conducted an ir depth study on the formation mechanism and environment al effects of TianchiBarrier Lake in Wenxian County.
The results show ed that Tianchi Lake was formed when a strong earthquake struck the Tianchi region (6450 & 73) years ago,
causing two high landslides in the right bank and left bank of Tiachi valley at the same time, blocking the Tianchi valley. T he "
inverse grading structure feature" of the landslide deposit causes t he particle size structure of the landslide dam material to show
the features of "smaller below and larger above" and "smaller in the middle and larger on the sides". This is the reason why the
Tianchi Barrier Lake can stand long, becoming a natural reservoir, forming a unique microclimate, and generating a very rich,
varied, and het erogeneous landscape type. The long existence of Tianchi Barrier Lake accelerated the erosion rate down the land
slide dam, controlled the undercutting in the lake area, and had little effect on the undercut rate of the valley in the upper reaches
of the lake, forming clearly contrasting landforms.
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Fig.1 Location and landform map of Tianchi Lake

1.2 XEZH

FRIMX N2 2B Foh R R G = A
6B (D, se) M7 BR(Dy's) ARER(C) . B AT S
(P124) o T IIX e HZ =T 2 7 BY( D2 1S7) K
g~ JE 2 RIK e IR B 5 b A RS T AR
5 XA, WERR T, K A A HLE PR 43
N 332 £46 F1 328 £41° (] 2) . KX N IEA £
BURE AR, WEL ), PR 34 £57, AHELE P
BOGIE, A, (AR 2 45/ m; T L 7R 108
Z5€ TTELH S BB, A — %, 2 4/ m; T Js:
FEIR 2147 231, BRI BN, AT, 3 %%/ m.
1.3 i A

SCELR MK Mk A7 BAL TN 4 7 b AR
B IR ) = Tk i KR AL B, 2Rk i
iy SEAE - H B0 W ASS G Az, X Py KHL A
ELARFA 1 SCRIIUE /iR . R AT SC 20

TEA G TO s 75 3 4 4% - B RKINE R v
N, DX PN R R g e NW TSR RLE 2, i
AN 20°~ 607, Kithfh B8 THI- M- AU
FEWT R F1) 16 km, FE R IL- BRI - A& T Wi
Z9(F2) 22 km( & 2(a)) . F1 Al F2 ¥ 54 HithiE 5h
(I HE 3 iy Z45ie FLAT ek TERRAIE, ridsh Mea, B
1879 FERHIEE 8 PGB F EREm R . K
X WK BRI IBT2 E 2), — k- JLIa i
W MR BT LA 5 0, 55— 2 AR - 1 IR R T2
MR AL A il Azr ik o 4 € [ 3 FE Bl 2 50 X &)
KX GB 18306 2015), Kith 2 WEE ek B Q 30 g,
SOV ERFAEE I 0 40 so £5 EFTR, Kt X 3t kb3
RO ZE BIX, 57 WL IR K

2

KKK RE 4 5 EZEREH (K 2), KA N
GRS &V VoS 8Pt SRIMAPI A2 TS

LA SHE - 95 -



£16 % &% 96 H - mAAEE AR FHE - 2018 4 6 A

2

Fig.2 Geological map of Tianchi Lake
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Fig.3 Geological section A A’ of Landslide I

TR AR SRR 328 2417 WIEX E I
SR MY E R BES, NE A HiRa B 2) o iR
DERHECA TR PR P 453 9305 B AE A 17 AT

c 96 HEBSHE

(R A K &8 A4 T, L 77 IR 20 510 N T2t 108° £54 A
J1:34° 257 . FIRPRA LM IS EMAINE il 2=
THIAH H2H A5 R XRE e AU B R Btk o 76



BOE% e HA CE R E R EREL 2

SRR BN VB R, X S 5T b= A 47 8 ) 9 B
R ESe SEEE MH PeA Bk B, S0 R TR
()5 PN At o AR AN 55, e bRich VA, iR
PR ER RAE. HORA R E WG4 NW A BE il
SERITHIRLZE, FE AW IINER, T2 BROGE VR 1) fa 2 hr e i
F, LAk a0l NE - [ BE g faE il 240, DL Z
HRE SR B R 5 2 AR DR R T, 7R 3 AN AR
FET 222 (1 I ) 34 A7 10 R g 1 1) e A1, 3 1k e 2%
TR BRTE R oK. BARUY N4AOE i3, phE A A,
IEE] LLAARH 4, R LR ) S8OTE, TF s i i
P AL, B3 SR R VAT i HE AR o L R ) B
o R I B B B
2.2 0 5EH

0 S A& 2 AR E TR, EH/ 7 RN
N3&8W. BiZmfe 1 741 m, JE4 &2 130 m, 1§

4 0

AR P35 55 BE 2 960 m, fe K55 FEZT1 180 m, K4
1310 m( &l 2), 165 %14 948 73 m”, 72 LAY )iz 5
O R

O S BB HI T L 4, 3 3 LA 3 BN
TREE WA, 3 A KA, B — & e R
FPHERRSE PR AE” o REAR 5/ B T8 0 2 22 Oy AT
THERWD IR R, TR R 3 A AR e HEAR A )
I AAT 5. QI 4(a) BT, V3 HERRAA ) T
FE N2~ 5 cm BFIHA, & EAE 65% ~ 70%; Y fi
FEN25% ~ 30%, HHEHFEHN A3~ 05 m IR
A S RAN 10% , N85I R4, R 4h% s, i
4( b) Frow, MR HRT S, F 28 10~ 30 em IR
A, FEAE 55% ~ 60% , Hor I KA, BRIIH
06mx1mx12m, FESAE LI BAKE =
N 25%~ 30%; N TR 45, I 4h 9 Sk,

BB

Fig.4 Geological section BB of Landslide 11

WA TN, PGS %, ZEE- FEKEE
[0 332° Z46 Wz, £ )0 R W6 85 i T #os
JETH RAE T, BT AT BRI N T R A,
KA AR, BB B 1L s PR 214°
Z31° DL Va5 Wi s THLR M 30 1 i sl A 7 24k
TEHBRE i 2 T, 4 il 360 40 77 H 2L B LA, T R R

5 0

N322W 530, ia ¥ I FE g 2R3 1, B 498 Rt
TR HERL o LM ) 5488 20 9 b 5 A % TS - 5
i 750 SIE MM N A, RO B
A IR 5(d) ), 5 Hobh iy 22 18045 20 B
EE. O S8 30 T A R vl 4 Rl F = A5
RES-

Fig.5 Schematic profiles for the formation process of Landslide 0

(1) SR LA, RV PR S VIR, AR
A BRI = AR A AE B B N N i 4
JRT MU (BRES TH) J= R, RS BT 28 2 A
AR, B E KRR (B 5(a)) -

(2) KB VAT 4R LR Y), 25 HIRE B2 0 35 4 0, JF
FEJZ T B A A B, 5 i BOSONC B B, KR
“X7 BYT B, Horh— 207 BEZ TR e D9 i BT D) I
HI T SR VRV RS I A A, HLTH Rpk S, S 1A 3 n

A SHE - 97 -



£16 % &% 96 H - mAAEE AR FHE - 2018 4 6 A

A Je S H I 9 7 B I (B 5(b)) .

() TEHERAE R T, 71 iR Z W E EE 1,
HPrBYsmAE 3t — 20 HI 55, BRI 1) 3 31 45 0 45 |
I, A B 1 25l AR RE o — D i, 5 AT B PR
WERE, B DT, AR E TUEN TR R A
W 5(c)) -

2.3 0 F@im

Rt bt 7= 98 Z0ES) X, 75 2 7R R R
FAEFTR, A G546 1852 7 8 i, JCI A& v 1
LT Y =S QIO 01 Ny VK B LN 3 NG AR (2
FIF 507 AR5 R, AT T BB JE i O S ik
A BB R RE S, R0 S8 AT e R A RR 4
TR WS HER VG E(E 6) kE, 0 53
I I AT 2K, R HHE FEI A A R

3

SCELRIM( ] 1(b)) A FLIE K, TR 28 7
e RUKE 2 07 km, B 4L O 65 km, P35 55

7

N0 40 km, AR Q 82 km”, )t KKK 97 m,
PR 29. 3 m'™ ) RiER N 24. 17x 10° m’ . K
MWK T AR 37, 8 km” (& 2), WITH i k1 741
m, N SR O 508 b S R 3% 2E K Ve T ik
FEITE S 0

6 0
Fig. 6 Bird view of Landslide 0
HEFEMIK: 320 m, B 450 mo ITFEFHE (& 8
(a)), TDE B 90~ 110 m, AHXIZKTHIE B 24 mo HUAIG
MM L 107, i — ML) 15°~ 20°( & 7).

DD

Fig.7 Geological section D- D of landslide dam
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Fig. 8 Geological section G € of landslide dam
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Fig.9 Typical section of Tianchi ( The position of the section is shown in Fig. 2)
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Fig. 10 Landscape of Tianchi and its adjacent area
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