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A Preliminary Study on Crustal Deformation in Hengchun
Peninsula, Southern Taiwan
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ABSTRACT

Previous studies on active tectonics study in the Hengchun Peninsula focused on the
Holocene absolute uplift rate of the peninsula. However there is comparatively few study
concerning the reactivation on the Hengchun fault, suspect active a reverse-slip fault in the
southern Hengchun Peninsula. Therefore, GPS measurement and precise leveling survey in
Hengchun peninsula were concluted in 2003-2004 for unraveling the relative movement around
the fault as well as the crustal deformation in the peninsula. Results from GPS measurement
show that the horizontal slip rate ranges from 4 to 6 mm/year toward W to WNW, and the rate is
no significant difference in both sides of the Hengehun fault, although the average slip direction
on the hanging wall is 10 degrees more deflected toward north compared the footwall. Besides,
combination of the previous data and the present study, the slip pattern on both sides of the
Hengchun fault has no significant change during the last decade, and it might be even less active
compared to the other active faults in Taiwan. The relative uplift rate obtained from precise
leveling measurement also shows that there is no significant difference in both sides of the
Hengchun fault. However, the northern part of the West Hengchun tableland has 10 mm/year of
uplifting more than the other areas in the peninsula. We suggest that a reverse-slip fault might

exist in its western side to cause the continuous tilting in the tableland.
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Table 1 Results of GPS measurement of Hengchun Peninsula during 2003 to 2004.
point name of point —N_TWI?67 . _‘E__TV\_ID6;7 slip direction displacement
number (CEEEE | (CESTEEE) | (Azimuth in degree) (mm)
TR BT/ T #%(In footwall of the Hengchun fault)

G702  |BFEEE/N 2439991.651 219416.753 270.5 51.6
G703 WRIJTER/N 2439961.168 220990.314 279.0 51.2
G705  PRAEE/N 2436308.841 220315.793 271.8 49.1
G706 |ILI¥EER /N 2432011.252 219761.252 277.0 56.7
G708 |&E SR B /)N 2430417.990 221819.733 272.8 45.2
G709  PKIRE]/N 2427285.198 221467.204 279.2 51.2

{RA4787/& I #(In hanging wall of the Hengchun fault)
G643 BRT /N 2427447871 228649.553 283.9 44.5
G691 [fh1LLIER/)N 2463300.633 213403.583 278.8 44,7
G692 AR 2464550.349 219747.580 271.1 61.2
G693 [HEEEE /N 2454864.608 217496.802 277.2 53.2
G694 [FHEEE/IN 2456360.189 223573.501 283.6 48.0
G695 [FIHE/] 2459752.187 228894.083 277.1 53.3
G696 L2/ 2466280.766 236417.306 289.5 46.1
G698 ISR E/)N 2444365.359 223260.019 277.3 61.6
G699 [AMIBI/N 2447694.778 225753.300 289.4 57.1
G700 [EEFFEN 2453247.147 232458.516 284.5 48.8
G701  [JH¥IESEE 2454703.584 236610.821 286.7 48.5
G704  [RITFRE 2441632.913 224772.948 287.1 54.0
G707 [EREEE 2432899.899 224380.141 282.5 50.7
G713 B 2447643.551 233353.318 2955 51.4

FiN @ k4% (In hanging wall of the Manjhou fault)
G689  [EhE{sHLE 2432540.620 233312.896 292.5 42.0
G710 |[KEEE]/ 2434352.733 230332.505 290.1 48.9
G711 [N EE /N 2435939.000 232443.345 289.8 42.2
G712 |[ESE 2442060.795 231490.270 287.0 49.1
G714 [JudliEl b 2446047.968 236160.215 295.5 48.9

T 1T & T 2 (In footwall of the Chaochou fault)

G622 |[JTH B/ | 2481191.141 210911.172 275.0l 46.9

T INER & _E 8% (In hanging wall of the Chaochou fault)
G621 [FEAIEEN 2482047.893 212387.497 277.9 49.4
G624 |EERN 2474059.022 208055.315 273.8 49.0
G625 [ETEEE]/I 2473741.514 210618.765 270.5 47.5
G626 |[H¥ESR 2474672.111 214531.384 277.2 44.7
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Table 2 Results of northern section of precise leveling measurement in Hengchun
Peninsula during 2003 to 2004,

Point

Name of

Elevation in| Elevation in |Variation in elevation Spacing of

Number | measuring point {2003 (mm) | 2004 (mm) (mm) measuring point (m)

G662 RE 100,000.00]  100,000.00 0.00 0.00
G663 | THEMIE 85,481.89]  85476.52 -5.37 344.46
G664 |BEE 64,280.91 64,274.34 -6.57 467.81
G665 |[MEBILHERM | 42,02038] 42,011.43 -8.95 765.92
G666 |1 38,807.42]  38,797.81 -9.61 381.50
G667 =FH 38,420.37 38,409.66 -10.71 536.29
G668 IF S P A 40,911.12}  40,901.17 -9.95 355.84
G669 |MEEE/ 44,797.50]  44,778.31 -19.19 1,157.47
G670  [IEA&EHANAT 46,049.69]  46,040.34 -9.35 467.31
Q052 R 51,871.38 51,861.23 -10.15 737.76
G671 N 65,271.42|  65267.45 -3.97 365.18
G672  [EEG 66,407.66]  66,400.16 -7.50 416.65
G673 [#RJNEER S1 78,827.56]  78,820.21 -7.35 320.91
G674 [EIE 78,163.75]  178,149.02 -14.45 255.14
G675 H K R 30,560.84 80,551.99 -8.85 358.96
G676 BB TimEL 98,173.12]  98,161.28 -11.84 805.45
G677 Mk 103,518.06]  103,503.78 -14.27 340.00
G678 |t 111,833.50|  111,819.85 -13.65 357.95
G679 T 125,338.78 125,327.98 -10.80 467.07
G680 FHEEIRS 91,748.43 91,727.40 -21.03 671.67
G681 T 71,621.15|  71,608.01 -13.14 513.72
Q055 |7KUEMY 65,397.70]  65,385.27 -12.43 620.03
G682 | RIIFERE 62,863.93]  62,853.75 -10.18 346.10
G683 R Ui 15 54,081.39|  54,071.86 -9.53 774.275
G684  |G684 42,069.85|  42,062.80 -7.05 553.25
G685 HECIHG 40,773.58 40,766.20 -7.38 558.32
G687 |G687 36,130.20]  36,121.68 -8.52 512.05
8788 [EEY=] 34,211.91 34,197.33 -14.58 701.29
Q024  |I0FE 33,224.33|  33,214.35 -9.98 536.21
G688 |WEE MG 27,379.40|  27,368.78 -10.62 986.98
G689 |ME{FE 30,971.40{  30,960.27 -11.13 558.82
G690 |fFEHEK 36,544.68]  36,534.44 -10.24 1,001.28
G3113  |[FEE/KIERE 33,132.73|  33,122.87 -9.86 726.77
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Table 3 Results of southern section of precise leveling measurement in Hengchun
Peninsula during 2003 to 2004.

Point | Name of measuring | Elevation in | Elevation in Variation in Spacing of
Number point 2003 (mm) 2004 (mm) | elevation (mm) measuring point (m)
G661 PEEEE 100,000.00|  100,000.00 0.00 0.00
G660 |HEfK 62,597.59 62,598.56 0.97 693.64
G659 REPRREE 78132 42,537.81 42541 .24 3.43 646.49
G658 b2 % 24,657.48 24,660.23 2.75 684.98
G657 T =% 19,197.27 19,198.38 1.12 858.47
G656 (5] LI S G B 12,558.10 12,562.30 4.20 551.89
G655  |[{FrEighe 5,369.14 5,369.35 0.21 599.50
G654  |Ges4 8,560.37 8,563.60 3.23 544.10
Q012 ikt 9,027.42 9,029.21 1.79 252.00
G633  |[ERE=RK 9.860.09 9,860.56 0.47 514.91
G634 = 26 it 28K 10,778.78 10,781.24 2.46 54538
G635 R L -3,934.88 -3.934.37 0.51 398.01
Q013 |Fgi -7,427.85 -7,427.31 0.55 199.70
G636 5 26 #1 29K -9,594.69 -9,593.84 0.85 405.65
G637  |FEEE R E 3,762.40 3,752.53 -9.87 480.35
G638 TP 215.18 215.56 0.38 401.56
G639 EERiTiea %4 -7,890.71 -7,887.86 2.84 490.31
Q014  |[EF L 5,697.65 5,701.61 3.96 415.21
G640 B R T -2.853.32 -2,850.26 3.06 737.45
G641 ARy s -4,546.06 -4,541.99 4.06 791.76
G642 B -6,516.58 -6,512.73 3.86 405.55
Q015 RTEER -7,132.29 -7,130.35 1.94 274.52
G643 BT BN -1,167.62 -1,166.21 1.41 733.77
Go44 | EFRIGTE -1,478.86 -1,477.82 1.04 754.68
G645 SRS -2,040.91 -2,046.20 -5.29 529.39
Qole  AENLN 430.21 422.76 -7.45 303.82
Go46  |EsTILEE 371.88 368.23 -3.65 580.46
8783 BRI -9,447.99 -9,453.52 -5.53 501.55
G647 BRI BTG -8,082.93 -8,087.21 -4.28 560.21
G648 BiEEgst -5,777.32 -5,782.57 -5.25 509.29
Q017 A -6,673.62 -6,677.74 -4.12 622.61
G649 26 £7 38K 151.44 141.55 -9.88 527.57
G650 5 26 §# 38.5K -2,929.66 -2,938.60 -8.94 497.01
T291 FHTE -8,411.92 -8,424.07 -12.15 481.64
G651 T R TR L -7,389.20 -7,403.24 -14.04 609.68
G652 IR -6,325.90 -6,340.39 -14.49 191.86
G653 TS R -8,154.01 -8,154.01 0.00 287.60
8786 RNk -322.32 -317.26 5.06 400.95
Q019 il = 20,828.69 20,840.54 11.86 665.96
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Major landscapes in the Hengchun Peninsula. A: From left to right there locates
the West Hengchun tableland, the Hengchun valley and the Central Range. B:
The West Hengchun tableland gently dips toward east (right). C: The Hengchun

fault is located in between the Central Range (far) and the Hengchun Valley
(near).
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Fig.2 Geological map of Hengchun Peninsula (after Chen ez al., 1985)
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Some outcrops near the Hengchun fault. The west-dipping Pleistocene limestone
in the Wongsha area (A).Away from the deformed limestone shows fractured

and folded phenomena (B). The limestone overlies the highly deformed
mudstones of the Kenting Formation, near Hengchun.
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A: The locations of GPS stations and positions for precise leveling in Hengchun
Peninsula. B: The results of GPS measurement in horizontal from 2003 to 2004,
showing the slip direction and net displacement relative to the SO1R located in
Penghu Island.
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Results of horizontal velocity fields of GPS measurement from 2003 to 2004.
The velocity fields are measured parallel to (A) and perpendicular to (B) the
Hengchun fault, respectively.



B P UL W E AR E R

70
2480000
70000
2460000 £
2450000 -
e
244m) L 200 ?1!&%&3 7:‘?)00{? ?:.%00 2@0 255000 .
2430000 o
%
§ s
03 e 1200 o
. e km. - T\§
- feo a ek : = S \ 1 ._ .."..%mm»% H l
210000 220000 230000 240000

BAEFEHERFTOGUBEEATHE

Bl 75
Fig.6 The contour map of displacement in horizontal.
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Fig.7 Result of precise leveling of the northern section, from Sanhai to Chialeshui,

during 2003 to 2004.
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Fig.8 Results of precise leveling of the southern section, from Paisha to Erluanbi.
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Fig.9 Three geological cross section, from north to south, of the Hengchun Peninsula.
There is probably a reverse-slip fault located in western side of the West
Hengchun tableland.



