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Abstract

Two thick volcanic breccias and tuffaceous
scdiments were found in and around the Taipei basin
i terms of evidence of the surface outcrops and
drilled cores. They were directly overlaizd by the
Quaternary soft sediments. The Tertiary basement
{Wuchihshan Formation) appeared in the bottom.

Thick volcanic breccias featured massive,
matrix supported and poorly sorted occurrences
indicate that they were deposited by lahar. Two main
lahar events can be distinguished by about more than
80m thick tuffaceous sediments interbeding with
them. The volcanic blocks of upper lahar are mainly
two pyroxene andesites in which d:composed
hornblendes are occasionally found in some samples.
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Those in the lower one, nevertheless, include two
pyroxene andesites, two pyroxene hornblende
andesites and hypersthene hornblende andesites. Plot
of age data vs. the depth of samples shows two groups
of ages with younging upward: 0.3-0.6Ma for lower
part and 0.1-0.4Ma for upper part. The petrographic
and rock geochemical characteristics with age
variations in lahar deposits suggest that these two
lahars may have different sources. The charactersitics
of lower part of lahar found in the core are similar to
those exposed in the Peiton, Kuantu and
Chengtzuliao areas in terms of mineral assemblage,
geochemistry and age dating. Both may be deposited
at the same time and be offset by a later normal
fualting. This tectonic event, thus may occur not older
than 40Ka.
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Table 2: The Potassium-Argon ages of andesitic gravels

Sample| KO Warrtls Agetlo R
No. (%) (ccSTP/g) (Ma) (%)
KT06 | 1.86 | (1.2320.24)x1078 0.2020.04 86.5
KT08 | 1.69 | (0.51%0.14)x10°8 0.1020.03 94.2
KT20 | 239 | (2.5240.24)x10°8 0.32+0.03 754
KT22 | 200 | (0.9020.23)x10"8 0.1420.04 94.7
(7.23+1.70)x10"8 1.0940.26 959
KT36 | 2.06 g . .
(8.43+1.57)x 10" 1.2940.24 94,9
Mean: (7.831.64)x10°8 1.1940.25 | 954
KT41 | 224 | (1.5240.14)x108 0.2140.02 843
(2.0740.20)x10"8 0.400.04 83.6
KT60  1.60
(1.8540.20)x 1078 0.36+0.03 80.6
Mean: (1.96+0.20)x10"8 0.38+0.04| 82.1
KT6s | 1.16 | (1.79+0.45)x10°8 0.48+0.12 96.1
KT65A| 1.79 |  (2.63%0.16)x10°8 0.4620.03 73.1
KT73 | 1.78 |  (2.09+0.51)x10°8 0.36+0.09 97.0
(1.5740.17)x 1078 0.2540.03 88.8
LCO3 | 1.98 g
(1.4840.14)x 10 0.23+0.02 90.5
Mean: (1.5340.16)x10°8 0.2420.03| 89.7
LCOS | 235 | (1.25+0.90)x10°8 0.1740.12 98.7
KD6 | 172 | (2.9620.24)x10°8 0.530.04 88.7
Pe-7 | 173 | (1.02%1.51)x108 0.180.27 99.3
Ts9801] 2.61 | (4.6040.19)x10°8 0.55+0.02 77.4
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Table 4. The chemical analysis of the lahar in and around the Taipei Basin

Sample No. [KT-1 [KT-2  |[KT-6  |KT-8 KT-20 [KT-22 |KT-36 |KT-41 |KT-60 |KT-65 |KT-65A [KT-73 |Ku-2 |Ku6 |Lu-1 [Lu-2 {Lu-3 |Lu-5 |[Shih-1 [Shih-2
wt%

SiO, 53.77153.53 5335} 56.39|54.51| 53.75(53.72|57.46| 54685334 | 57.63|55.38|55.14] 55.98| 53.91| 55.29| 53.59]{ 54.98| 54.45| 54.62
Al O, 17031 16.57 1 20.05 18.12 | 18.91 19.65 [ 1587 [ 17.73 [ 17.81 | 1920 | 17.98 | 18.09 | 17.95] 18.35| 19.27| 18.65 19.70| 18.60f 19.45| 18.47
TiO, 0691 0691 0.74 0.65] 0.86 0.78| 0.69| 0.57| 0771 0.66 0.53| 072 0.9t} 0.67 0.76 0.73 0.77] 0.87 0.80 0.88
Fe, 0, 7801 858 6.97 774 6.80 727 778 | 7.41 9.09( 9.24 7591 855 8.14f 8.01 8.18 8.01 7.64( 7.56 8.16 8.05
MnO 016) 0.16[ 0.11 0.16] 0.11 012 0.15| 0.15] 0.14} 0.17 0.16 0.17] 0.13] 0.16 0.14 0.16 0.12] 0.12 0.14 0.13
MgO 3661 3.81] 4.05 482 4.18 432 491 347 441} 4.00 3401 406 4.17[ 3.74 3.98 3.96 4111 390 4.08 4.27
CaO 9.94110.14] 9.75 846 | 880 9.66 [ 10.35] 693} 8511 843 7414 794 | 7.05| 7.88 9.03 8.60 9.391 8.18 8.68 8.31
Na,O 2101 199 248 264 253 245 198 269} 240 240 2561 2641 255 281 2.79 2.75 272 2.79 2.67 2.70
K0 2151 2.01 1.86 1.69 | 239 200 206| 224 160] 1.16 1.791 178 2.66( 1.83 1.71 1.73 2.03] 2.47 1.76 2.36
P,0s 045 046 032 0.30 | 0.35 035 043] 034 024} 023 0.21] 031 036 0.30 0.27 0.28 0.33[ 0.36 0.26 0.37
L.O.1

Total 97.75 1 97.94 | 99.68 | 100.97 | 99.44 { 100.35 [ 97.94 ] 98.99 | 99.65 | 98.83 | 99.26 | 99.64 | 99.06] 99.73] 100.04| 100.16| 100.40{ 99.83] 100.45]| 100.16
MgO/ FeO | 0511 0491 0.64 0.681 0.68 0.65] 069 051 0.53{ 048 049 0521 0.56| 0.51 0.53 0.54 0.59] 0.57 0.55 0.58
Na,0+K,0 | 425| 4.00| 4.34 4331 492 445 404 493 4.00| 3.5 435 4421 5211 4.64 4.50 4.48 475 5.26 4.43 5.06
K,0/Na,O 1027 1.0t 075 0.641 094 082 1.04| 083} 067| 0.48 0.70 | 0.67| 1.04] 0.65 0.61 0.63 0.75] 0.86 0.66 0.87




Ki% : The trace element compositions of the lahar in and around the Taipei Basin

KT-1 KT-2 KT-6 KT-8 KT-20 KT-22 KT-36 KT-41 KT-60 KT-65
Li 4.1 2.65 8.12 5.7V 8.75 7.81 3.72 8.33 2569 25.75
Be 1.43 1.29 1.56 0.8V 1.98 1.65 1.40 1.08 0.81 0.94
P 2081.07 | 1916.59 | 1397.15 | 1338.60, | 1806.74 | 1581.23 | 1977.67 | 1486.81 | 999.55 | 991.73
Sc 33.54 31.33 32.19 32.15 42.09 39.40 39.35 18.96 26.91 27.50
Ti | 3057.76 | 2709.49 | 4653.15 | 2773.1" | 6055.46 | 5068.88 | 3229.41 | 2419.68 | 2781.41 | 2803.12
\ 246.30 | 22349 | 24389 | 2156< | 43596 | 273.90| 25726 | 173.90 | 259.42| 26278
Cr 107.35 | 104.98 7.94 8.40) 18.36 13.58 | 158.45 6.6 9.51 9.71
Mn | 1274.80 | 1164.03 | 935.01 | 1238.7« | 994.30 | 972.03 | 1209.17 | 1188.91 | 1292.85 | 1307.11
Co 25.49 26.25 22.10 22.00 22.83 22.47 28.28 17.73 21.75 22.05
Ni 18.34 18.89 9.15 7.3 8.67 7.77 24.27 4.00 5.92 6.16
Cu 71.21 66.70 | 182.19 8212 | 105.44 96.78 71.66 67.46 35.34 36.01
Zn 84.28 78.50 61.55 69.0« 65.05 52.58 80.50 7214 72.85 74.05
Ga 16.77 14.93 17.90 17.08 19.68 17.48 15.95 17.16 18.34 18.35
Ge 1.68 1.52 1.59 1.78 1.88 1.65 1.74 1.72 1.79 1.78
Rb 78.24 71.74 78.43 57.6: | 113.20 87.37 74.42 80.02 38.07 38.11
Sr 488.38 | 44497 | 64635 | 53141 | 68964 | 65464 | 46221 | 55520 | 489.68 | 486.16
Y 20.27 18.62 18.56 18.8« 21.95 18.73 20.53 17.01 17.21 17.10
Zr 101.22 84.53 67.15 77.85 | 111.42 63.32 91.17 86.95 53.29 53.84
Nb 4.42 4.54 424 3.7« 7.42 5.1 4.90 5.07 3.09 3.10
Cs 2.99 2.83 3.56 1.50 4.38 3.42 2.58 5.28 2.17 217
Ba 42540 | 37520 | 750.28 | 527.549 | 1052.68 | 807.14 | 40451 | 641.16| 389.63 | 393.80
La 14.46 13.12 20.85 17 .6« 27.69 22.54 14.06 20.23 11.98 12.01
Ce 29.25 26.98 42.19 35.12 54.47 4485 28.73 38.99 26.43 26.76
Pr 3.43 3.16 4.89 3.99 6.14 5.14 3.39 4.35 3.02 3.04
Nd 14.54 13.38 20.64 16.8 25.69 21.58 14.44 17.60 12.98 12.98
Sm 3.60 3.24 4.63 3.79 5.61 4.89 3.57 3.69 3.10 3.17
Eu 0.94 0.83 1.23 1.0:! 1.37 1.22 0.93 0.95 0.86 0.87
Gd 3.09 2.84 3.74 3.1 4.33 3.76 3.16 2.81 2.62 2.63
Tb 0.47 0.43 0.49 0.44 0.58 0.51 0.49 0.40 0.40 0.40
Dy 3.31 3.04 3.20 3.05 3.84 3.31 3.38 2.70 2.83 2.81
Ho 0.69 0.63 0.65 0.64 0.76 0.65 0.70 0.56 0.58 0.59
Er 1.90 1.73 1.71 1.75 2.01 1.72 1.91 1.58 1.61 1.62
Tm 0.31 0.28 0.26 0.28 0.31 0.26 0.31 0.26 0.26 0.26
Yb 2.01 1.85 1.45 1.6() 2.01 1.65 2.01 1.75 1.49 1.50
Lu 0.31 0.29 0.26 0.29 0.31 0.25 0.31 0.28 0.27 0.28
Hf 2.48 2.00 1.87 1.9% 2.75 1.76 2.14 2.04 1.53 1.53
Ta 0.25 0.30 0.22 0.19 0.45 0.32 0.32 0.31 0.17 0.17
Pb 8.11 7.34 14.70 12.78 23.80 19.26 7.74 16.96 5.33 5.42
Th 4.93 4.60 7.98 6.4. 14.99 9.72 4.92 8.52 4.53 1.62
U 1.32 1.19 2.43 1.74 4.42 2.82 1.25 2.29 1.11 0.25




KT-65A |KT-73 Ku-2 Ku-6 Lu1 Lu-2 Lu-3 Lu-5 Shih-1 Shih-2
10.51 9.49 11.77 10.75 8.09 13.41 15.82 11.4 10.09 12.47
0.85 1.12 2.03 1.34 1.32 1.65 2.4 2.51 1.47 217
918.37 | 1344.80 1652| 1327.79] 1219.73| 1348.34] 1553.06 1672| 1214.64| 1684.69
21.74 27.55 31.09 23.83 25.48 35.9 39.38 32.36 26.04 33.84
2314.03 | 3037.02 | 5578.92] 4725.77] 5140.33| 4900.53| 4995.24( 5495.31] 4989.39| 5469.85
203.63 | 285.90 313.05] 273.96] 279.93| 251.81| 295.88] 31291 276.19; 284.88
7.51 6.32 6.01 2421 4.1 6.73 6.33 8.63 3.74 68.3
1186.33 [ 1294.08 | 1031.07| 1186.95| 1145.03] 1230.43 998.2] 951.57| 1090.41[ 1001.21
18.06 21.36 40.93 20.47 23.34 21.71 22.14 22.11 23.95 28.74
4.08 5.43 6.89 14.88 5.81 4.66 7.6 7.76 6.21 38.52
33.03 82.21 85.44 82.31 81.18 71.66] 103.44 91.3 76.09 91.69
62.42 71.64 67.49 73.38 69.69 71.05 65.61 65.37 7117 63.49
16.68 17.58 18.29 18.12 18.32 18.76 19.79 18.99 18.34 18.56
1.70 1.81 1.58 1.59 1.56 1.57 1.5 1.53 1.48 1.53
65.88 79.88 118.01 90.69 74.19 79.58 93.3 117.5 77621 105.04
461.17 1 501.10 558.12f 527.69| 54463| 534.55| 668.73] 661.43] 554.92| 652.25
15.22 18.86 20.28 17.56 17.46 17.87 17.45 18.75 17.75 18.45
68.19 77.99 117.29 73.55 73.44 86.36 7451 11277 86.58 67.91
3.48 4.69 8.14 6.12 5.64 6.41 5.94 7.77 6.52 7.05
3.66 4.87 12.77 8.83 4.67 6.85 6.67 12.52 7.16 7.8
43264 | 511.68 | 1058.67| 513.76] 558.87] 565.35| 887.84] 1079.64] 601.34| 1021.86
13.16 16.71 29.62 17.6 18.96 20.94 23.62 28.48 19.65 27.35
26.04 32.70 57.8 34.15 39.26 43.68 47.95 57.02 40.95 54.96
2.92 3.76 6.94 4.07 4.73 5.32 5.84 6.74 4.87 6.49
12.24 15.90 26.96 16.33 19.37 21.55 234 26.6 19.94 25.5
2.74 3.53 5.1 3.25 3.93 4.26 4.7 5.07 4 4.87
0.76 0.96 1.28 0.96 1.11 1.18 1.35 1.2 1.08 1.19
2.31 2.90 422 2.97 341 3.39 3.69 4.01 3.46 4.02
0.34 0.44 0.67 0.48 0.56 0.58 0.61 0.64 0.55 0.63
2.40 2.98 3.58 2.88 3.07 3.24 3.39 3.49 3.09 3.36
0.51 0.64 0.73 0.62 0.63 0.68 0.68 0.7 .64 0.67
1.43 1.77 2.06 1.8 1.81 1.9 1.91 1.98 1.84 1.89
0.23 0.29 0.32 0.29 0.28 0.3 0.29 0.31 0.29 0.28
1.39 1.66 1.89 1.81 1.7 1.84 1.72 1.82 1.74 1.67
0.26 0.30 0.28 0.28 0.26 0.28 0.26 0.28 0.27 0.24
1.73 1.98 3.2 2.06 217 2.57 2.35 3.24 2.43 2.25
0.20 0.24 0.48 0.35 0.37 0.39 0.37 0.48 0.38 0.41
7.03 9.16 25.25 11.68 11.37 13.07 22.55 28.38 16.01 21.01
5.14 5.98 13.54 5.87 6.93 7.64 9.1 13.67 8.07 10.11
1.67 2.23 3.82 2.16 1.97 2.14 2.63 4.05 2.33 2.6




