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Tectonic setting of Taiwan and Chilung Volcano group

~ Modified after Lai et al. (2014)
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Geological Background — Dating of CVG

Fission Track Dating

Dating Method K-Ar (FTD)

1.Chen et al. (1993):

Juang and Chen 0.88-1.40 Ma

Chilungshan (1989):

0.81-1.7Ma 1.1+0.1Ma

Juang and Chen
Chilungyu (1989):
1.02+0.05 Ma

Chen et al. (1993):
0.37+£0.09~0.28+0.04 Ma

Chilungshan: 0.81~1.40 Ma
Chilungyu: 0.28~1.02 Ma

2 Liu et al. (1986) & Liu (1987):

Lee (1998)
1.26+0.01Ma

> Chilungyu is younger than Chilungshan

Zircon U-Pb

1. Gao et al. (2010):
1.174£0.02 Ma

2. Wan et al. (2012)
1.041+0.06 Ma

3. Shao et al. (2014)
1.11+£0.05Ma

Chu et al. (2018):
0.41+0.03 Ma




Magma mingling model in Chilungshan
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1. Magma in darker band: higher density; more alkaline
2. Magma in lighter band: lower density; more acidic; more gas holes
3. Magma in lighter band has higher buoyancy to float upward

4. Large viscosity difference —> magma mingling occur




Research motivation

In this study, we try to use mineral chemistry to study the phenocryst

of CVG.
Mineral composition analyses were obtained on polished thin sections

from these two locations.

» The selected minerals are clinopyroxene, orthopyroxene, plagioclase

and hornblende.



Mineral chemistry analyses

Scanning Electron Microprobe (SEM, JEOL JSM-63060LV) fitting with an Electronic Microprobe Analyzer
Energy Dispersive Spectrometer (EDS, Oxford Instruments INCA-300) (EMPA, JEOL EPMA JXA-8900R)



Thin Section of Chilungyu




Thin Section of Chilungshan Thin Section of Chilungyu




Thin Section of Chilungshan




Polished Sections
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SEM-EDS Results
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SEM-EDS Results
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SEM-EDS Results
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Classification of Plagioclase

Location
Chilungshan

Analyzed Corrected

Chilungyu

Chilungshan

—— Result of CVG
by Chen (1990)

NaAISi303 C&AlelOg

Plagioclase Feldspars

Chilungyu

——— Result of CVG
by Chen (1990)

NaA|Si308

C3A|2$i08
Plagioclase Feldspars




Classification of Clinopyroxene

Location
Chilungshan

Analyzed Corrected
n= 134 n=3
n= 90 n=6

Chilungyu

Chilungshan

_——— Result of CVG
" by Chen (1990)

Clinopyroxenes

CaMgSi, 0
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Classification of Orthopyroxene

Location
Chilungshan

Analyzed

Corrected
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EMPA Results and discussion — Magma mixing?

Location FCLY-2-A FCLY-2-B
Spot Areab5 21 Aread 17

Location of spot Core Core

Fo mole (%) 79.2 78.0

QMagma mixing in Chilungyu? QOIivine + Quartz?



EMPA Results and discussion — Magma mixing? 30010

Data Analyzed Corrected Data Analyzed Corrected

Chilungshan n= 384 n= 168 Chilungyu n= 110 n= 25
Sample 18CLS-2-A 18CLS-2-A
Spot area6_9 area6_11 Spot aread4 14 aread4 15

Location of spot Core Rim Location of spot Core Rim

Wo mole (%) 263 29.1 Wo mole (%) 24.5 44.6
18CLS-2-A 18CLS-2-A FCLY-2-B FCLY-2-B

Spot area10_13 area10_15 Spot area9 90 area9 91

Location of spot Core Rim Location of spot Core Rim

Wo mole (%) 27.6 29.5 Wo mole (%) 30.7 14.0
Sample 18CLS-2-C 18CLS-2-C 18CLS-2-C FCLY-2-B FCLY-2-B
Spot area6 25 areab 26  area6 28 Spot area9 90 area9 91

Location of spot Core Core Rim Location of spot Core Rim

Wo mole (%) 28.9 28.4 282 Wo mole (%) 21057/ 14.0
Sample 18CLS-2-C 18CLS-2-C 18CLS-2-C Sample 18CLS-2- 18CLS-2-C 18CLS-2-C
Spot area7_14 area’7_15  area7_16 Spot area’_14 area7_15 area7_ 16

Location of spot Core Rim Rim Location of spot Core Rim Rim

Wo mole (%) 27.3 28.6 27.7 Wo mole (%) 27.3 28.6 27.7




EMPA Results and discussion — Magma mixing? K ZEC[HESS

Data

Chilungshan

Sample

Spot

18CLS-2-a

area2_9

Corrected

Analyzed

n=43
18CLS-2-a
Area7_35

n= 351
18CLS-2-a 18CLS-2-a

area0_11 Area7_34

Data
Chilungyu

Sample

Spot

Analyzed Corrected
n= 424 n=172

FCLY-2-B FCLY-2-B FCLY-2-B FCLY-2-B FCLY-2-B

area0_29 area0 31 Area3 5 Area3 6 Area3d 7

Location of
spot

Core

Rim Core Rim

Location
of spot

Core Rim Core Core Rim

An mole
(%)

Spot

68.7

18CLS-2-a

area13_1

51.0 78.1 Dats
18CLS-2-a 18CLS-2-c = 18CLS-2-c
areal 23

areal3 3 areal_ 21

An mole
(%)

Spot

56.1 60.8 51 2 52.0 61.6
FCLY-2-B FCLY-2-B FCLY-2-B FCLY-2-B
Area3 108 Area3 109 Area3 110

FCLY-2-B
area9 62 area9 64

Location of
spot

Core

Rim Core Rim

Location
of spot

Core Core Rim Core Rim

An mole
(%)

Spot

78.0
18CLS-2-c

area7_5

55.6 65.0 58.5
18CLS-2-c 18CLS-2-c 18CLS-2-c 18CLS-2-c

area7_7 area7_9 area7_10 area7_12

Location of
spot

Core

Rim Core Core Rim

An mole
(%)

Spot

79.8 53.5 59.9 66.6 55.0

FCLY-2-B FCLY-2-B FCLY-2-B FCLY-2-B FCLY-2-B

area9 65 area9 66 area9 68 Area9 78 Area9 80

An mole
(%)

67.4

46.4 75.0 68.4 53.2

Location
of spot

Core Core Rim Core Rim

An mole
(%)

LT 67.2 54.5 83.6 62.4




Conclusion

» According to our results of mineral chemistry,

» Plagioclase in Chilungshan and Chilungyu are belonged to labradorite and
bytownite, and some andesine can also be found in Chilungyu.

» Hypersthene and diopside can be found in both areas, however, augite only
exist in Chilungyu

» Some olivine existed abnormally in Chilungyu's sample, and this occurrence
might as a result of magma mixing. However, we find no olivine in the thin section.

» There is no obviously different chemical composition between core and rim in all
phenocrysts. Therefore, magma mixing might be unusual in CVG.



Reference

e Chen, C.H., 1990. Igneous rocks of Taiwan. Geology of Taiwan Series no. 1. Bulletin of the Central Geological
Survey, 137p (in Chinese).

e Teng, L.S., 1990. Geotectonic evolution of late Cenozoic arc-continent collision in Taiwan. Tectonophysics 183,
S57-76.

e Wan, Y., Ho, K., Liu, D., Zhou, H., Dong, C., Ma, M., 2012. Micro-scale heterogeneity of andesite from
Chilungshan, northern Taiwan: evidence from melt inclusions, geochronology and Hf-O isotopes of zircons.
Chemical Geology 328, 244-258.

e Wang, K.L., Ching, S.L., O'Rellly, S.Y., Sun, S.S., Shinjo, R., Chen, C.H., 2004. Geochemical constraints for the
northern Taiwan region. Journal of Petrology 45, 975-1011.

* Yu-ming Lai, Teh-Ching Liu, Yu-Ming Chen, Yoshiyuki lizuka, 2014. Meting and crystallization of andesite from
Chilungshan, Northern Taiwan: An experimental Petrological study at atmospheric pressure, Quaternary
International 349, 221-231.

e Mei-Fei Chu, Yu-Ming Lai, Qiuli Li, Wen-Shan Chen, Sheng-Rong Song, Hao-Yang Lee, 2018. Magmatic
pulses of the Tatun Volcano Group, northern Taiwan, revisited: Constraints from zircon U-Pb ages and Hf
isotopes, Journal of Asian Earth Sciences 167 (2018) 209-217.

* Wen-Yu Shao, Sun-Lin Chung, Wen-Shan Chen, 2014. Zircon U-Pb Age Determination of Volcanic Eruption in
Lutao and Lanyu in the Northern Luzon Magmatic Arc, Atmos. Ocean. Sci., Vol. 25, No. 2, 149-187 , April 2014

r ZEINRINEBFMREZHR > 5KiF¥F > 2006
» EEXLBFRIIEFRER ZREMUERWSR - FERR > 2002
» BERZKHE  BRIER » &BRBRRERERT - 1990




Acknowledgement

Teacher Advisor:

Professor Lai Yu-Ming

Analysis of EMPA & SEM-EDS results:

Yoshiyuki lizuka, Masako USUKI, Wang Yu-Shiang

Sample Preparation:

Hsia Wen-yu, Lee Dung-Han, Yang Chih-Yuan, Ho Chi-En



