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Schweiz, mineral, petrogr. Mitt. 64, 451-458,1984

K/Ar dating of Quaternary volcanic rocks
from the Huabei Area, China

by Chen Wen Ji*, Anthony J. Hurford' and Emilie Jäger1

Abstract

17 K/Ar ages have been determined on eight Cenozoic basalts from the Huabei Area of North
China. Samples from the Da Tong volcanic area yielded Quaternary ages, whilst basalts from
Zhang Jia Khou, Wu An and Da Hei Shan Island give Pliocene and Miocene results, in contrast to
their previously supposed Quaternary age.

Keywords.rCenozoic, Basalt, China, K/Ar dating.

INTRODUCTION

Palaeogene volcanic rocks are widespread in Eastern China, apparently
restricted to Cenozoic sedimentary basins containing hydrocarbon deposits (Liu
et al., 1983). Cong et al. (1979), Zheng et al. (1978), and Zheng (1980) consider
that while early Tertiary basalts of a transitional type or tholeiite are derived
from the Upper Mantle by extensional fracturing and partial melting, late
Tertiary and Quaternary basalts of continental type are controlled by fracturing
due to rifting. Volcanic rocks considered to be of Quaternary age outcrop in the
Huabei Area, Northeast China, Guangdong and Yunnan Provinces and in the
South China Sea (Fig. 1, inset). Determination of young radiometric ages has
become possible in China since 1980, with the availability of expertise in
analytical techniques and the acquisition of new mass spectrometers. For example,
in the Huabei Area (Shan Xi, Hebei, Shandong and Henan Provinces, together
with the northern part of Jiangsu and the southern part of Liaoning) many

'Laboratory for Isotope Geology, University of Berne, Erlachstrasse9a, CH-3012 Berne,
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K/Ar ages have been determined for Tertiary volcanic rocks (e.g. Liu et al.,
1982). In the present study, we have determined K/Ar ages on basaltic rocks
believed by geologists to be of Quaternary age, from the Da Tong volcanic area
in northern Shan Xi province, the Zhang Jia Khou area in northern Hebei
Province, Wu An in Hebei Province, Da Hei Shan Island in the Bo Hai Sea and
Kuan Dian in southern Liaoning Province (see Fig. 1).

ANALYTICAL METHODS AND RESULTS

Fresh basalt samples of ~ 1 kg, free from weathered surfaces and alteration,
were crushed and sieved to different mesh fractions. Because of the young age
of the samples, great care was taken to ensure that the separate aliquots used for
potassium and argon analysis were homogeneous and truly representative: each

sample was divided with a sample splitter until the required weights (~ 1 g for
argon and ~0.5 g for potassium) were obtained. As a control of the representative

nature of different size fractions, four different grain size fractions were
analysed for sample SD-3.

Potassium concentrations were determined using a Beckmann flame photometer,

without an internal standard. Two diluted solutions were measured for
each sample, results agreeing to better than ± 1.5%. For the argon analyses,
aliquots of each rock sample were fused using an RF generator and the evolved
gases passed through a 2-stage purification system, using Ti and Cu / CuO getters

(Flisch, 1982). Isotopic analyses were measured in Berne with a Micromass
1200 mass spectrometer in static mode employing an enriched 38Ar spike
(Schumacher, 1975) calibrated against both known air volumes and the standard

minerals B4-M, B4-B, LP-6 and Gl-O (Flisch, 1982). Blank correction
measurements were made prior to sample extractions, where blank values for
40Ar of around 4x 10-8ccm were found. Measured sample 40Ar/36Ar ratios
were corrected for the mass discrimination by the mass spectrometer, using the
ratio of the accepted 40Ar/36 Ar value to the measured value, viz. 295.5/303.
Such a mass discrimination correction becomes particularly important when
the atmospheric component of the total argon is high, as is the case with the

young samples in the present study. Certain of the samples were measured
using a modified Christmas Tree extraction and purification system, permitting
up to twelve samples to be analysed serially.

The analytical results for the potassium and argon measurements are shown
in Table 1. Ages were calculated using the IUGS recommended constants
(Steiger and Jäger, 1977) and fall into two distinct age groups (Table 1): one
Quaternary with ages ranging between 0.124 and 0.458 Ma, the other, Pliocene
with ages around 4 Ma.
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Figure 2 Photomicrographs of two Basalt Samples:
2a) Sample SD-3: alkali-olivine basalt, Hao Tian Si, Da Tong.
2b) Sample SD-9: glass rich tholeiite, Yi Gea Zhia, Da Tong.

Scale bars are 0.5 mm.
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Figure 3 Sample SD-3:
3a) Variation of atmospheric argon and potassium contents with grain size. Error bars are 1 a.
3b) Variation of measured age with grain size. Error bars are 1 a.
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DISCUSSION

Four different grain size fractions were analysed from sample SD-3

(Table 1), a glass-free, fine-grained, holocrystalline alkali-olivine basalt

(Fig. 2 a) from the south of Hao Tian Si volcanic cone, Da Tong. Apparent
correlations exist between grain size and both potassium content and
40Aratmos. % (Fig. 3). With decreasing grain size, there is a marked decrease in
potassium content, which may result from a lower content of plagioclase feldspar.
Conversely, the 40Aratmos % increases with decreasing grain size, probably as a

function of the increasing surface area of the smaller grains and the consequent
increase in adsorbed atmospheric argon. Despite these variations with grain
size, the measured ages for the six analyses agree within experimental error, giving

a mean age of 0.383 ± 0.028 Ma (Fig. 3). Such reproducibility of results on a

young basalt with low potassium content, suggests that this rock may be suitable

as a Quaternary, interlaboratory K/Ar standard: at present no such young
(~ 400,000 a) standard, with a potassium content of ~ 1.5%, is available.

The other sample from Da Tong, SD-9, is a porphyritic tholeiitic basalt from
Yi Gea Zhia, containing glass spherules up to ~ 1 mm in diameter (Fig. 2b).
Repeat analysis of this sample showed a wild scatter of results for argon analysis
and hence calculated age (Table 1), although potassium content remained
constant at ~0.8%. Lack of reproducibility is attributed to an unrepresentative
sample-splitting, glass spherules being lost by rolling. These results indicate
that fine-grained, glass-free, holocrystalline basalt is the material best suited to
K/Ar analysis.

Older Pliocene ages were obtained from a single basalt sample TO-5 from
Xiao Suan Guo, Zhang Jia Khuo area (4.38 ± 0.29 Ma) and from two basalt
samples HW-1, HW-4 from Bai Cao Peng, Wu An area. Sample SM-3 from Da
Hei Shan island in the Bo Hai Sea yielded a Miocene age of 8.08 ±0.16 Ma.
These Pliocene and Miocene K/Ar ages contrast sharply with the Quaternary
age assigned to these four samples by geologists on the basis of their regional
situation. Such Neogene ages would demand serious reconsideration of the geology

in these areas, although more extensive dating studies are required to
accurately determine the age of eruption of these lavas.
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