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Features of volcanic rocks in the Unzen area as studied by
their lanthanoid abundance patterns

Teruyuki Honda*, Takao Oi**, Tomoko Ossaka**, Mitsuaki Yui**
and Koichiro Watanabe***

Abstract: The lanthanoids (Ln's; s;La~;;Lu) occuring as minor or trace elements in nature have
been and still are an important tool for geo- and cosmochemical studies. As an important
geochemical measure, Masuda (1962) and Coryell et al. (1963) introduced independently the "rare
earth element abundance pattern (REE pattern)” or the "lanthanoid abundance pattern (Ln
pattern)”, the plot of the ratios of Ln abundances in a natural sample to those in chondrites
against the symbols of the elements arranged in the order of increasing atomic number or against
ionic radii of the Ln's.

In this work, we determined the Ln contents in volcanic rock samples with varying ages
ranging from the present to about 300 ka in the Unzen area where the present volcanic activity of
Mt. Unzen-Fugendake started about five years ago, employing neutron activation analysis (NAA)
as analytical methods. We examined the secular changes in Ln contents and Ln patterns of the

rocks and discussed the features of volcanic rocks in the area.
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The major findings of this work are summarized as follows.

(1) Of the fourteen naturally occurring Ln's, seven to ten Ln's were determined at ppm levels by

instrumental NAA (INAA) and eight to twelve by NAA incorporating aluminium coprecipitation in

the pretreatment process (PNAA). PNAA in general gave results with smaller errors than INAA.

(2) The Ln patterns obtained were all similar to each other, having negative slopes in light Ln's

and being nearly horizontal in heavy Ln's, irrespective of the ages of the rocks examined.

(3) Volcanic rocks brought about by the present and past volcanic activities in the Unzen area

show little secular changes for the past three hundred thousand years based on the analysis of the

Ln patterns, except for a small negative increment.

Keywords: Unzen volcano, Lanthanoids, Lanthanoid abundance pattern, Neutron activation

analysis, Aluminium coprecipitation
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Ce 50.4 £0.8 |47.2 £0.4 [45.4 1.0 |46.0 £0.6 [46.6 0.7 |47.6 £0.9
Pr ND ND ND ND ND ND
Nd ND \D ND 16 =*3 ND ND
Po ND ND ND ND ND ND
S 3.6 £0.8 | 41 %01 [ 3102 | 41 %01 | 42 +07 | 4403
Eu 0.95%0.05 | 1.05%0.07 | 0.90+0.04 | 1.07£0.01 | 0.97+0.05 | 1.20%0.01
Gd ND ND ND 3.4 0.3 ND ND
Tb 10.49%0.06 | 0.48+0.03 | 0.52%0.10 | 0.58+0.04 | 0.47%0.04 [ 0.58%0.04
Dy ND 3.14%0. 08 ND 3.00+0. 06 ND 3.10+0.10
Ho ND 0.67+£0.05 ND ND ND 0.660. 03
Er ND ND ND ND ND ND
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