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K-Ar age determination of a lamprophyre dike, and geochemical features of groundwater in the Ito Campus,

Kyushu University, Fukuoka
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. . *kok
and Yoshinari HIROSHIRO

Abstract

Within the Ito Campus and surrounding area, subsurface investigations with several borings had
been conducted by the Kyushu University. Core samples obtained by the boring and groundwater
samples collected from the boring wells provide important information on understanding geological
and geochemical features of this area. Age determination of a lamprophyre dike in the Itoshima
Granitoid using K-Ar technique provided age of around 90.7 £ 1.2 Ma, which is in accordance with
the reported age for main body of the granitoid. This result would be one of constraints for
discussion on igneous activities in the northern Kyushu. The groundwater collected from this area
can be classified into four types based on the chemical and isotopic compositions. The relationship
between water chemistry and water elevation can be explained as a snap shot of groundwater
evolution from meteoric water to the Ca-HCO; type groundwater accompanying weathering of
granitic rocks. Within the alluvial sediments in the east of the Ito Campus, the Na-ClI type
groundwater is widely distributed, which is attributed to the influence of seawater intrusion. The
natural flow which is associated with the West Off Fukuoka Earthquake on March 20, 2005 is
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explained as a result of rising of the freshwater-seawater boundary.

Key words: Itoshima Granitoid, K-Ar age, groundwater evolution, seawater intrusion,

West Off Fukuoka Earthquake
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Fig. 1. (A) Locality of Ito Campus in Fukuoka City, (B) Geologic map of Ito Campus area showing sampling
localities, (C) Geologic profile of Ito Campus area.
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List of groundwater sampling locations, together with information on altitude, water elevation, aquifer and
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ID AL Esm) (4R m) FHHKE  HPHERE

01 No.1 48 450* TEERE A B, F, G

02 No.3 40 26.0 TEmERZRE B, G

03 No.5 29 16.0 TEmERE B, G

04 WL26-2 20 145 TEERA%E B.F.G

05 WL19-2 9 7.0 TRE B,D,E, G

06 WL21 17 145 ERE B.F,G

07 WL23 1 0.5" ERE B, G

08 WL17 15 13.0 TEEREE CF

09 WL3 9 8.0 ErE o]

10 WL24 35 315 TEmEZRE C.F.G

11 wL28 53 39.0 ferpifkE C.F.G o R

12 WL27-2 63 330 RS C.G iﬁ)éﬁ%ﬂiic 4H15H

13 B10-5 4 3.0 TEERRE D, F B: 6H28H

14 B10-6 3 2.0 Piaealskses D C: 7H140

15 B7-4 2 10 PiaalsEs o= D 20054 1&1?))%]1;5!

16 B7-3 2 1.0 TEERRE D F: 1H27H

17 B10-3 2 15 Pl D : G: 44 20
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19 B7- 1 1 1.0% ERE D, G

20 B-2 4 20 TS D # A, BIUBHRIURRICIE, KA
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Table 2. Results of K-Ar age determination of the lamprophyre dike sample.

. [*°Ar] [*°Ar]rag Air-
Sample K Weight Age
P '9 1070 PAPAr (x10° € fract
ID (Wt%) (9) (Ma)
ccSTP/g) ccSTP/g) (%)
ML-1 118  0.09144 10.7 4108 429 91.3 7.0
+0.02 +0.4 +45 +4 +1.8
ML-2 118  0.09458 10.7 4059. 422 90.0 741
+0.02 +0.2 +21 +4 +1.7

Ae = 0.581x107"%yr, Ap= 4.962x107"%yr, “°K/K = 0.0001167 (Steiger and Jager, 1977).
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10 0 10 (mEa/L)

so,” | mg*

N HCO\$; a 2+
® cl- Na*+ K*

B 2. SAMISOM T ROCEME (NFFFAT 7T 4).
Fig. 2. Stiff diagrams of the groundwater samples plotted on the
sampling localities.

3. WARBOWBTKOGE (P =T 54T 770). ¥ FVIERIUL RIS
BULHMTAMNESEHEDL TS (A25mPll, $5-25m, +0-5m).

Fig. 3. Piper diagram of the groundwater samples. Symbols designates water elevation of
the sampling sites; closed triangle, above 25m; open diamond, 5-25m; cross mark 0-
Sm.
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Table 4. Results of isotope measurements of the groundwater samples.

D #EB 6D 6" | ID #EB 6D 60| ID B 6D 60
B (%0)  (%o) A (%0)  (%o) A (%0)  (%o)
01 A -444 -738 | 07 B -295 -545 | 16 D -346 -492
F -454 =700 G -360 -6.15| 17 D -61.4 -891
G -468 -760 | 08 C -287 -536 | 18 D -405 -6.34
02 B -448 -742 F -516 -810 | 19 D -393 -567
G -453 -740 | 09 C -35.7 -5.99 G -420 -6.65
03 B -477 -137 | 10 C -438 -725 | 20 D -448 -7.24
G -452 -7.10 F -445 -700 | 21 D -435 -6.77
04 B -298 -559 G -454 -7.10 F -382 -5.30
F -427 -690 | 11 C -446 -727 | 22 E -437 -7.16
G -417 -6.30 F -46.7 -7.40 G -452 -7.00
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Fig. 4. Relationship between 6 D-6 '*0 values of the groundwater samples. Symbols designate water elevation of
the sampling sites; closed triangle, above 25m; open diamond, 5-25m; cross mark 0-5m. Open circles represent
the reported values for deep groundwaters (30-50m below surface) collected from the eastern region. Meteoric
line is based on Mizota and Kusakabe (1994).
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Fig. 5. Relationship between water elevation and total
cation equivalents for the groundwater samples.
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