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Abplite dikes with high initial magnetic susceptibility in the Ryoke Metamorphic Belt, Japan

Hiroyuki Hoshi* and Takako Ota™

(Abstract)

On the Nishiura Peninsula projecting into Mikawa Bay in central Japan, aplites with high initial magnetic

susceptibilities occur as dikes intruding gneissose tonalites (belonging to the Kamihara Tonalite) and amphibolites

of the Ryoke Metamorphic Belt. The susceptibilities range broadly from 10~ to 10" SI (geometric mean = 0.55x10

SI) with a maximum of approx. 30x10° SI. Rock magnetic experiments demonstrate that the aplite dikes and the

surrounding country rocks (tonalites and amphibolites) have ferromagnetic minerals; magnetite and/or pyrrhotite

were magnetically detected in all the rock samples treated. The pyrrhotite possibly precipitated during hydrothermal

activity in relation to the emplacement of the aplites, whereas the formation of the magnetite probably predates the

pyrrhotite precipitation. The tonalites have magnetite even if their susceptibility values are lower than 3x10~° SI, a

widely used value to discriminate between magnetite-series and ilmenite-series granitoids.
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Fig. 1. Map showing the location of the Nishiura Peninsula and

vicinity.
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Fig. 3.

Photographs of aplite dikes in the study area. (a) An aplite dike intruding both the Kamihara Tonalite (lighter-colored rock) and an

amphibolite intrusion (darker-colored rock). The dike cuts obliquely the boundary between the tonalite and amphibolite. (b) An aplite
dike intruding the Kamihara Tonalite. En echelon joints develop in this dike. (c) One of the authors (T.O.) is measuring the initial

magnetic susceptibility of an aplite dike by using a field portable susceptibility meter (Kappameter KT-9). (d) Two rock cores 25 mm

in diameter were taken from this site; one from an aplite dike and the other from the Kamihara Tonalite (country rock).
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Fig. 4. Map showing site mean initial magnetic susceptibilities (MS).
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Fig. 5. Histograms and cumulative curves of initial magnetic
susceptibilities (MS) for (a) aplite and pegmatite dikes,
(b) Kamihara Tonalite (excluding mafic enclaves), (c)
amphibolite dikes and mafic enclaves in tonalites, and (d)
aplitic gneisses and meta-sedimentary rocks. See Table 1 for

summary statistics.
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Table 1. Summary of initial magnetic susceptibilities measured in the field.
Min Max GM Min Max
Rock type 3 5 3 10 10 LM LSD
(10°SI) (a0°ShH (10°SH  (Log) ("Log)
This study
Aplite, pegmatite 108 0.02 25.2 0.55 -1.80 1.40 -0.26 0.62
Kamihara Tonalite 145 0.21 25.5 0.76 -0.68 1.41 -0.12 0.25
Amphibolite dike, mafic enclave in tonalite 49 0.42 110 1.67 -0.38 2.04 0.22 0.49
Aplitic gneiss, meta-sedimentary rock 13 0.10 12.3 0.92 -1.02 1.09 -0.04 0.76
Data reported by Ito and Hoshi (2011) (Nm)
Aplite, pegmatite (22) 0.01 0.22 0.04 -2.00 -0.66 -1.41 0.31
Kamihara Tonalite (1653) 0.09 45.7 1.12 -1.05 1.66 0.05 0.50
Mafic enclave (312) 0.28 56.7 2.16 -0.55 1.75 0.33 0.60
Metamorphic rock (gneiss) (395) 0.06 94.0 1.61 -1.22 1.97 021 0.86

Ns, number of sites; Nm, number of measurements; Min, minimum value; Max, maximum value; GM, geometric mean; LM, logarithmic

mean; LSD, standard deviation of logarithmic data.

Initial magnetic susceptibilities were measured in the field with a Kappameter KT-9.
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Rock magnetic experimental results for aplite dikes and country rocks. Rock samples analyzed were collected from five sites of “dike A”
(A-5,17, 19, 20, 21), one site of “dike A" " (A’-10), and four sites of “dike B" (B-1, 2, 3, 4). Ap, aplite; Gr, granitoid (tonalite); Hb,
amphibolite dike. Results from each site are shown in the following three plots.

Left: Stepwise acquisition of isothermal remanent magnetization (IRM). The vertical axis is the normalized IRM (ratio of IRM at each
acquisition step to the maximum IRM, %), and the horizontal axis is the applied magnetic field (T).

Center and right: Stepwise thermal demagnetization of three-component (composite) IRM for aplite (center) and the country rock (right).
The vertical axis is the IRM intensity (arbitrary scale), and the horizontal axis is the demagnetization temperature (°C). Initial
magnetic susceptibilities measured with a Bartington MS2 meter are given in parenthesis.
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Fig. 7. Thermal demagnetization curves of the soft component of

composite TRM for aplite “dike A"
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Fig. 8. Rock magnetic experimental results for two mafic enclave

samples (Dark-3, -4) from the Kamihara Tonalite.

Left: Stepwise acquisition of IRM. The vertical axis is the
normalized IRM (%), and the horizontal axis is the
applied magnetic field (T).

Center and right: Stepwise thermal demagnetization
of composite IRM for Dark-3 (center) and Dark-4
(right). The vertical axis is the IRM intensity (arbitrary
scale), and the horizontal axis is the demagnetization
temperature (°C). Initial magnetic susceptibilities
measured with a Bartington MS2 meter are given in
parenthesis.
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