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The Diversity of a Dike Swarm in the Vicinity of
Shirotori-cho, Kagawa Prefecture

Osamu Ujike
Abstract

Evidences for igneous origin of numerous dike-like bodies in the Cretaceous biotite
granite in northeastern Shikoku are found in the field and under the microscope: Sharp chilled
margins with a fluidal texture and a unique joint system, partially fused xenoliths of the biotite
granite, etc. Any indications of granitization origin of the petrological diversity of the dike
swarm once proposed (Hiravama, 1951) are not recognized.

The main ferromagnesian phenocryst is hornblende or biotite in intermediate to salic
dikes. Plagioclase phenocryst is ubiquitous. Anhydrous ferromagnesian silicate minerals are
rare or absent as groundmass throughout the swarm. The texture is various reflecting the
positional variety in individual bodies and the difference in chemistry, but it is not pani-
diomorphic. The rocks should be named as dolerite, quartz diorite porphyry, granodiorite
porphyry or granite porphyry, though they have been described as lamprophyre (spessartite)
and granophyre (Saro, 1936).

The rocks, whose SiO, contents range from 48 to 76 wt.%,, chemically lie on an atypical
tholeiitic trend. The total iron content is rather constant (8-10 wt.%,) in mafic to intermediate
dikes. The intermediate rocks are relatively enriched by iron in the };FeO-MgO-(Na,0+K,0)
diagram. It is concluded that the dike swarm was formed by intrusions of a series of hydrous
tholeiitic magmas into the biotite granite mass.
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““Spessartite” in biotite granite country rock, outcrop A. (Photo. by K. Yamapa).

HBIM [A=v¥r¥A b+ oflk (BHEA)
“‘Spessartite” (S) branching away into biotite granite (Gb), outcrop A.
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Platy xenolith of biotite granite (Gb) in “spessartite” (S), outcrop A.
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Biotite granite (country rock).

“Spessartite”, "Granophyre”,

25K EBEE 0o X ¥ v F
Simplified sketch of outcrop E.
The stippling indicates the fine-grained chilled margin.
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“Spessartite’” (S) cutting through an aplite vein (Ap) in biotite granite (Gb), outcrop G.
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““Spessartite’ (S) cutting through a pegmatite vein (Pg) in biotite granite (Gb), outcrop H.
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Clinopyroxene phenocryst-bearing intermediate vein.

BEM BEHC o 2 ¥ v F
Simplified sketch of outcrop C.
The arrow indicates the position of Fig. 9. Other abbreviations as in Fig. 5.

BOKW X&ua] rHpEEEAROBER (BHO)
Clinopyroxene phenocryst-bearing vein (C) cutting into “granophyre’” (GP) as well as biotite granite (Gb),
outcrop C.
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(Na,O + K,0) vs SiO, diagram for dike rocks.
Dashed curve divides the fields of alkalic and non-alkalic rocks after Kuno (1960).
Triangle indicates a rock enriched by plagioclase phenocryst (Plate 5-2).
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BlE & HR # 2
Chemical composition
1 2 3 4 5 6 7 8 9 10 11 12 13
Sio, 47.94{ 50.81| 50.92 51.11} 51.38 52.21| 52.56| 52.91| 53.09| 55.61| 55.95 57.11| 56.94
TiO, 1.200 1.17; 1.19) 1.28/ 1.17| 1.16| 1.11] 1.22| 1.33] 1.08 1.63] 1.46 1.47
ALO, 21.88) 17.88] 19.13| 16.78| 16.88 16.99 18.67| 18.52| 17.36| 18. 18| 17.76| 17.58| 17.43
Fe, O, 2.28 1.71) 0.95 1.83 1.27 1.40, 1.25 1.60{ 1.58/ 1.24| 1.76 1.16 1.96
FeO 6.17| 7.83 7.69 8.08 8.08 7.45 6.82 7.11 7.17| 7.08 6.68 6.88 6.23
MnO 0.13 0.18 0.16/ 0.20, 0.20, 0.19 0.16 0.17, 0.18 0.18 0.19 0.16 0.15
MgO 3.77| 5.40| 5.31) 6.02 6.74 5.97 5.43 4.47| 4.43 38.05 2.92 2.61} 2.38
CaO 11.64) 8.87) 9.14/ 7.96| 8.69 8.41] 8.37) 8.89 9.14/ 7.46 7.22| 6.85 6.62
Na,O 2.47| 2.38] 2.69 2.60, 2.42 2.26| 2.47 2.92| 2.63 3.01] 3.23 3.20 3.14
K,O 0.50, 1.13| 0.39] 0.75 0.81 0.69 0.70 0.62| 0.54 1.0l 0.78 1.04 1.14
H,0+ 1.98/ 1.94) 2.34) 2.54 2.29 2.30, 2.36 1.52} 1.87) 1.82 1.82 1.62 1.83
H,0— 0.19) 0.14{ 0.06/ 0.16 0.15 0.22 0.09 0.21] 0.04f 0.19, 0.16/ 0.11 0.20
P,0, 0.13) 0.20 0.27] 0.27] 0.23 0.25 0.16, 0.28 0.29] 0.28/ 0.28 0.32 0.38
Total 100. 28| 99. 64/100. 24, 99. 63/100. 31| 99. 50/100. 15(100. 44| 99. 65/100. 19/100. 38]100. 10| 99. 87
Zli/fgeg . 2,18 1.74 1.61) 1.62 1.37) 1.46/ 1.46| 1.91] 1.94 2.69 2.83 3.03 3.36
SI 25.2129.5|31.3 |31.4{35.133.9(32.8|27.0}27.4|20.0]19.2{17.7|16.2
CIPW norms .
Q 0.10 2.77) 2.90] 3.99 2.60] 6.71 6.16] 5.59| 8.07 10.35/ 11.94| 13.04 14.53
Or 3.01| 6.84] 2.33 4.59 4.89 4.19 4.21) 3.72] 3.24| 6.06| 4.69 6.22 6.88
Ab 21.27) 20.64{ 23.10 22.67| 20.90 19.74| 21.37 25.01| 22. 75| 25.95| 27.87| 27.50 27.16
An 48.05| 35.64| 39.95 32.92| 33.53| 35.25 38.73| 36.06| 34.77 33.71| 32.11] 31.07 30.75
o] e .
Wo 4.15 3.40, 1.92 2.50/ 3.76\ 2.53| 1.14{ 2.80| 4.05| 0.87] 0.99 0.54 0.10
En 9.53) 13.73| 13.47| 15.41| 17.09| 15.28| 13.80, 11.24| 11.25 7.71| 7.36| 6.58/ 6.03
Fs 7.86 11.67, 11.94| 11.92| 12.51] 11.32| 10.21| 10.19 10.23| 10.73 8.63| 9.73| 7.84
11 2.33) 2.28 2.31} 2.51] 2.27) 2.27| 2.16 2.36| 2.60 2.09| 3.15 2.83 2.86
Mt 3.39] 2.54] 1.42) 2.83 1.90| 2.10] 1.85 2.35 2.35 1.84 2.59| 1.72 2.9l
Ap 0.31| 0.48 0.65 0.66/ 0.55 0.62 0.38 0.68 0.69 0.68 0.68 0.78 0.93

Analysts: O. Unike and H. OnNuk1.
2 FeO: Total iron as FeO. SI: Solidification index, 100 x MgO/ (MgO + total FeO + Na,O + K,0).

100% water free.

1: OU750412-5, Hornblende dolerite enriched by plagioclase phenocryst (outcrop A).

2: 0OU760423-2, Dolerite (A).
: OU761212-4, Clinopyroxene dolerite (H).
0OU761029-12, Dolerite (A).
0OU761029-14, Dolerite (A).

: OU761212-7, Clinopyroxene quartz diorite porphyry (east of H).
: OU760703-8, Quartz diorite porphyry (B).

3
4
5
6: 0OU760423-4, Quartz diorite porphyry (A).
7
8
9

: OU750412-4, Quartz diorite porphyry (A).
10: OU760703-1, Hornblende quartz diorite porphyry (B).

11: OU750412-1-2, Hornblende quartz diorite porphyry, 2 cm. from contact with country rock (A).
12: OU750412-1-9, The same dike as No. 11, 9 cmn.
13: OU750412-1-19, Ditto, 19 cm.
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FNRB BTG 0 BREE O 8 (RE W)

1t % A B
(wt. %) of dike rocks.

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

56. 99| 56.21| 60.09| 60.75) 61.81 64.93| 68.30] 69.98 70.89| 72.53| 72.74| 74.15 75.26| 75.34] 75.27, 76.21
1.45 1.04/ 0.93] 0.93 0.65 0.56] 0.34/ 0.29; 0.33 0.16 12 0.12 0.07, 0.09 0.04 0.07
17.44) 17.53) 15.19] 17.86| 17.60| 16.64| 15.66 15.49| 15.23| 15.29 .55 14.94) 13.77) 14.16| 14.68) 13.40

.
G oo

1.97) 2.44] 1.80] 2.87] 2.69 0.78/ 1.31| 0.54] 0.95 0.48 1.07 0.58 0.68 0.69 0.39 0.67
6.27 6.60| 6.73 3.83 3.86( 4.11| 3.14{ 2.29] 1.83 1.51f 0.90, 0.94 0.85 0.63 0.72 0.52
0.17 0.17| 0.14 0.14/ 0.11] 0.11} 0.08 0.08 0.05 0.06f 0.04 0.04f 0.03 0.02 0.03 0.02
2.01) 2.49 1.74] 1.47) 1.09] 1.25 0.38 0.60, 0.55 0.08 0.07, 0.08 0.06/ 0.05 0.04 0.04
6.80 7.01] 4.63 4.39] 4.21] 3.96/ 2.66] 2.39 2.04f 1.60] 1.32 1.19, 0.76| 0.87 0.79 0.64
3.10; 3.01f 3.62| 3.84 4.02| 3.91f 3.74/ 3.88 4.20 4.18 3.76| 3.93 3.95 3.56] 3.42 3.52
1.13] 1.06| 2.43 2.19] 2.02| 2.18 2.78 3.28 3.38 3.15 3.70, 3.84 4.31] 3.98 4.06| 4.21
1.63 1.17) 1.80] 1.38 1.47 1.32] 1.04/ 0.67, 0.84 0.66| 0.69 0.46 0.40 0.53 0.49 0.52
0.22] 0.93 0.32] 0.36 0.33] 0.04) 0.19] 0.02 0.11 0.07 0.16| 0.09 " 0.05 0.14 0.06] 0.15
0.41 0.33 0.39 0.28 0.20, 0.16, 0.11 0.10, O.11f 0.06] 0.03 0.05 0.06 0.01 0.06f 0.03

99.59| 99. 99 99. 81{100. 29[100. 06 99.95| 99. 73| 99.61 100. 51| 99. 83| 100. 15/ 100. 41| 100. 25| 100. 07| 100. 05| 100. 00

4.00, 3.53] 4.80; 4.36) 5.76/ 3.86| 11.4 | 4.62] 4.87 24.3 | 26.6 | 18.3 | 24.3 | 25.0 | 26.8 | 28.0
14.116.2|10.8 | 10.6 | 8.1|10.3| 3.4| 5.7 5.1 0.9 0.7 0.9 0.6 0.6] 0.5 0.4

15.18 13.45 14.82 17.96{ 19. 13| 21.45| 28.48] 27.87| 27.80, 32.08 33.79| 33.60 33.87| 37.14| 37.98 38.39
6.83] 6.42 14.68 13.15 12.12| 13.03| 16.66| 19.57| 20.06| 18.75 22.02 22.72 25.53| 24.16/ 24.10; 25.04
26.81} 26.03) 31.33| 32.93| 34.63| 33.56| 32.10| 33.17| 35.70{ 35.67, 32.06| 33.28 33.47 30.25 29.09| 29.98
31.04] 31.84] 18.44| 20.20) 19.92| 18.88) 12.63] 11.33] 9.42| 7.63] 6.39 5.54/ 3.43 4.25 3.58 2.99
— — — 1.91} 1.66| 1.05 1.98 1.48 1.23 2.26 05 2.30 1.36] 2.37 3.38 1.98
0.30, 0.61 1.01 — — — — — — — — — — — — —
5.11 6.32 4.42 3.71] 2.75 3.15 0.95 1.51| 1.37] 0.20 17/ 0.20f 0.15 0.12 0.10, 0.10
7.99] 8.90| 9.84] 3.46| 4.07| 6.28 4.33 3.47 2.14 2.25 66 1.14 0.92 0.49 1.00| 0.32
2.83 2.02 1.80] 1.79] 1.25 1.08 0.66 0.56 0.62 0.30 23 0.231 0.14 0.17] 0.08 0.14

1

0

&®

2.92) 3.63 2.68 4.21] 3.99] 1.16| 1.93 0.80 1.40f 0.71 56/ 0.84] 1.00 1.01) 0.56/ 0.98
0.99( 0.79) 0.96/ 0.68 0.48 0.38 0.27 0.24) 0.27 0.13 07 0.13) 0.13 .03 0.13) 0.07

e e e

14: OU750412-1-31, Ditto, 31 cm.

15: OU760721-7, Hornblende quariz diorite porphyry (C).

16: OU760721-10, Clinopyroxene quartz diorite porphyry (vein rock, C).

17: OU760722-2, Hornblende quartz diorite porphyry (G).

18: OU760703-5, Hornblende quartz diorite porphyry (B).

19: OU761212-10, Hornblende granodiorite porphyry (west of H).

20: OU760703-10, Hornblende granodiorite porphyry (between B and C).

21: OU760721-5, Hornblende granodiorite porphyry (vein in a quartz diorite porphyry dike, C).
22: 0OU760722-3, Hornblende granite porphyry (vein in the dike of No. 17, G).

23: OU751210-14, Hornblende granite porphyry (road-cut east of Yoji-yama hill).

24: QU760703-14, Hornblende granite porphyry (road-cut northeast of Yoji-yama hill).

25: 0OU760423-6, Hornblende granite porphyry (road-cut east of Yoji-yama hill).

26: 0OU760721-9, Biotite granite porphyry (C).

27: OU760423-7, Biotite granite porphyry (road-cut northeast of Yoji-yama hill).

28: OU751210-12, Biotite granite porphyry, 25 cm. from contact with country rock (road-cut north of Yoji-yama hill).
29: OU751210-13, Granophyric biotite granite porphyry; the same dike as No. 28, 150 cm.
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TAAVE @A FTERBRFIBLITY VAT A b
HF)) LT ALY EOBERBOEBEALTHY, MECSE
FREEIET A VEOEEICT vy PEh TV, Th

3) BEADOESBIROMEERICHE LT, BlicAk Lk (Uske,
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Oxides vs solidification index diagram for dike rocks.
SI (solidification index) = 100x MgO/(MgO +
total FeO + Na,O + K,0). Symbols as in Fig. 10.
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FNRERITTECEREOSHEYE (BRF )

Shodo-shima

Tertiary calc-alkaline
volcanic rocks

B2 ERE D F(£ FeO) — M(MgO) —
A(N2,0 + K,0)

F(3FeO) — M(MgO) — A(Na,O + K,;0)

diagram for dike rocks.
A compositional field of mafic to intermediate dike
rocks of pre-Neogene age in Shodo-shima Island
(Ujike, 1977b) and an average trend of Tertiary
calc-alkaline volcanic rocks of the Setouchi Petrogr-
aphic Province in the neighborhood (Ujike, 1972)
are also shown for comparison. Symbols as in Fig. 10.

i, BIRERONBEITLL, @TOHEAER/ VAAE
EROZ L LAMNITH S,

#E11EE, SIThbbERIES [solidification index
= 100 x MgQO/(MgO+ 4 FeO + Na,0 + K;0)] %
B By icRELRE TH 5. Si0, & K0 o &,
SI EDETFico>h T, 11<SI Tizigeric, SI<ll ©
BHEASEKIiCERT 5. ALO; DEIX, ) RHEA
BT 59, EGEATCRERI6.S%UETHS.
TiO, L4 FeO &k, 11<SI TidsEikic 2 L
<, PMg SIEDNETIzS>h T3 5. MnO L CaO
OB, 11<SI Gidfpisiz, SI<ll TROPDABICR
HF %, MgO i3, 25<SI CRPRAaRI, SI<25cCik
22BN ET B, Na,O OHR3, SIEOET &
EIEERERICHS. PO DR, SLEEDETIZoh
T, 11<SI Cidthz e, SI<Il TR ¥ 5.

FI2RE LT, BIREDCF (£ FeO)-M(MgO)-A
(N2,0 + K O) &7 FHGHEROERZ, HEE
BRI THANCESICE H,  os FeO DEK
BV ry hERTWS., HED IR, &
ER—HIR I ST B HE LKL R K AR O EEER
i (Unke, 1972) &, FIRNEROEHEZRL
DEIREOMREHE (KK, 1977b) 2V TH2Y. A

70 /e

Wt. % SiOz
»
o
~
~N
(4]

/
50F

LFe0/MgO
HI3K Bk D SiO, 3f & FeO/MgO
Si0, vs X, FeO/MgO diagram for dike rocks.
Dashed curve divides the fields of calc-alkaline

(CA) and tholeiitic (TH) rocks after MivAsHIRO
(1974). Symbols as in Fig. 10.
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BMEHL. BIREEYVATA VRIICET A2 213,
F13F (& FeO/MgO 3 SiO, B) it k- THEB T &
3.
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AR DB LR EBH B (KF, 1976). L L
ZOHOFEICL Y, BIRAEISERNCHEZL, £0
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BRFRBLTWS DI TRy, EENRAERZfT-T
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3.

. 2
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EREREDBIRL SESHL T 5.
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Bull. Geol. Surv. Japan, Vol. 29 Plate 4
; €5 W o ‘ L

" ()] N i L . 1
05 1" 30 190
Distance (mm.) from contact
. TxxRvHFn&a ] oBEEIL
Thin sections of “‘spessartite” (Nos. 11-14 in Table 1) showing a change in grain size from contact with country
rock through the chilled margin. Note a vague fluidal texture delineated by plagioclase laths near contact. Plane

light.

2. BRERTEHAEBESLEROHETICBY 58%
A thin section of “spessartite’ (S) showing a change in grain size and an injection into a biotite granite xenolith
(Gb) whose constituent minerals are partially broken down. Plane light.




Bull. Geol. Surv. Japan, Vol. 29 Plate 5

L& R &2 o %R &R
A thin section of “spessartite” (S) showing a
fluidal texture near a large xenolith of biotite
granite (Gb). Euhedral phenocrysts are plagio-
clase. Plane light.

2. MERABMBTBEL [Rw ¥ rra+],
A thin section of “spessartite’ (No. 1 in Table 1) enriched by euhedral plagioclase phenocryst. Plane light.




