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Zeolites and Other Secondary Minerals in the Takakusayama
Alkali Rocks near Shizuoka

Masaharu NAKAGAWA** and Keinosuke NAGASAWA™*

The Takakusayama area, west of Shizuoka city, is composed mainly of lavas of alkali basalt,
which is accompanied by more acidic lavas, clastic sediments, tuffs and minor intrusives of basic and
intermediate compositions. Various zeolites and other secondary minerals are contained in these

rocks.

They are analcite, mesolite, scolecite, thomsonite, laumontite, stilbite, heulandite, chlorite,

pumpellyite, prehnite, datolite, quartz and calcite. The occurrence of fibrous zeolites, mesolite, scol-

ecite and thomsonite, is confined in alkali basalt and other basic rocks.

Stilbite and heulandite occur

in the southwestern part of this area, while prehnite and pumpellyite occur in the central and northeas-

tern part of it.

This fact suggests that the secondary minerals were formed by low-grade metamor-

phism in which temperature increased northeastwards.
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AL O EEFIIEPA S EO TIREYIN S G
F4 5, BIEOWET S e Z R 13 analcite,
mesolite, scolecite, thomsonite, laumontite, stil-
bite, heulandite, chlorite, pumpellyite, prehnite,
datolite, quartz, calcite Th 23, T o, Kilig
HOSHAE D DD, FORECHNEASOIY)
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(1} Analcite

SEEOEAFICILEET S, FITET 5 2 &
b, o ¥ %ESe calcite, quartz, prehnite, pump-
ellyite CfEFET 2 2 2 %, EALKWLHET,
FRCHAOEGEE A3, EENCRET LI L%
WS, bR ERT bbb, HirEZ
1.483~1.492, X #RElric BT 5 4(639) 5 PE-
TERS et al. (1966) 12 & D% K % &, Si/Na, =
3.9~5.0 OEHTEE T 5. LRMEO AL LS,
FlEEKS, HEESLZORAO 7T V) LilEt
O analcite Tld Z DK & WEAILH 5, EPMA
LB RER IR LY, F—EFNTH
BT LD 0378 0 OMKREEBN D H D, TR
EHRHDERAFRLDEDMICHKD ETHED
ENEO SRR, XD d(639) » oKD 7 Si/
Na, i& EPMA » 5186 iz fE L 0 /NS WER2 H
5.

(2) Mesolite, scolecite, thomsonite

O 3FEOMMER O LIELIEHEE-S T A
D VEVE & OBIKAEE, 7V h ) AN XA,
TAHVBERWERICET S, bo tBEOHESA
HCIZELR WL, quartz &5 2 & b 740, Mes-
olite [JIXIFEHN T, MEIEIZEZ/ZEA, a=
1.503, ¥=1.506 T& D, scolecite (ZEHEL L
) 20" DRRHEN T, MEAAITHE, a=1.508, y=
1.516 TH 5, MY S EBEHMER 2L, Buv
WEEEL TWwA Z Ed% W (2). Thomsonite i
MHEIR 20 U blade SREESED TR, AR, Hwv

Table 1. Result of EPMA analysis of analcite (atomic ratio
on the basis of O= 6).
#1 Analcite » EPMA o £ (5 1L, O=6)
KHSHELE, BRI fhy s 2 [ mmbme, 7 [mew,
(NATOITZEA )i RS Sk I
12 3 4 5 6 7
Si 2.10 2.16 2.18 2.20 2.10 214 | 2.07
Al 0.91 0.85 0.83 0.79 0.87 0.82 | 0.93
Fe®* 0.00 0.00 0.00 0.00 0.00 0.00 0.001
Mn 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.001  0.001 0002 0.004] 0.00 0.00 | 0.00
Ca 0.002 0.001 0.001 0.003| 0.002 0.007] 0.003
Na 0.87 0.80 0.79 0.81 0.98 0.97 0.93
K 0.002 0.001 0.002 0.002| 0002 0.002| 0.001
NFMIEME K F OHF B O % HIR OF K 4| %K
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Table 2. X-ray powder diffraction data for secondary

minerals.
&2 RO Xk EREIN TS
Analcite Mesolite Scolecite Thomsonite | Laumontite
L rERE o B IR e S LIFERE ¥ [78
d(A) 1 dA) I d(A) 1 d(A) 1 d(A) 1

6.86 2 6.60 100 | 6.64 100 9.28 10 9.50 100
5.61 55 6.14 6 | 589 32 6.57 100 6.86 55
4.85 12 5.88 52 4.75 58 5.91 33 6.19 12
3.799 3 5.43 5 | 4.64 45 5.39 5 5.04 18
3.668 6 4.73 6 | 4.40 60 4.64 82 4.73 19
3.429 100 4.61 34 | 4.39 60 4.38 39 4.50 24
3.239 2 4.41 34 | 4.35 20 4.14 46 4.31 3
2.925 37 4.36 32 4.23 27 3.952 3 4.16 74
2.803 5 4.21 26 | 4.16 17 3.792 4 3.770 6
2.691 12 4.15 16 3.648 14 3.508 57 3.664 34
2.505 9 3.924 3 3.314 4 3.273 26 3.508 67
2.425 5 3.865 2 3.231 4 3.203 25 3.409 14
2.226 5 3.651 3 3.192 18 3.180 31 3.362 21
2.168 1 3.569 2 3.162 33 3.084 3 3.260 34
2.118 1 3.383 2 3.089 21 2.948 48 3.201 25
2.025 1 3.300 4 2.993 12 2.925 27 3.095 5
1.940 1 3.225 22 2.938 47 2.858 88 3.038 30
1.903 8 3.167 28 2.893 100 2.795 14 2.949 5
1.868 5 3.090 14 2.861 69 2.675 68 2.878 22
1.834 1 2.985 10 2.587 12 2.582 20 2.798 16
1.743 10 2.933 32 2.481 11 2.434 13 2.632 3
1.716 3 2.890 82 2.445 6 2.290 5 2.574 18
1.689 3 2.861 66 2.423 15 2.281 4 2.538 5
1.664 1 2.577 7 2.319 8 2.255 20 2.518 10
1617 2 2.475 12 2.296 9 2.248 12 2.462 9
1.595 3 2.419 13 2.271 9 2.192 18 2.439 23
1.497 1 2.362 3 2.252 7 2.179 46 2.390 3
1.480 2 2.313 3 2.208 28 2.125 8 2.360 9
1.462 1 2.271 4 2172 6 2.088 5 2.270 5
1.447 1 2.237 4 2.109 2 2.065 7 2.217 9
1.415 4 2.201 19 2.079 5 1.953 7 2.179 6
1.386 1 2.179 5 2.035 7 1.881 6 2.154 12
1.372 1 2.128 3 1.997 5 1.825 6 2.090 6
1.359 9 2.046 2 1.958 8 1812 15 2.042 2
1.308 2 1.994 3 1.880 4 1.781 4 1.992 6
1.955 3 1.877 4 1.753 3 1.960 10

1.868 4 1.868 4 1.717 10 1.868 5

1.850 7 1.859 8 1.652 4 1.851 7
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Stilbite Heulandite Pumpellyite Prehnite Datolite
SELEE | & 48 H 7 R | REidE | & & O
d(A) I d(A) 1 d(A) 1 d(d) I d(A) 1
10.1 2|90 100 | 6.90 6 | 5.27 20 | 5.99 3
9.12 100 | 7.94 3 | 6.07 6 | 4.63 27 | 485 16
8.94 11 | 6.80 2 | 522 5| 414 10 | 3.762 47
6.41 1 | 6.65 3 | 475 3 | 354 36 | 3.413 28
5.44 3 ] 5.92 2 | 4.67 33 | 348 80 | 3.117 100
5.32 3 | 5.62 2 | 4.38 26 | 3.31 47 | 2.991 43
4.66 18 | 5.26 6 | 4.18 6 | 3.27 50 | 2.858 70
4.56 3 ] 511 7| 3.96 3| 3.07 100 | 2.525 37
450 2 | 466 10 | 3.80 52 | 2812 31 | 2411 11
4.48 2 | 4.38 3 346 11 | 2.631 10 | 2.298 13
4.27 8 | 3.97 22 | 3.03 16 | 2.560 75 | 2.245 33
4.07 43 | 3.909 13 | 2.959 17 | 2.361 27 | 2.190 37
4.01 5 | 3.560 3| 2906 100 | 2.343 22 | 2.159 14
3.789 1| 3.470 5 | 2737 38 | 2.316 29 | 2.078 6
3.731 6 | 3.427 6 | 2.636 31 | 2.204 5 | 2.039 5
3.485 31 3.395 4 | 2517 28 | 2.121 5 1.996 20
3.396 9 | 3.322 5 | 2454 32 | 2.070 15 | 1.875 24
3.183 9 | 3.184 14 | 2.334 19 | 1.937 17 | 1.770 10
3.105 3 ] 3.082 4 | 2.283 7| 1.849 11 1.745 6
3.037 21 | 2978 15 | 2.206 19 | 1770 33| 1719 14
3.004 10 | 2.799 8 | 2.162 71 1.700 8 | 1.708 5
2.881 212734 51 2119 12 | 1.661 11 1.662 14
2.829 1 2.093 5] 1.639 11 1.645 24
2.778 7 2.074 9| 1.568 4 | 1.621 6
2.706 2 1.989 51 1.541 18 1.612 6
2.609 2 1.921 12 | 1.506 3 1.558 3
2.567 4 1.852 12 | 1.462 4 1.526 7
2.516 1 1.702 9| 1445 6 | 1498 3
2.489 2 1.666 8 | 1.408 7
2.451 1 1.639 10 | 1.376 8
2.355 2 1.598 22 | 1.344 3
2.324 1 1.583 9 | 1317 3
2.266 1 1.556 11
2.223 1 1.514 6
2.205 1
2.127 1
2.067 2

2

2.036
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Fig. 2. Photomicrographs showing the intergrowth of fibrous zeolites. Me--mesolite,
Sc—scolecite, Th—thomsonite. Crossed polars. Bar scales indicate 05 mm.

A2 MEHERBAT O St 2R T HRMEES 4. Me: mesolite, Sc: scolecite, Th: thomsonite.
EiHR—5—, 24 —)130.5mm

gy
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26 ( CuKo )

Cc

Cq|

Fig. 3. X-ray powder patterns of a fibrous zeolite sample from
Okuzure Coast before(A) and after (B) heating at 560°C for
1 hour. Cc—calcite.

(03 KA i 13 PEA HEIK B AT 30K ) X R BT . A Uk
B :560C, 1. Ce: calcite
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