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Abstract
The crystal structures of titanian chondrodntc [Mg, ..Fc, s2Mn; oy Nis, ,,Tx. a
10.318(1), ¢ = 7.9053(9)A, a = 109.333(8)°, P2,/b,Z =
2] and titanian clinohumite [Mg; «(Fe;.06Mno.02Nio 03 Tio.¢s(Si0:){OH,.100.06: @ = 4.745(1), b =
 10.283(2). ¢ = 13.699(3)A, @ = 101.00(2)°, P2,/b, Z = 2] from the Buell Park (Arizona)
kimberlite have been refired by full-matrix least-squares methods to R = 0.035 and 0.026,

& mpcm:vely The results have established that Ti in the both s.zuctures is exclusively concen- . -
trated in the M(3) site located in Mg(OH)O layers. This situation explains the fact that

attamable substitution of Ti for Mg in chondrodite is higher than that in clinohumite.

| The final difference Fourier synthesis of titanian clinohumite has brought out hydrogen o
s posxtxons, H and H’, which are related to each other by inversion, the separation between H i
* and H’ being 0.87A, and O-H = 1.02A. This feature implies that if the pusitions were fully o

occupied by hydrogen atoms as in the OH end-member. there would arise a strong hydrogen--

~hydrogen repulsxon The substitution, Mg + 2(OiH) — Ti + 2(0). that reduces the number of - :
- OH groups in the structure, would therefore play a role in reducing the effect of repulsion to

" stabilize the structure, thus explaining the non-occ:rrence in nature of OH end-members of -

Introdnctxon

to occur typically in metamorphosed and metasoma-
tised limestones and dolomites and in skarns associ-
ated with ore deposits at contacts with a-id plutonic

- rocks. Recently, McGetchin et al. (1970) pointed out

that titanian clinohumite in the Moses Rock kimber-
_ lite had possibly equilibrated iii the upper mantle at
" depths ranging from about 50 to 150 km at modest
~temperatures, generally less than 1000°C.

~ In experimental investigations undcr high pressure
~ of the system MgO-3i0,-H,0, Y amamoto and Aki-
_moto (1974, 1977) synthesized crvstals of hydroxyl-

 clinohumite and —chondrodite at pressures between

/1 According to the shggaﬁoﬁ made by Dr. A. Kato, chairman,

A Comimssron on New Minerals and Mineral Names, National Sci-

' ence Museum, Tokyo, Japan and Dr. C. A. Francis, Department
 of Geological Sciences, ergxma Polytecnmc Iustitute and State

' University, we use in this paper the terminology titanian chondro-

_dite and titanian clinohumite instead  of titanochondrodite and

it ‘le min: 'als of the humite group are known so far :

" mite in the Buell Park (Arizona) kimberlite, and gave
a detailed account of the petmloglcal significance of

. titanoclinohumite to upmss T't-beanng chondrodnte and dmohu~ ;
. mite respectively.

- Present addrss. Departmcnt of Earth Sczenws. Ehxme Umver?'

; suy. Bunkyo—cho, Malsuyama 790 Japan.
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.. the humite-group minerals; the substitution of ;F fcr OH would then play the same ro!e. e

! '29 and 77 kbar and temperatum betwaen 700 i d”'
~ 1200°C. This suggested that clinohumitc and

chondrodite might be stable between 70 and 120 km

depth in the upper mantle, and in fact Aoki er al. 3

(1976) discovered titanian chondrodite and clinohe-

these minerals.

The present paper 1‘s a crystallographic cnunterpart '

of the investigation of these high-Ti minerals. Robin-
son et al. (1973) suggested a random distribution of
Ti among octahedral positions, whereas Kocman and
Rucklidge (1973) iound Ti exclusively concentrated

-~ in the “Mg(OH,F)O layers”, thc notation of which

~ was initiated by Ribbe et al. (1968) to substitut=for
“Mg(OH,F), layers" in the humite group minerals.
Our materials are suited to resolve this conﬂnct be~ g

cause of theur hngh T: contents. -

Mnterial

Crystals of titanian chondrodite and chnohum:te g

(abbreviated Ti-Ch and Ti-Cl, respectively) used in : fﬁf
-our study were col!ectad from th.. heuvy-mmullcon- i
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14 10 26.44 25.32 g 21 7B 200 94 0 Ss 0 13 23,62 24,16 0 B8 10 11.36 10.98
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-10 2 46,74 47.65 7 ,w»pb‘mu. SE0a D 20,08 22,48 0 1276 29,38 30.91
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. < TABLE 6. mncﬁﬁwﬁ:mmu
Ti-Chondrodite i e ‘ ; T
Mo Kol 2 FQ G SIRC FEH A Koo [ FOe - BOC Hevoke ol FO 2 FC H oK i e i ROL s e
016 17010404 S 1Nee-0 0 DL bRe6T B0 T 3 24,11 24,95 1 ~1 6 26,16 26.69
Va1l g mlBTE3 1 -9 4 39,64 41,88 1 - 4 30,61 29.80 1 =1 755600 56,12
1 =17 9 -17:99 -0 546 URDE 44008 L E 1T &5 17,30 17,82 1 -1 8 23,95 24,69
1160 9486 13 620,40 20,62 1 6 35,68 35.91 1 =1.711: 13792829361
1 -16 8  9.06 Sl 8. =BIB1T 10v02-" e i . 70.07,10 1 -1 12 29,82 30.66
1295 % 4 L2784 ok 9 33102 337475 0l B 24.65 25,35 1 .0 2024555222701
1«15+ 7 ©B78 ok 1077018522 1480 ey e 10 6,99 7.08 1 2077 2: 1757116546
1215 .. .8:12588 T 14 1795 1758230 s 1 14,07 14,26 1 0. 47°12:76.512:6D
15-14 5 73 =49971 1 G112 0950 5 20E B3 L ¥ 25916042 13,67 1 .0 623,977 25,06
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1 -14 9 14,59 Sk 4 20,68 22727 - 1 451115467 15,23 1.0+ 9uig oy tegin )
1°-13 137,85 ey 52D 87 21012 1 6 28,79 28.65 1.0 11 21241 711;:87
51013 w02 198 i) 6:.16:45: 15895 'y S 1.9,53..:.9,62 11 50513789 14,84
N1 o133 10370 1 709755 . 8wyk 18 Bl 263 712,24 ) 110463031 0 5078]
el o134 27, 540 il i D9 g 65 AT 1001153800 11,22 1 1. 2 89.94 83,30
1 =13 631508 e 3 100 9,64 7,93 = 1 1 68.85 66.80 1. 123723000 221,80
a1 0213007 5173295 ks S11e1 s 10T 2 B6,04 83,58 101 4227896 297397
1:+13% .8.:10,95 il 14015538 164885 i 3 24,67 23,66 1. 1506 B567.-9783
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TABLE 6. (c6ntinyed)
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. TABLE 6. (continued)

Ti-Chondrodite'
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TABLE 6. (continued)
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