26(4), 363-372 Tap chi CAC KHOA HOC VE TRAI DAT 12-2004
THANH PHAN GRANAT VA MOI LIEN HE
VOI SU TIEN HOA BIEN CHAT KIEN TAO
CUA GRANULIT PHUC HE KAN NACK
VU VAN TICH

1. GIGI THIEU

Dia khéi Kon Tum, dac tnmg bang mot vo luc
dia trong d6 cac da trdm tich PZ gin nhu vang mait,
thay vao do 1a cic d4 magma va bién chat phan bg
rong rdi. Cac da bién chat trong khu vuc bi xuyén
cat bai cac da granit tudi Mesozoi muon va bi phil
rong rdi bdi cac da bazan tuéi Kainozoi [5]. Khac
vdi cac khu vue khac ctia Viét Nam, dia khoi Kon
Tum boc 16 rong rdi caic'da magma va bién chat
nhiét do cao, dic biét 1i su cd mit cla cic da
granulit va charnockit tao nén phitc hé Kan Nack
tai ria dong khoi Kon Tum [3, 5] ; cac da granulit
da duoc nghién ciru vé thanh phin va phan chia kha
chi tiét thanh da metapelit (gneis granat-sillimanit-
cordierit) xen metacarbonat (da hoa va cansiphir
chira olivin-phlogopit-humit) va metamafic (gneiss
hai pyroxen). Tuy nhién, lich sit tién hoa bién chat
cac da granulit thanh phan pelit chua dugc nghién
clru chi tiét, bai bao ndy trinh by cic két qud nghién
cltu vé thanh phdn hoa hoc cta granat tir d6 thdo
luan su tién ho nhiét do va ap suat clia cic da granulit
phitc he Kan Nack trén co sd khoang vat hoc, nhim
luan giai mo hinh tién hoa dia dong luc cla cac da
granulit trong qua trinh bién chat khu vuc.

IL. DAC DIEM THACH HOC VA KHOANG
VAT HOC CUA GRANULIT

Trong phirc hé¢ Kan Nack (hinh 1) cac da granulit
thanh phdn pelit bao gom phén 16n 13 cic da gneis
chira sillimanit-granat-spinel-cordierit va da quartzit
chira sillimanit-granat-spinel. Cac da granulit dac
trung bang hai loai : mot loai di v&i cdu tric phin
(rng gilta granat va sillimanit, mot loai khong co
kién tritc phédn tmg, trong do granat va sillimanit
tiép xtc can bang nhau (hink 2a va b).

Vé thanh phdn khoang vat, hdu hét cac da nay
déu vang mat orthopyroxen, thay vao dé cac khoang

vat nhu cordierit, sillmanit dang tru, feldspat-K
antipertit va mesopertit kha phd bién. Biotit thudng
cO mdu d6 sim va rat gidu titan. Spinel hdu hét déu
thuoc loai hercynit. Ciing gi6ng biotit va feldspat,
céc hercynit thudng 1a cac khoang vat tao da chinh
clia granulit thanh phdn pelit, chiing ti€p sic can
bing voi granat va dong thdi cling tén tai dudi dang
bao thé trong granat (hinh 2a, b).

Granat Iuon luon 1a khoang vat tao da nguyén
thuy cta granulit. Ching thudng chita nhiéu bao
thé thach anh, sillimanit, biotit-Ti, spinel (hercynit),
phlogopit va plagiocla. Trong granat cic bao thé,
thach anh, biotit, spinel ti€p siic nhau, ching
ching duge hinh thanh déng thdi cung lac va chi
thi cho t6 hop cong sinh ¢ nhat trong granulit.
Theo [4], su ving mat cua orthopyroxen va su co
mit thach anh va spinel ton tai can bang, cho phép
khang dinh cic d4 granulit nay két tinh trong diéu
kién nhiét do cao (700-800 °C) va ap sudt trung
binh dén thap (2-8 Kba).

T4t ca cac granat thudc hai loai granulit c6 va
khong ¢ kién trac phan ttng déu c6 dang hinh elip,
chimg t4 chiing dugc hinh thanh trong qué trinh bién
chdt di v&i bién dang & diéu kién nhiét do cao [1].

III. THANH PHAN HOA HOC VA Y NGHIA
CUA GRANAT

Bon mau granat va cic t6 hgp khoang vat di
cung dai dién cho granulit phirc hé Kan Nack,
trong d6 ¢6 hai miu tir khu vuc Song Ba (VN363,
VN362) va hai miu tir khu vuc Song Bién (VN414,
VN415) (hinh 1) déu dugc phéan tich thanh phén
ho4 hoc béng microsond tai Pai hoc Montpellier I
(Phap). Viéc phan tich dugc ti€n hanh tren mot mat
cit clia khoang vat granat va dong thdi phan tich
tai ranh gioi ti€p xdc gilta granat va cic bao thé
cling nhu ciac khoang vat tiép xfic bén ngodi tao
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Hinh 1. So d6 dia chat khu vue nghién ctru va vi tri mau

1. granulit, 2. charnockit, 3. gneis, 4. orthogneis, 5. bazan, 6. trdm tich Trias thuong. 7.tram tich PZ,
8. granit MZ muon, 9. trdm tich Q, 10. d&t gdy, 11. diém méu

nén da granulit. Viéc phan tich theo mat cat, doi
voi mbi nhém granulit dugc tién hanh trén hai
khoang vat Gng v&i hai phuong khéc nhau, tuong
{rng voi hai truc 16n va truc nhd clia granat nhdam
kiém tra su phan déi cla cic granat hinh thanh
trong qua trinh bién chat déng bién dang nay. Két
qué phan tich duge dua ra trong bdng la, b, ¢ va
thanh phan clia ching dugc biéu dién trén biéu do
twong quan thanh phdn va vi tri hinh 2ab.

Theo mait cat (hinh 2ab a,b,c,d) thi thanh phan
hod hoc clia granat trong granulit pelit clia phifc hé
Kan Nack 1a kh4 phiic tap. Trong cdc granulit gan
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néng chiy (kiéu VN362) khi granat va sillimanit
khong con tiép xtc nhau nita (hinh 2b) thi granat
¢6 thanh phan hod hoc phan di khéng ddng k€, trir
khi granat ti€p xdc vdi cdc khoang vat chita Fe, Ca,
Mn va Mg nhu spinel hay biotit (hinh 2ab : a, b, c,
d), khi d6 granat trao déi Fe™ va Mg™ véi céc
khodng vat nay va tao ra su phan déi vé thanh
phan. Nhu vdy su phan déi vé thanh phdn cha
granat chi vai micromet tai noi tiép xic gifa granat
va cdc pha khodng vat khdc. Ciling twong tu nhu
vay d6i vdi cac granat con can bang véi sillimanit
(hinh 2a). Tuy nhién, cdc granat nay van c6 su
phan déi thanh phan tir tam ra ria.
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Hinh 2a. Granat khong di v6i kién triic phdn (g ctia granulit phirc hé Kan Nack (VN414B va VN362)
va thanh phin hod hoc clia chiing trén biéu d6 phan doi bidu dién theo ham lrong thanh phan cla cac
nguyeén t6 dai dién cua granat (Fe, Mg, Mn, Ca)

Ghi chd : P - ria, gtz - thach anh, bi - biotit, sp - spinel, p! - plagiocla

Tir két qua phan tich thanh phin hoahoc clia cic
loai granat trong granulit, chiing toi da ap dung phan
loai granat theo Vogel (1967) [6] (hink 3). Két qua
cho thdy, vé tdng thé thi tat ca cc loai granat k& ci
granat ti€p xac can bang voi sillimanit va granat
phdn tng voi sillimanit tao kién triic phan tng déu
thuoc loai gidu Fe, Mn thay va nghéo Mg va Ca.
Trong mot s6 mau (VN362) thi ham luong Mg cao
hon doi chat nhung su trénh léch giita cac mau 1a
khong ding ké. Voi thanh phdn nay cho thay hiu
hét cac granat thuoc nhom gidu almandin-pyrop vi

nghéo grossula-andradit (hinh 3). Trong do thanh
phan almadin-spersactin nhiéu hon 13 pyrop. Néu
xem xet riéng thanh phdn clia timg granat cho thdy,
hdu hét cic granat niy déu bi phan déi vé thanh
phan gitfa tam va ria (hinh 3b). Theo dé trong tam
thuong gidu pyrop va ria gidu anmandin (hinh 3b).
Nhu vay, 6 the thdy truoe hét cic granat duoc ket
tinh trong di€u kién ap suft cao twong @ng voi su
gidu thanh phdn pyrop trong nhan sau d6 két tinh
trong diéu kign ap sudt thap hon tuong tmg voi
ngheo pyrop va gidu anmandin ngoai ria (hinh 3b).

365



1119IPIOD - pIo ‘Yue yey - b
epoifed - 1d 3] 1edspyay - dsy ‘jourds - 1ds ‘m01q - 1q 00X dan - / ey orq - PW ‘Yol ugyd Sugp - 9§ ‘Bl - 1 ‘UBYU - JYoh ugyd wp . 1 2-%] Sueq ny2 1Yo

0£0°0 0£0'0 0£0'0 0£0'0 0£0'0 080’0 0£0'0 0€0'0 0£0'0  0€0°0 0€£0'0 0£0'0  0€0'0 0£0'0 0€0'0 0£0'0 adsx
0200 020'0 020'0 0200 020'0 0200 020'0 020'0 020'0 020'0 020'0 020'0 020'0 020'0 020'0 020'0 01bx
0L2'0 0SzZ'0 092'0 052'0 08z'0 0z2'0 0s2'0 082'0 082'0 0920 0.2'0 082'0 062'0 0.2'0 ovz'o 05¢'0 JAdx
orL'0 004'0 069'0 002'0 029'0 0240 069'0 0£9'0 0.9'0 069'0 089'0 0.9'0 069'0 089'0 0LL'0 00.'0 wiex

1820 GEL'0 89z.L'0 z262'0 £04'0 raL'0 1£L'0 $0.'0 012'0 82.'0 JAWK) ¥0.'0 €£.'0 6120 1G2'0  6€L0 CEN
000’8 000'8 000'8 000'8 000’8 000'8 000'8 000’8 000’8 000'8 0008 000'8 000'8 0008 000’8 000'8 wng
L00'0 LO0'0 0o0'c 0000 000'0 0000 000'0 0000 Qoo'0 0000 000'0 000°0 000'0 000'0 000'0 000'0 |
L00'0 L00'0 000'0 Z00'0 L00'0 €00'0 Z00'0 000'0 0000 £00'0 000'0 100'0 0000 S00°0 000°0 1000 EN
Z90'0 £90°0 £90'0 2900 890'0 590'0 £90'0 5900 #90'0 goo'n 900 990'0  ¥90°0 0.0'0 290'0 990'0 €D
000'0 £00'0 Z00'0 000°0 100'0 100'0 L00'0 100’0 Z00°0 L00'0 0000 200'0 000°0 100°0 2000 000°'0 uz
£60'0 Z60'0 #80'0 #80'0 £80'0 £60'0 1600 #80'0 #80'0 180'0 980°0 $80°0 880°0 980°0 980'0 680°0 un
GlL'Z 620°¢ G202 VE0'Z 8EB'L 180'2 610'C ov6') 196°L 900'C 966'1 ¥56°L 120'C 066'l %202 z90°C 4
zL9'0 0€L'0 854'0 (R2A0] 1180 ay9'0  Zvl0 918'0 208'0  0S.'0 98.'0 0280  6£L°0 812'0 6890 9210 BN
BLL'O 991'0 P10 591'0 G/L'0 90z'0 861'0 610 LZL'o v9L'o G¥L0 1GL'0 GSL'0 6€L°0 8610 880'0 o3
1000 000'0 000°0 000'0 000'0 Z00'0 2000 000'0 000'0 2000 000'0 2000 0000 000'0 0000 200°0 1)
066’1 6661 886'L gon'z  S00°T 000'¢ 1002 900'C €00'2  S00C 166°L £66'L 600'C 166'L 910'C 120°C v
2000 L00'0 100’0 000'0 000'0 000'0 000°0 100'0 Z00'0 100'0 200'0 2000 200'0 100'0 Z00'0 000'0 L
SH6'2 LL6'Z LE6'Z  GIB'Z 0L6'e 8682 026'C 9062 AN AR ANoRA 0£6'C G262 916C £€6'C 116'C G¥6'C 1S

0z¢'L0L 0£2'10L 068'LOL 0L8'L0L 02020t 0/8'10L 0/6'L0L ObL'L0L 068°10L O0ELLOL 009'L0L 069'LOL 0Zr'LOL 088'L0L oc¥'zol 069°L0L  wng
0LO'0 o0Lo'o 000'0 000'0 000°0 0000 0000 000'0 000'0  000'0 000'0 000°0 000'0 000'0 0000 000'0 o
0L0'0 000'0 000'0 0Lo'o 0L0'0 020'0 0L0'0 000'0 000'0 0Z0'0 000'0 000'0 000°0 0£0'0 0000 000°0 O%N
ovL'0 0640 pes'o  06L0 080 0.4'0 094'0 084'0 0/l'0 . 08L'0 09.'0 0080 0920 or8'o 05.'0 008'0 oed
000'0 0y0'0 ov0'0 000°0 020'0 0L0'0 0200 0£0'0 0£0'0 0Lo'o 000'0 0£0'0 000°0 0£0'0 0£0'0 0000 ouz
06€E'L 06E'L 082’ 0.2’} 0.Z'L oov'L 06E'L (o} rAll" 062’} 0Ze't ote't 082’} oee'l oLe'l 00¢'l 0S€‘L OunN
0/0'cE  0QL'LE O0BL'LE OpL'LE 0Z0'0E 068LE OLL'LE 06L6Z O0E0E 098'0€ OELOE 0o8l'oc  0.0'LE ORL'0E 000 ZE opLLE 094
0ZE'S 062'9 055'9 06£'9 00lL'L ovs's oLy'9 080'L 056'9 08¥'9 0649 oLL‘L 09g'9 orL'9 0.6'G 0.2'9 obn
oL0'z 0§87  015'T  0E8Z  OLO'E  00S'E oll'z  090'c  0€6'z  OL8T 08T 009 0g9'c 06  OLLZ OIS ‘gfed
0L0'0 000'0 000'0 0000 0000 0E0'0 0¥0'0 000'0 000'0  0¥0'0 0100 or0'0 000'0 0000 000'0 00’0 ,_.om_ho
o/t'lz  08l'lz O0ELlz 00612 0VO'EC 0g9'lz 088'lZz 0G8'lZ 096'lZ 068'tz 0G/'LZ Ov8'lz 0S8'lZ 068 L 0l0'zz ow'ze O
0£0'0 oLo'o 0200 0000 000'0 000'0 000'0 020'0 0£0°0 0€0°0 0£0'0 0v0'0 o¥0'0 0800 0£0'0 000'0 ‘oL
ock'lE  OLP'LE  OLLLE  OLG'LE  OLLLE  OEDZE 0£9'/€  0Z€'2€ 0£9'/€ 00G'lE OEL'E 08/'/€ 08€'l€ 068.€ 095 LE 0L6'LE ‘ois

€0l 194 00l 194 S 2 e6g 1ai 2 [idsp Gy'e ld x
0L 66 86 v6 226 e06 9 ve €¢ (44 L 0¢ 61 8l 6 «9 = m. .
arlyNA GrLvNA gvlyNA arivNA 8vlvNA arlyNA gviyNA arLYNA  8LYNA arivNA GrLyNA GvLyNA 8VEPNA ariyNA arivNA  8rLYNA E &

(GrLYNA :m:: yoeN uey &y onyd ynuesh end jeuelb 1eA Bugoyy 28D BND 26y eoy ugyd yueyl vJ sung

366



0L0'0  0L0'0 OLO'0 0L0'0 O0LO'0 0L0'0 0L0'0 0LO'0 0LO'G  0LO'O 0LO'O OLO'0  0LO'0 0L0'0  0LO'0 0L0'0 010'0 0LO'0 0LO'O OLO'O 0L0'0 0L0'0  adsy
0£0'0 OY0'0 0vO'0 O0E0'0  0vO'0 OVO'0 0¥0'0  0¥0'0 0£0'0 OVO'0 0vO'0 0800 070’0  O0Y0'0 0P0'0 OFO'0  0V0'0  0F0'0 0r0'0 0€0'0 0£0'0 0€0'0  0IbY
OEE'0  OPE'D OVE'D 0LZO 0620 0Z€0 0ZE'0  09Z'0 00ED 0920 O0vZ'0 0£E0 0EE'0  OVE'D OYE'D OPE'0 0SE'D 0SS0  OFE'0 0S€'0 0re'0 wBre'o JAdY
0£9'0  009'0 0L9'0 OVZ'0 099'0 0690 0£9'0  069'0 059’0 069'0 0L2'0 O0E90 0Z9'0  0L9'0 0L9'0 O0L9'0 009'0 009'0 0290 0L9'0 029’0 O0l9'0 Wwlex
859'0 ZE9'0 Zv9'0 180 869'0 ¥99'0 ¥99'0  €2/'0 +89'0 G220 SKZ'0 6590 259’0  /v9'0 6£9'0 ¥¥9'0  9£9'0 €890 /490 0b9'0 2Zr9'0 0v9'0  edx
000’8 000'8 000'8 0008 000'8 0008 000'8 000'8 000'8 000'8 000'8 000'8 000’8  000'8 000'8 000'8 000'S 000'8 000'S 000’8 000’8 (Q00'8 wng
000°0 0000 000'0 S00'0 L0OO'0 Z0O'0 200’0 200’0 L0O'0 ZOO'0 <200'0 £00'0  1L00'0 000'0 0000 LOO'O 000'C 0000 000'0 200'0 0000 000'0 A
€000 €00'0 200'0 €00'0 000'0 000'0 v00'0  900'0 1000 L0OO'0 000'0 2000 ¥00'0 Z00'0 €00'0 €00'0 9000 10O 200'0 €000 €00'0 0000 EN
960'0 8ZL'0 €0L'D 160'0 SOL'O E€LLO LLL'0O 60L'0 20’0 €LL'0 ZLL'O 8600 6LL'0 ZLL'O  ZLL'O  tZl'0 €210 SZL'0  0ZLO 160'0  960'0 660'0 eD
L00'0 2000 ¥00'0 0000 €£00'0 000'0 200’0 ¥00°'0  L0O'0  L0O0'0 000'0 L0O'O 0000 €00'0 200'0 L00'0 LOO'D 1000 L00'0  L00'0 Z00'0 L0O'0 uz
CEO'0 8Z0'0 8Z0'0 E€Y0'0 €E0'0 8200 1Z0'0  I¥0'0  950'0 ¥EO'O0 6£0'0  LE0'O 0£0'0 620'0 /200 /20’0 920'0 8200 £20'0 820'0 /200 6200 up
168'L  992'L 26k 06L'T €S6'L  0/8'L 958'L  G86'L ¥06'L GE0'Z 6807 S99'L 9z8'L 0L8'L  28/'L 908'L €'V 19L'V ¥Z8'L 608'L L8’ Log'L 2d
296'0  S00'L L0O'L GLO'0  9¥8'0  8¥e'0 OrV6'0 1920 8/8'0 ¥..'0 ¥L20 $£96'0 S/6'0 686'0 600'} 666'0 9L0'L 220'L ¥66'0 810'L  0L0'L  €L0'L BN
180°0 1ZL'0 8LL'0 €500 660'0 1b0'0 8/0'0 2/1'0 6EL'D S50'0 SO0 6£00 €90'0 180'0 €600 €£90'0 ¥80'0 600 L¥0'0 G90'0 G600  ¥60'0 84
200’0 0000 Z00'0 Z00'0  LDO'0  000'0 200’0 0000 ¥00'0 L0O'0 100'0 Z0O'0 2000 100'0  100'0 0000 000'0 0000 100’0 100'0 200'0 Z00'0 10
€20’ TL0'C 910'C Ze0'z 2107 2802 0£0'Z  €00'2 LLO'T €20'C 020'T 920 020'c 2102  220'7 SL0'T 120'z SZ0'Z 220’ ve0'c zzo'c  1L02 v
200'0 0000 200'0 900'0 €00'0 000 S00'0 £00'0 2000 €00'0 ¥00'0 0000 00'0  €00'0 Z00'0 €00'0 £00'0 €000 G00'0  000°'C 2000 Z00'0 L
9Y6'2 G€6'C 1€6'Z SS6'T  656'C  196'Z EV6'T PL6'C 726'C 6S6'T 6S6'T 196 096'C 8V6'2 Z¥6'C 096'C 8v6'Z 8€6'Z v96'c 256'C 1S6'C Z¥6'Z IS
00.'LOL OL8'LOL 9€'L0L G6'LOL 68'L0L L9'LOL 6810} 085'L0} OZL'LOL OLO'LOL b LOL 085'L0L 09101 2Z'LOL 62'LOL 89101 1S'LOL €9'L0L 016'L0) 86'00L GS'LOL 09'L0L WNS
000°0. 000'0 000'0 0S0'0  0L0'0 0£0'0 020’0 0Z0'0  0LO'0  0Z0'0 0Z0'0 0E0'0 0100 000'0 000'0 O0LO'0O 0000 0000 000'0  0Z0'0 000’0 000'0 o
020'0  0Z0'0 0LO'0 020'0 000'0 0000 020'0  0¥0'0 0000 000'0 000'0 0L00 0£0'0  0L0'0 0Z0'0 0200 0OY0'0 0L0'0 0Z0'0 020'0 020'0 0000 O%N
08L'L 045"V 0SZ'L OLLL 0.2') O08€'L 09€'L OLE'L 082'L OLE'L O00v'L 00Z'L 0St'L  0E¥'L  OE¥'L O06F'L 0LS'L 0gS') 0¥’ OML'L OLL't oLg'L  OeD
0L0'0 0£0'0 0800 0000 0S0'0 0000 0£0'0 0/0'0 0E0'0 0LO'0 0000 O0€0'0 0000 0S0'0 0£0'0 0Z0'0 0LO'0 0200 0LO'0 0E0'0 0v0'0 020'0 OQUZ
00S'0 OE¥'0 OEY'0 0S9'0 0050 OPF'O 0E¥'0  029'0 0SS'0 0€S'0  009'0C 0840 0/¥'0  0S¥'0  OEt'0  0ZP'0 OLP'0 Ov7'0  0Zv'0 O0EY'0 0ZF'0 0SH'0 OUW
066'8Z 092'/Z 0L0'8Z O0£9'EE 0+Z'06 06262 00L'6Z 09S'0E OEY'6Z 08Y'LE 0£L'ZE 0LZ'6C 0¥9'8Z 0L¥'8Z 0v0'S8z 08€'8Z 0¥8'/Z 069'/Z 0€L'8Z 0SZ'8z 02¥'sz 092'8z Q84
0S¥'8 0/8'8 08/'8 00E'S 0S€'Z 0ge's 0/2'8 0/5'9 029'.Z 0129 091'9 o0lt's 085’8 0L'8 006'8 008'8 0S6'S 020'6 08.'8 0z6'8 068'8 0L6'S OBW
00¥'k OLL'Z 0S0'Z 006'0 OL'L 020 09€'t OV6'Z 08€ZT OF6'0 OF6'0 0.9 00L'L  0Z¥'L OE9'L OLL'L 09F'L  0S9'L 0z/'0 OEL'L OLE'L  ove't ‘0%
0Y0'0  000'0 0£0'0 0E0'0 0LO'0 000'0 0£0'0 0000 090°C 0200 OLO'0 000 0£0'0  020'0 0LO'O 000'0 0000 0000 0zZ0'0 0,00 0€0'0 O0€0'0 °Q%4D
08¥'ZC 0£¥'2e 09€'z2Z 0S1'2Z 091'72 085'2Z 085'Z2 088',Z 090'2Z 00Z'2Z 0+0'2Z 0S5'22 0/¥'ZZ 0.v'zZ 09S'22 0/¥'2T 02522 065'2C 009'2Z 0£¥'2z 00S'2Z 0S+'zz OV
0¥0'0  0L0'0 O¥0'0 00L'0 0S0'0 090'0 060'0 0S0'0 0£0'0 0S0'0  090'0 0000 0L0'0  090'0 00'0 0S0'0 0S0'0  0S0'0 060'0 0000 O0E0'0 0€0'0 *OlL
065'8€ 08S'8E 0LE'S8E 096'/€ 000'SE 0828 085'8C 0ZS'/€ 08'/€ 08Z'8E 0.0'SE 088'SE 018'8€ 00/'8E 00.'SE 006'SE 0Z.'SE 0£9'SE 0S0'6E 029'8€ 0Z.'8€ 009'8c °OIS
"LV 1809 1909 Ol 80F ¥oT K] 6 vee6 06 6888 98 T 19 G9 09

du dsos  dspos 19/ 1q4 19/2  19/908 1a/1 19/08 19/ 1qu dsy/ o8 28 o8 o] 19/ o] 19/08  dsyu 28 |ds/os 2 B
9l Sk il 601 0L eol 2oL 96 26 16 /8 S8 8 Z8 9/ S/ 0/ 89 99 9 €9 29 52 m,
C9ENA C9ENA Z9ENA ZIENA Z9ENA COENA Z9ENA TIENA CZ9ENA Z9ENA Z9ENA Z9ENA COENA ZOENA T9ENA Z9ENA Z9IENA C9ENA Z9ENA ZIENA ZIENA COENA Q

(z29ENA new) yoeN uey 8y snyd Jinue. eno jeuelb jeA Bueoyy seo eN2 24y eoy ueyd yueyy ‘q[ Sung

367



0g0'0 0800 0500 op0'0  0v00
oo’ 0£0°0 pgo'n 0¥00 ov0'0
olz'0 0¥Zo opz'0 0920 0SC0
oLL0 089'0 090 099’0 0.9
pLL'0 6ELD pes'o TeL'o SeLO
opo'e  000'8 000'8 goo's 000’8
poo'o 0000 000’0 0000 0000
000'0 0000 oo0'0 0000 000°0
ool'0 860°0 6600 gLl'o ¥OL'0
100’0 0000 000’0 000'0 000'0
geL'o  LEL'O gel'0 §zL'0 9ZLo
J10'z  966'L 696k 096'L 696}
1zo'0  €oL0  ¥hLO gol'o LyL0
coL'0 €zZL'0 6ELO loL'o  SOLO
000'0 0000 0000 Lo0'0 0000
600’z 600T 9L0C Z66'L €00°C
0000 L0O0'0 2000 zZoo'c 0000
yp6'T  EE6'T 126'Z LvBT 9¥6'C
065'101 058'10L DEG'LOL 0£9'L0L 06810k
000'0  000'0 0000 ooo'c  000'0
p00'0 0000 000'0 0000 000'0
goz't 08L'L  O06L'F pze'l 0SZ'L
0£0'0 0000 0000 poo'o 0000
060’z 080 0CTLC 006’y  O0LB'L
ovL'LE 0ZL'08 OVEOE oLz'0e 0Ly 0E
0ze'c 0L0'9 08L'9 0es's  0.%'9
osL'} 00L'Z o6e'z  Oove'l oog'L
poo'0 0000 000’0 0L0'0 0000
08l'LZ 0E6'LT ovo_mN 06.'VZ 06612
000’0 0200 op0'0 0v0'0 000
0z9'/€ 0GL'LE OV9'LE 066'LE OF0'8E

052

plapt 2

B gy o 474 £V

GLENA SLENA GLENA SLPNA GLYNA GLPN

0S0'0
0£0°0
0z2'0
0690
152'0

000'8
000'0
000’0
zoL'o
000'0
LGL'0
evo'e
859'0
¥80°0
0000
DOO'E
L00'0
1S6'C

0£6' Lok DES O

000'0
000'0
oze'b
000'0
0622
QLY LE
0L9'G
OEV'L
0000
oz8'le
0z0'0
0L0'8E

BE<C

poyd
oy

020'0
0£0'0
08L'0
0LL'0
LL8'0

000'8
000'0
000'0
660'0
Z00'0
090'0
95z'C
925’0
8600
000'0
102
L00'0
LP6'C

000'0
000'0
0LL'}
0E0'0
068'0
oFe've
08¥'Y
0G9'L
0000
0zL'Ve
0z0'0
0ge'L€

————

bjos
SL

A E9ENA E9ENA £9€

NA ESENA g9ENA E9EN

ozo'n  0Z0'0 oLo'0 0100 0L0'0
0e0'0  0E0'0 oy0'0  0v0'0  0V00
poz'0 0iz'o ozzZ'0 0vZ0 ovZ'0
0sl'0  OvL'0 ozl'0 0ZL'0 0LL'0
v6.'0 18L'0 E9L0 z6l'0  8vL0
p00'e 000'8 000’8 poo's 0008
Lo0'0  L00'0 0000 ooo'o 0000
Goo'0 2000 Qoo'o 2000 Z00'0
g60'0 €0L'0 aoL'o 90L'0 g0l 0
Loo'0 0000 Z00'0 200’0 1000
160'0 9v0'0 Zv0'0  9€0°0 LF0'0
goz'z  ¥8lL¢ pEV'T  LOLE 080'C
yi6'0  LL90 799’0 1690 20L'0
960’0 G80'0 8600 ggo'n 9040
€00'0 000 100'0 200'0 0000
6l0'Z 8L0T 0L0C ge0'z  G20'T
000'0 ¥00'0 ¥00'0 gpo'n G000
w6z SVB'T 7967 GE6T LE6T
| 086'1L0} 089°LOL 00g'L0L 0Z8'L0L 0¥ L0} 0ES L
pLo'o  0L0°0 000'0 000'0 0000
ovo'0  010'0 0000 pLO'0  0L00
oL1'L  OEZ'L 0/z'V 0.Z'L 0Ll
oLO'0 0000 0s0'0  Ov00 0E0'0
0l/'0 0690 0gg'0 0SS0 0290
0FL'EE 00OP'EE 052'Z8 09£TE OLOCE
oge'y OVZ'S 00L'c 0LB'S 0L0°9
opa't  0S¥'L  08'F o'l 018t
0g0'0  0L00 0200 gg0'0 0000
o0L6'lz D06'LE o6g'LZ 0LZ'Ee aLL'ee
poo'D 0400 0.00 ooL'c 0800
0/9'LE 0L9'LE p9l'le 008'LE 0ZLULE
N_Eut 2
ol gl ¥l £l AR

0L0'0
0v0'0
ovz'0
0LL0
052°0

000’8
000'0
£00'0
90L'0
000°0
6£0°0
00LC
869'0
Z80'0
L00'0
120’2
£00'0
V6T

000'0
0zZ0'0
0Lz}
0000
0650
092'2€
020’9
ooyt
0z0'0
ov0'Ze
ov0'0
098'.€

—_—

)
L

A E9ENA EZENA £

pLO'0  0LOD
op0'0  0v0'0
pgz.0 0EZ'0
pzl'0 0ZL'0
pGL'0 090

000’8 000’8
poo'o 0000
poo'o  LOD'O
GoL'o  LOL'O
000'0  000°0
Lpo'0 9200
z0lL'e OvLE
Jao'n 919'0
poL'D 8900
000'0 2000
Gzo'z 6007
Gpo'0 2000
0e6'Zz  BS6T

0oo'o 0000
000'0  0LO'0
psz'L 0L
000'0 0000
pLo'0 0PSO
0gl'ze OvLTE
006's  008'G
ogL't  09L'4
000'0 0E0'0
goo'zz 0Lg'Le
pgo'o  0w¥0'0

QlLG'LE 098'LE oLL'LE

o e
017 6

0Z0'0
ov0'0
0020
0520
18L'0

000'8
000’0
000'0
w0L'0
L0000
r0'0
50Z'2
5650
580'0
1000
L0z
$00'0
8v6'e

0L 0ZE'L0L 09Z'L0} 098’10

000'0
000'0
ove'L
0200
00L'0
0EL'EE
oLL'S
ovy'L
0L0'0

0zg'le

040'0

—_—

L

0200
0E0'0
0610
0940
L6L0

000'8
Lo0'0
£00°0
G60'0
000'0
L50'0
L2'T
£99'0
9LL'o
1000
6102
¥00'0
626'C

0L0'0
0Z0'0
0EL'L

1q./
9

gENA E9ENA E9ENA £9€

pzo'o 0200
oy0'0  0E0'0
o/l'c  08L'0
o0 0420
lzg'o 28’0
poo's 000’8
poo'o 1000
gop'o 1000
GoL'0 G800
p0o'0  €00'0
pao'0 LS00
glZ'z VBET
16v'0 8280
9g0'0 €400
00’0 2000
107 6002
000’0 000
6p6'z  VS6T

L 066'L0L 08910} 0L6'101L
000'0  0L0'0
op0'0 0000
pgz'h  0L0'L
000’0 OE0'0
006'0 0S80
QsG'vE 0Z8VE
peZ'y  OLS'¥
osp't  OFT L
goo'o 000
ogl've 0EL'le
poo'o 0800
oGk’ LE 0G9'LE

vAHB

Zpop ‘gl
G 44

NA E9ENA

adsx
oiby
AAdx
e

a4Xx

wns

wns
o
o“eN
oed
ouz
OUn
oed
obw
ﬁohmi

(5LPNA BA E9ENA new) 30BN UEN ay onud ynuesb

eno jeuelb jEA Bueouy

ogo BNY 26y eoy ueyd yueyl o] supg

368



25

vn363
M
Plerd2  Plinca| Plerd2

0 11 12 13 14 18 18

Nhur vay, trong ¢4 hai kha vue Song Bién ciing
nhu Séng Ba, cho dii cic granulit chira granat di
Vi kien triic phan @mg hay khong thi ching déu ¢o
dac diém chung 13 duoc lam 2idu Fe mot cich rat
ding ké nhung lai bi lam ngheo Mg. Tuong img
voi dac diém nay la hop phin anmandin (X;.) dugc
gia tang va hop phdn PYTop (Xy) bi gidm trong
qué trinh tién hod bien chat. Dai vo; Mn duong
nhu khong o su thay déi 1on mac da ham luong
Mn c6 tang chit it khi granat tiép xic voi biotit
dong sinh. Khi granat tiép xic véi plagiocla va
feldspat-K, qua trinh trao d6i gilta granat va cic
khoéng vat nay cht Yéu s 1a cic nguyen 6 Al va
Ca, Qui trinh trao ddi Al va Ca gilta ching din
dén su phan déi vé ham luong groxule (X,) trong
granat va ket qua 1 ham lrong ciia chiing gidm &
phdn ria clia granat. Mat khic khi granat ti€p xiic
vGi céc biotit thi sir phan dgi vé ham lugng cia
groxule (X¢,) 13 khong c6. Mit cdt minh chitng su

phan d&i vé thanh phin ciia cac granat dugc dua ra
& hinh 2a, b.

VE diéu kien két tinh clia cic granat, theo phan
loai cia Vogel (1967) [6] & hinh3a, chiing déu roi
viio truong twong img véi diéu kien ap sudt trung
binh - thdp (hinh 3a), diéu nay phi hop véi ket qud
nghién ctu cia Vi Van Tich va nnk (2000) [4].

Do hiam lrong Ca (X¢,) va Mg (Xume) trong
granat ctia granulit clia phirc he Kan Nuck bign d6i
W tam ra ria (hinh 3b), nén ching ta ¢o thé ap
dung su lien he gitta su bien déi him lurong ndy vai
Su tién hod ciia nhiet do va ap sudt, nhim xac dinh
co che dia dong Iuc lien quan dén qué trinh hinh
thanh cic di gneis chira granat-sillimanit-spinel-
codierit trong qua trinh bien chit tuéng granulit
[1]. Ap dung biéu dé chiéu bigh thién P-T theo dic
di€m phan d6i thanh phdn hoa hoce trong granat ciia
Martignole va S, Nantel nam 1982 [1] (hinh 4e) cho
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Vogel., 1867
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GROSS+AND Mols¥ Ca

ALM-SPESS

Mg Mg

Mg Mg

Ca Fe2+Mn

Fe2+Mn Fe2+Mn Fe24+Mn

Hinh 3. Thanh phan hod hoc va diéu kién két tinh tuong ting ciia granat trong phén loai ctia Vogel (1976)
Ghi chii : Pyp - pyrop, GROSS+AND - groxule + andradit, ALM+SPESS - anmandin + Specsatin

thdy cac khoang vat granat cla cic da granulit
thuoc phirc hé Kan Nack déu c6 xu th€ bign déi
thanh phdn tir tam ra ria. Diéu dic biét 12 ¢4 bon
khoéng vat granat cia granulit ¢6 va khong c6 kién
triic phan @mg déu c6 xu hudng bién ddi tring vi
chiéu bién thién clia mili tén s& 2 trén hinh 4e. Vi
xu th& bién thién vé thanh phan twong quan gita
phin mol cta Ca va phidn mol cla Mg, theo
Martignole va S. Nantel nam 1982 [1] cho thdy céc
khodng vat granat ndy dugc hinh thanh trong diéu
kién nhiét dong tuong ng voi mot qué trinh nguoi
lanh di v&i giam ap.

Nhu vay, tir két qud nghién ciu diéu kién két
tinh va qua trinh ti€n hoa ket tinh cla granat cho
thdy qua trinh tién hoa bién chit cic da granulit
pelit ¢ hai khu vuc 13 qué trinh tuong ng voi qua
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trinh nguoi lanh va giam 4p. Qué trinh ndy minh
ching moét qué trinh dia dong luc di voi su nang
tréi va gidm ap cla phirc he Kan Nack dia kh6i
Kon Tum.

KET LUAN

Su tién hoa bién chat ca cic da granulit § phic
hé Kan Nack duoc ti€p can bang nghién ctu thanh
phin hoa hoc ctia granat phan d6i hinh thanh trong
qué trinh thanh tao cic granulit ndy. K&t quéd nghién
ciru cho thay cac granat dugc két tinh trong diéu
kién ap sudt thdp va trai qua qué trinh két tinh theo
ki€u ngu6i lanh di véi gidm 4p. Theo quan diém
nhiét dong hoc va dia dong luc hoc c6 thé ndi cac
granat va tuong ing § day 13 cic da granulit thuoc



03 03 03
e VN415 nhah VN414B VN3ES ]
nhan
f / E nhan
ria —
= ria = £ ?
Sozt 3021 =027 i
ria
5 2 2
= ) S
2’0'1 §> 0.1 201
I
( @ : o $0) . i} ©
0 0.1 0.2 0 ‘ 01 02 01 0z
Ca/[Ca+Mg+Fe+Mn] Ca/[CatMg+Fe+vin] Ca/[Ca+Mg+Fe+Mn]-
D4
VN362
nhan P 1 7'
2
0.3 2
= 1 3
=3 R %
= o
5 . L
+ i &
Joz4 ™ O
e ria o
3 =
35 [=)
s =
Ca/Ca+Mg+Fe+Mn
0.1+
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Hinh 4. Biéu d6 twong quan giifa su hu6ng bi€n déi thanh phan ciia granat va chiéu bién thién theo nhiét
do va 4p suat twong dng vdi su thé bién thién vé thanh phan clia granat ctia phitc hé Kan Nack.

nhém metapelit clia phirc he Kan Nack duoc ket
tinh trong diéu kién tach gian va di voi nang troi
trong qua trinh hinh thanh phitc he bién chat tuéng
granulit Kan Nack & dia khoi Kon Tum. Tuy nhien,
de kiém chitng lai mo hinh ndy cdn co cic nghién
ctru twong fu cho cac thanh tao khic vi dudi g6c
do khic dé luan gid 1o hon diéu kien tiéh hoa bien
chit clia thanh tao nay.

L&i cam dn : trong qua trinh hoan thién bai bao,
tic gid da nhan duge nhimg ¥ kién trao déi khoa
hoc quy béu ctia Ts Ngo Thi Phuong thuoc Vién
Khoa hoc va Cong nghe Viet Nam, tic gi3 xin chan
thanh cam on.
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SUMMARY

Garnet composition and its relation with tectono-
metamorphic evolution of the Kan Nack
granulite complex

Variation of composition :Mg, Ca, Mn and Fe in
garnet reflect the cristalization condition during
metamorphism. Some samples from KanNack
granulitic complex were studied in detail by
microsonde analysis. The studied results of four
gamets in the granulites, with or without corona
textures, from two area Song Ba and Song Bien in
the Kan Nack complexe indicated that these garnets
were enriched in almadin end-member and depleted
in pyrope end-member. It means that the pelitic
granulite from Kan Nack complex have undergone
geodynamic proccess of cooling and depression.

Nagay nhan bai : 19-8-2004
Khoa Dia chdt - Pai hoc Khoa hoc Ty nhién



