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E‘RS E / HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
N N A A - A A - - 1
JARIHSCENGES D /A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)
SUSTAINABLE DEVELOPMENT

Dic diém thach dia hda granitoid Phitc hé Muong Lat

Tran Van Thanh™*, D& Vin Nhuan?”, Nguyén Kim Long?, Lé Thj Thu?,
Pham Trung Hiéu3, Thiém Quéc Tuan®
1Lién dodn Ban dé Pia chat Mién Bdc
2Trirong Pai hoc M6 - Pia chdt
3Truong Pai hoc Khoa hoc Tu nhién — PHQG — Tp. Hé6 Chi Minh
“Truong Pai hoc Tai nguyén Méi trieong TP Ho Chi Minh

TOM TAT

Granitoid phuc h¢ Muong Lat ¢6 cu tao dinh hudng, kién tric hat nira ty hinh ddc trung, thanh phan
thach hoc gém: granit biotit, granit muscovit va granit 2 mica; thanh phan khoang vat trung binh gom:
thach anh (25-30%), plagioclas (28-46 %), felspat kali (25-38 %), biotit (1-8 %), muscovit (1-10 %), cac
khoang vét phu zircon, apatit. Dac diém dia hoa dic trung voi ham luong SiO; cao va dao dong hep
(71,08- 74,06%), tong lugng kiém cao (Na,O + K,O = 6,74— 9,85%); chi s6 b&o hoa nhém - ASI
(Al,03/Ca0O+Na,0+K0) déu I16n hon 1,04. P4 c¢6 sy 1am giau cua cac nguyén té lipthophyl véi chi s6 U,
Rb, K, va Th; di thuong 4m Ba, Sr, Ti va dac biét 12 Eu rat manh, chi s EW/Eu* thap (0,19-0,9) <1. Céac
didc diém thach hoc khoang vat va thach dia héa déu cho thay granitoid phac hé Muong Lat mang dic
diém S-granit, rat gan giii v6i nhiing loai da nong chay vo dién hinh va cé thé dugc hinh thanh do qué
trinh va cham gitra hai mang (khdi) luc dia Nam Trung Hoa va Dong Duong trong giai doan cudi Pecmi —
dau Trias.

Twr khéa: Phac hé Muong Lat, granitoid, S-granit

1. Pit van dé

Tay Bic Viét Nam c6 lich sir phat trién lau dai, phirc tap, ghi nhan nhiéu su ki¢n dia chat, magma, kién
tao va gan lién voi mot sb khoang san c6 gia tri. Cac thanh tao granitoid, granit aplit, va granit pegmatit
phan b rong rai tai day cung cip nhirng thdng tin quan trong cé thé xac dinh dugc qua trinh tién hoa vo
luc dia, hiéu biét vé lich sir tién hoé cua vo Trai dit va khoang san c6 ich di kém. Chung 1a san pham cua
qué trinh tao nui, tach gidn vo luc dia, va ciing 1a san phdm cua qua trinh hdn nhiém giita vo luc dia va
manti (Pham. T. Hiéu, 2009; 2013; 2015). Phtc hé Muong Lét tir truée dén nay da dwoc nhidu nha dia
chat trong va ngoai nudc nghién cau. Truéc kia khi thanh lap ban d6 dia chat Pong Duong ti 1é
1/2.000.000 xuét ban nam 1952 Fromagie di phan ra cac da bi ca nét c6 tudi Caledoni trong d6 co khdi
Mudng Lét. Sau nay khi thanh 1ap ban dd dia chat mién Bic Viét Nam ti 1& 1/500.000 (1965) E.P.1zok
trén co so so sanh cac dac tinh chung vé thach hoc, thach dia ho4, mau sic khoang vat biotit, ong da xép
khdi Muong Lét vao phic hé Phia Bioc tudi Trias muon. Trong qua trinh thanh I1ap ban d6 dia chit Viét
Nam phan mién Béc ti 1¢ 1 :1.000.000 (Tran. V. Tri va nnk, 1977) da xép khdi Muong Lat vao giai doan
tao ndi Caledoni c6 tudi Paleozoi sém. Ngoai ra (Pao. B. Thuc va nnk, 1995) trong Dia chat Viét Nam -
tap 11, xép phtrc hé vao carbon muén théng qua tudi tuyét doi 1a 285 va 295 triéu nam. Dya trén mdi quan
hé dia chat véi cac thanh tao vay quanh, trong cong trinh do v& ban db dia chat va diéu tra khodng san to
ty 1& 1:50.000 nhém t Mudng Lat (Dinh. C. Hung, 1999); va nhoém t& Moc Chau (D3. V. Thanh, 2015)
do Lién doan Ban dd Dia chat mién Béc tién hanh, cac granitoid phic hé Mudng Lat dugc md ta khé chi
tiét, day du. Thanh phan thach hoc céc granitoid kha da dang bao gom: granit biotit, granit muscovit va
granit 2 mica, granit aplit, granit pegmatit (D5. V. Thanh, 2015). Ngoai ra phicc hé¢ Mudng Lat con duoc
dé cap trong cong trinh nghién cau (Tran V. Tri va V. Khae, 2009; Bui. M. Tam va nnk 2008), tuy
nhién trong cac nghién ctru d6 vé dic diém thach dia héa granitoid phirc hé Muong LAt con nhiéu quan
diém khac nhau. Voi két qua nghién cau thach dia héa mang tinh chat dong bo dai dién cho cac mau
granitoid phuc hé Muong Lat. Tap thé tac gia s dung két qua nham xac dinh kiéu granit, luan giai nguon
vt lidu ban dau, ddng thoi so sanh «céac dac diém nay vai cac thanh tao khac c6 cuing tudi trong khu vuc
phu c4n dua ra nhan dinh ban dau vé diéu kién thanh tao cac granitoid thuoc phuc hé Muong LAt.
2. Phwong phap nghién ciru
2.1. Nghién cieu cdu trie dia chét khoi magma xam nhdp
2.1.1. Phuong phdp nghién ciru ngoai thue dia

Khao sat thue dia va phan tich chi tiét cac vét 16 dia chit: phuong phap nay nham thu thap cac tai liu
nguyén thay vé thanh phan vat chat, dic diém cau tao cia da, 1ay cAc loai mau, xac dinh mdi quan hg giira

*Tac gia lién h¢
Email: nguyenvannhuan@gmail.com
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granit phirc hé Mudng Lét vai cac thanh tao dia chét trong toan bo mat cét dia chat.
2.1.2. Phwong phdp nghién cuu thach hoc - khoang vat

Cé4c mau da duoc mai lat mong va phan tich dudi kinh hién vi phan cuc dé xac dinh kién tric, ciu tao,
thanh phan, dic diém khoang vat tao da, cac qua trinh bién doi, thay thé xay ra trong da. Qua cac nghién
ctu chi tiét thach hoc 1at mong NCS di tién hanh mo ta va xéac dinh tén d4, phan chia cac giai doan thanh
tao khoang vat cho cac khdi granitoid trong khu vuc nghién ctu.

2.2. Nghién czu thanh phan thach dia hoa

Nham giai quyét nhitng van d¢ dat ra, tac gia stir dung 15 mau thach hoc lat mong va 15 mau tiéu biéu
cua khéi phan tich nguyén té chinh va nguyén té vét (dwoc phan tich tai Vién Vat Iy Dia ciu va Dia chat
vién Han 1am khoa hoc Trung Quéc). Céc nguyén té chinh (bang 1) dugc xé&c dinh bang phwong phap
huynh quang tia X (X-Ray Fluorescence Analysis-XRF), ddy 1a phuong phap dugc sir dung rong rii dé
x4c dinh ham luong cua cac nguyén té chinh trong d4 hién nay. Céc nguyén té vét (bang 2) dugc phan
tich dia vao phuwong phap quang phd khdi plasma cam ung (Inductively Couped Plasma emission Mass
Spectrometry), phan tich duoc hau hét cac nguyén té chinh, vét va cac nguyén t6 dat hiém vai d6 chinh
xac va do nhay cao va thoi gian phan tich nhanh (Thomspson and Walsh, 1983). Cac khoadng vat tiéu
chuin CIPW duoc tinh tir két qua phan tich hoa silicat (bang 3).
3. Két qua va thao luan
3.1. Két qua
3.1.1. Pdc diém dia chat

Phirc h¢ Muong Lat gom céc khéi khac nhau nhung tap trung nhat 1a khéi Muong Lat. Khéi Muong
L4t phan bd doc theo sdng Ma tir dia phan x4 Tam Chung dén xd Trung Son, huyén Quan Ho4, tinh
Thanh Héa. Chung tap trung kéo dai khoang 30km, rong trung binh 8-10km vai dién tich ~ 300km2 (hinh
1.
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Hé tang Ham Réng
Ha tang Séng Ma Phtic hé Dién Bién

| Hé tang Nam €6 [FEFF] Phirc hé Muting Lat

E Vi tri ldy mau - but gay

Hinh 1. So do dia chat khu vuc nghlen cizu va vj tri lday ma

Trung thm ciia khdi Muong Lat dén phia dong, da 16 kha tot, hau hét cac dinh nui cao 1a da granit, c6
mot sb noi thdy cac thé ti cua da vy quanh 1a cac da bién chat cua hé tang Nam C6 (hinh 2: a, b) nhung
quy mo khdng Ién, diéu do cho thdy mirc do béc mon phan vom cua khéi kha manh. Phia bic khéi thugc
dién 16 cua hé ting Nam C6 va Song Ma 16 khé nhiéu cac dai mach granit aplit, cho thay c6 thé ton tai cac
thé granit cua phtic hé ¢ dudi sau. Phia tay cua phic hé, thudc khu virc xa Tam Chung 16 cac d4 granit
Xuyén cit va bit ti da trAm tich cua hé ting Nam C6 (hinh 2: ¢), cac da cua hé tang bi migmatit hoa va
gnei héa (hinh 2: d). Ngoai ra con gap mot s6 thé granit caa phiic hé ¢6 dién tich 0,3-5km? dang vé tinh
cua khdi Muong Lét, cho thdy mirc d6 b6c mon ¢ khu vuc nay kém hon. Granitoid khdi Muong Lat c6
c4u tao dinh hudng, kién tric hat ntra ty hinh dic trung. Qua khao sat thuc dia, thanh phan thach hoc dic
trung gdom: granit biotit, granit muscovit va granit 2 mica, ngoai ra con ¢ cac mach granit aplit, granit
pegmatit (hinh 2: e, f, g, h).
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Hinh 2:a) thé m: dd phien thach anh biotit hé tang Hinh 2: ' thé a dd pién thach anh biotit h¢ tang
Négm Cé trong granitoid phaic hé ming Lat Ngm C6 (1) va trong granitoid phuc hé Muong Lat (2)

Frges

Hinh 2: ¢) dd granit hai mica hat vira (1) xuyén ~ 2:d) dd hé tang Ngm C06 tai MLT-01 bj migmatit
cat da phién thach anh-biotit (2) hé tang Ném  hoa, nhiéu kha nang do cdc thanh tao granit Muong
Co tai MLT-27/1. Lat xuyén cat tao nén.

%

X 35 n b N PRI el : = “ . ‘ . . _

Hinh 2: ) da granit biotit hat nhé (1) va granit Hinh 2: f) da granit biotit tai MLT-09

2 mica (2) hat nho tai MLT-26
ST DR :

»

Hinh 2: g) dd mach granit aplit (1) xuyén cgt ~ Hinh 2: h) pegmatit ngoai thic dja co quan h¢ xuyén
dd granit 2 mica (2) tai MLT-27 cat granit tai MLT-42a
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3.1.2. Bdc diém thach hoc - khoang vat

- Granit hai mica hat I6n (MLT.02, MLT.06, MLT.08): chiém khdi luong chu yeu trong to hop
thach hoc cua phirc hé, da co kich thudc vira dén thd. Da sng mau dén sAm mau, cau tao khdi, kién
tric hat vira - I6n va ntra tu hinh. Cac khoang vt sap xép khong dinh hudng. Thanh phan khoang vat
(%): thach anh: 25 - 35; plagioclas: 20 - 30; muscovit: 3 - 8; biotit: 1 - 5; felspat kali (orthoclas,
microclin): 30 - 38; tuarmalin: O - 5; zircon; 0 - it; silimanit: 0 - 5; ilmenit: 0,5 — 1 (hinh 3:a).

- Granit biotit (MLT.09): kém phd bién trong phirc h¢. D4 sim mau, cu tao khdi, kién tric hat vira - 16n
va nura ty hinh. Cac khodng vat sap xép khong dinh huéng. Thanh phan khoang vat (%): thach anh: 2 5- 33;
plagioclas: 25 - 33; biotit: 5 - 10; felspat kali (orthoclas, microclin): 30 - 35; zircon: O - it; ilmenit: 0,5 -1
(hinh 3:b).

- Granit muscovit (MLT-43) kha pho bién trong thanh phan cua phic hé, da sang mau, cu tao dinh
huéng, kién tric hat nira ty hinh. Thanh phan khoédng vat (%): plagioclas: 29-38; felspat kali: 37-38 (bi
microclin); thach anh: 22-27; muscovit: 7-10; zircon, apatit: vai hat; ilmenit: it (hinh 3:c).

- Granit hai mica hat nho (MLT.17,MLT.27/1, MLT.34,...) kha phd bién trong thanh phan cuia phic
hé. Pa c6 kién triic hat nho va nira ty hinh, cau tao khéi. Cac khoang vat sap xép khong dinh hudng.
Thanh phan khoang vat (%): plagioclas: 25 - 28; felspat kali (orthoclas, microclin): 35 - 40; thach anh:
28 - 35; muscovit: 3 - 5; biotit: 1 - 2; zircon: 0 - it; ilmenit: 0,05 — 0,3 (hinh 3:d).

Hinh 3: a) Lat mong MLT.02; b) MLT.09; ¢) MLT.43; d) MLT.17 cac granitoid phuc hé Muong Lat.
Chup dudi hai nicol, phong dai 40 lan.

67



3.1.3. Dgc diém thach dja hoa )
Bdng 1. Thanh phdan khoang vdr dinh muc (CIPW) (%) cua granitoid phic hé Muong Lat
MLT-
02 MLT-06 MLT-08 MLT-09 MLT-17 MLT-18 MLT-19 MLT-26 MLT.27/1 MLT-34 MLT-36 MLT-38 MLT-41 MLT-42 MLT-43

Mau
Q 36.15 36.57 37.60 20.03 34.05 27.46 23.24 28.40 29.70 29.43 35.74 25.00 27.21 32.23 31.18
C 3.05 3.65 3.34 2.96 3.53 0.37 1.16 1.08 0.93 2.62 2.74 0.14 2.22 1.99 2.72
Or 25.72 23.92 27.99 24.90 28.62 25.77 28.57 27.50 24.42 28.76 26.36 24.74 22.82 21.88 29.72
Ab 24.21 23.75 25.44 39.78 28.60 35.17 42.70 38.12 33.99 31.44 27.58 36.19 43.10 38.52 28.68
An 4.31 4.39 1.69 0.69 1.33 8.04 1.66 2.76 6.50 3.10 3.54 7.70 1.72 3.11 3.32
Hy(MS) 1.72 1.57 0.76 2.67 0.74 1.56 1.25 0.55 0.90 1.32 0.78 1.56 1.28 0.53 1.10
Hy(FS) 3.50 4.86 2.18 7.33 2.04 0.47 0.78 0.00 2.73 2.32 2.15 3.40 0.72 0.76 2.28
Mt 0.36 0.47 0.22 0.69 0.20 0.08 0.08 0.00 0.27 0.23 0.22 0.34 0.09 0.10 0.23
I 0.55 0.37 0.25 0.28 0.23 0.55 0.15 0.96 0.31 0.35 0.37 0.35 0.40 0.44 0.33
Ap 0.44 0.45 0.53 0.68 0.67 0.52 0.42 0.53 0.23 0.42 0.54 0.61 0.42 0.45 0.44

Bang 2. Ham lirong cac nguyén to chinh (%) céc granitoid phic hé Muong Lét

Miu MLT-02 MLT-06 MLT-08 MLT-09 MLT-17 MLT-18 MLT-19 MLT-26 MLT.27/1 MLT-34 MLT-36 MLT-38 MLT-41 MLT-42 MLT-43
SiO; 7242 7221 7371 67.07 7262 7109 7268 74.02 71.73 7156 7406 71.08 7268 7177 74.02
TiO; 0.28 0.19 0.13 0.15 0.12 0.28 0.08 0.56 0.16 0.18 0.19 0.18 0.21 0.17 0.23
Al,03 13.76  14.02 13.72 1514 1450 1450 1525 14.56 14.06 1487 1410 1440 1525 1465 14.46
FeO 2.19 2.89 1.30 4.15 121 0.49 0.47 0.41 1.63 1.41 1.37 2.06 0.58 1.40 0.59
Fe203 0.24 0.32 0.14 0.46 0.14 0.06 0.05 0.05 0.18 0.16 0.15 0.23 0.06 0.16 0.07
MnO 0.04 0.03 0.04 0.09 0.04 0.03 0.05 0.04 0.04 0.06 0.03 0.04 0.03 0.04 0.05
MgO 0.68 0.62 0.30 1.05 0.29 0.61 0.50 0.22 0.35 0.52 0.31 0.62 0.51 0.43 0.21
CaO 1.09 1.12 0.63 0.51 0.64 1.87 0.57 0.86 1.41 0.85 1.01 1.88 0.58 0.90 0.87
Na.O 2.80 2.76 2.94 4.59 3.31 4.05 5.03 451 3.92 3.65 3.23 4.24 5.04 3.32 4.50
K20 4.26 3.98 4.63 411 4.74 4.25 4.82 4.66 4.04 4.78 4.42 4.15 3.82 4.93 3.66
P20s 0.18 0.19 0.23 0.29 0.28 0.22 0.18 0.23 0.10 0.18 0.23 0.26 0.18 0.19 0.19
LOI 0.11 0.23 0.43 121 0.40 0.78 1.26 0.87 1.17 1.37 0.78 1.78 1.22 1.32 1.25
Total 98.06 9856 9819 98.80 98.28 98.23 100.94 100.99  98.80 9959 99.88 100.92 100.16 99.26 100.10

K,O/Na,0 1.52 1.44 1.58 0.90 1.43 1.05 0.96 1.03 1.03 131 1.37 0.98 0.76 0.81 1.48
A/CNK 1.23 1.29 1.25 1.17 1.24 0.99 1.05 1.04 1.05 1.17 1.18 0.97 1.13 1.18 1.12
A/NK 1.49 1.58 1.39 1.26 1.37 1.29 1.13 1.17 1.30 1.33 1.40 1.25 1.23 1.36 1.27
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Bang 3. Thanh phdn nguyén to vi liong (ppm) cia cac granitoid phirc hé Murong Lat

Miu |MLT-02|MLT-06 | MLT-08 | MLT-09|MLT-17 | MLT-18 | MLT-19 |MLT-26 |MLT.27/1|MLT-34 | MLT-36 | MLT-38 | MLT-41 | MLT-42 | MLT-43

Sc 3.57 2.30 3.08 3.70 2.93 4.54 1.98 0.16 2.56 5.12 2.09 4.54 1.98 5.44 0.16
\ 11.46] 12.60 5.04 531 3.89| 272.00] 34.30 1899 7.15] 18.99| 615.00| 272.00] 34.30| 20.19 1899
Cr 15.72| 16.76 9.84| 11.83 9.79| 241.00f 30.90 1928 10.56| 24.37| 624.00] 241.00] 30.90| 2343 1928
Co 1.94 2.10 0.83 2.90 0.54| 47.10 0.88 455 1.11 3.11| 110.00f 47.10 0.88 3.19 455
Ni 4.93 6.80 241 2.56 2.01] 113.00 2.70 1102 2.66 8.18| 267.00| 113.00 2.70 8.26 1102
Cu 8.22 9.60 1.85 159| 1657 3890 22.60| 39.30 11.13 542| 29.60] 38.90| 2260 555| 39.30
Zn 3475| 36.70| 32.74| 3431| 25.89| 5230 1490 4470 15.44| 70.56| 6190| 52.30| 1490 7238 44.70
Ga 8.74 9.20 8.57| 1254 8.43| 20.60] 1840| 20.40 8.37| 1424| 19.10| 20.60| 1840 1442 2040

Rb 109.28| 112.80| 185.67| 85.63| 169.02| 193.00| 215.00| 515.00 83.75| 194.50| 227.00| 193.00] 215.00| 175.60| 515.00

Sr 4245| 46.70] 18.96| 36.02] 26.37| 9250| 4240| 15.70 89.40| 2344 4120 9250 4240 24.03| 1570

Zr 90.54| 102.10| 35.69| 4243| 3346| 111.00{ 68.80| 17.00 69.85| 86.38| 59.80| 111.00{ 68.80| 86.03| 17.00

Nb 9.49 8.90| 1050 1294| 1052 16.70| 1250 28.40 6.57| 2292| 13.70| 16.70| 12.50| 22.89| 28.40
Cs 6.51 350 1750 299| 21.72| 19.60| 26.40| 180.00 423| 4650 30.00f 19.60| 26.40| 47.28| 180.00
Ba 279.57| 321.80| 129.21| 255.04| 179.31| 337.00] 294.00{ 25.30 621.69| 129.67| 196.00| 337.00| 294.00| 132.08| 25.30
Hf 3.08 3.20 1.40 1.71 1.32 3.18 2.39 1.66 2.33 3.16 2.06 3.18 2.39 3.17 1.66
Ta 0.93 1.20 1.99 2.50 241 2.22 271 15.00 1.11 3.84 2.01 2.22 2.71 3.88| 15.00

Pb 30.27| 31.20| 27.96 3.78| 2422| 36.80| 4850 18.10 13.84| 18.72| 46.00/ 36.80| 4850 19.32| 18.10

Th 14.85| 16.80 5.46 6.03 420 1430 12.80 1.18 13.70] 1881 8.71| 1430| 12.80| 19.73 1.18

U 4.29 4.20 8.81 7.85 7.53 6.93 6.00 3.85 18.75 8.80 7.50 6.93 6.00 9.61 3.85

La 2590 23.20 9.11 9.84 8.01| 2280 13.30 1.47 2352 31.92| 13.60] 22.80| 13.30| 33.12 1.47

Ce 51.68| 5190| 1865| 20.84| 16.05| 51.40| 31.26 2.82 37.11| 6421 3040| 5140| 31.26| 6744 2.82

Pr 6.06 8.20 2.21 2.44 1.84 5.60 3.16 0.34 3.69 7.71 3.27 5.60 3.16 8.05 0.34
Nd 21.91| 2230 8.02 8.97 6.59| 21.00{ 11.60 1.58 1222 2833| 1210 21.00] 11.60] 29.52 1.58
Sm 4.67 4.90 2.05 2.23 1.71 4.78 2.85 0.65 2.01 5.91 3.15 4.78 2.85 6.20 0.65
Eu 0.53 0.60 0.28 0.32 0.29 0.68 0.42 0.10 0.59 0.36 0.49 0.68 0.42 0.37 0.10
Gd 4.21 4.80 2.12 2.25 1.86 4.25 2.65 1.21 2.02 5.51 2.92 4.25 2.65 5.67 1.21
Th 0.56 0.70 0.37 0.39 0.35 0.63 0.42 0.24 0.29 0.84 0.45 0.63 0.42 0.87 0.24
Dy 2.65 2.90 1.92 1.99 1.94 3.27 2.27 1.46 1.57 4.56 2.18 3.27 2.27 4.70 1.46
Ho 0.40 0.50 0.32 0.32 0.32 0.58 0.41 0.28 0.29 0.82 0.35 0.58 041 0.83 0.28
Er 1.02 1.10 0.80 0.84 0.78 1.47 1.03 0.64 0.81 2.26 0.80 1.47 1.03 2.30 0.64
Tm 0.13 0.10 0.10 0.12 0.10 0.21 0.15 0.08 0.12 0.32 0.11 0.21 0.15 0.33 0.08
Yb 0.83 0.70 0.66 0.79 0.63 141 1.04 0.49 0.76 2.16 0.74 141 1.04 2.19 0.49
Lu 0.12 0.10 0.09 0.12 0.09 0.21 0.16 0.06 0.11 0.31 0.11 0.21 0.16 0.31 0.06
Y 8.33 8.90 6.94 6.69 6.92| 18.60] 1250| 12.80 6.26| 17.53] 1100] 1860| 1250| 1757 12.80
Eu/Eu* 0.37 0.38 041 0.44 0.49 0.46 0.47 0.35 0.90 0.20 0.50 0.46 0.47 0.35 0.19
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3.2. Thdo lugn
3.2.1. Bdc diém thach dia hda granitoid phizc hé Mirong Lat

* Pdc diém cac nguyén té chinh

Céc thanh phan nguyén t6 chinh cua granitoid phiic hé¢ Muong Lat dugc thé hién trong bang 1.
Granitoid phiic hé Muong Lat thé hién thanh phan nguyén t chinh, véi ham lugng SiO2 (67,07 -
74,06%). Trén biéu do Q-A-P (hinh 4) cua (Le Maitre et al. 1989), c4c granitoid phuc hé Muong Lat
tuong (g Véi trudng monzogranite va granodiorit. Him hrong Na20+K20 trong cic mau cao (6,74-
9,85%), trong khi d6 chi sé Lacroix-LI (1993): K20/Na20(0,76-1,58) , cho thay cac granitoid cua
phirc hé Mudng Lét kha gan vai granit loat kiém voi phd bién cao kali (hinh5). Chi s6 bdo hda nhom
AJ/CNK (0,97-1,29) cho thiy céc granitoid phirc hé Mudng Lét 1a loai granitoid cao nhdm, thugc loai
S_granit (hinh 6). Céc théng sé hda hoc ham lugng nguyén té chinh cua phic hé mang dic tinh héa
hoc manh cua loai S_granit Chapell, B.W va White, A.J.R. (1974, 1963) va Frost et al (2001). Ngoai ra
thip ham luong nguyén té TiO2 (0,08- 0,56%), MgO (0,21-1,05%), CaO (0,51-1,88%). Qua cac sb
liéu tinh toan céc khoang vat dinh mic CIPW (bang 3) cho thiy: thach anh ~ 20 - 37,6%, orthoclas:
21,9 - 29,7%; anbit: 23,8 - 40,1; anoctit: 0,69 - 8,04%; ilmenit: 0,15 - 0,96%; manhetit: 0 - 0,69%. Chi
s Corindon tiéu chuan (C) cao hau hét I6n hon 1 dén cao nhét I1a 3,65. Dung biéu d6 3 hop phan Q,
Or, PI (hinh 7) cho két qua granitoid phtic hé Mudng Lat déu roi vao truong granit.

* Pic diém c&c nguyén to vét.

Phan Nguyén té vét mo ta dic trung cua cac di thuong am va duong, ¥ nghia cua cac di thuong do.
Tong ham lwong cac nguyén t6 dat hiém (2 REE) trong cac mau khac nhau dao dong tir (71-391ppm),
trung binh 219ppm). Biéu d6 cac mau nguyén t6 dit hiém chuin hoéa chondrite (theo
Sun&McDonough, 1989) cho thdy mét xu huéng phu song song véi di thuong am Eu va phan doan
manh mg& gitra cac nguyén t6 dat hiém nhe va dat hiém nang (hinh 8). V6i db hinh déc tir tréi sang
phai cho théy ham lugng dat hiém ning (HREE) ngheo hon so véi dat hiém nhe (LREE). Di thuong
am Eu thé hién ¢ gia tri (Ew/Eu*) thay déi (0,19-0 9) <1 vaty I¢ Rb/Sr dao dong tur 7,5-28, 7 (trung
binh 1a 17,73), (La/Yb)n = 2,15-23,77. Ham luong thip cua cac nguyén t6 Ba, Ta, Nb, Ti, P, va Sr,
ham lurgng cao cua cac nguyén to linh dong nhu U, Rb, K, va Th (hinh 9). Cac nguyén t6 Rb, Th, K ¢6
ham lugng cao va thip Sr, P, va Ti rat twong thich vai nhitng loai da nong chay vo dién hinh (Harris et
al.1986; Chappell and White 1992; Bea et al. 2011).

Dic diém phan b cac nguyén td vét trong granitoid phirc hé Muong Lét chuan hda theo thanh phan
ciia manti nguyén thuy cua (Sun & McDonough,1989) (hinh 10) thé hién cac di thuong am: Ba, Nb,
Sr, Ti. Di thuong Ti phan &nh sy c6 mat cua apatit va ilminit. Di thudng Ba va cao cac nguyén té linh
dong phan anh ngudn gbc vo cua dung thé magma.

3.2.2. Nguon gac vt liéu ban dau tao nén granitoid phic hé Muwong Lét

- V6i cac dic trung dia héa khé cao Al,Os, K0, chi sé Lacroix-LI (1993): K,O/Na,O > 1; Rb/Sr
dao dong tir 7,5-28, 7 (trung binh 1a 17,73); (La/Yb)n = 2,15-23,77; c4c nguyén t6 Rb, Th, K c6 ham
lwong cao va thap Sr, P, va Ti; di thuong am Eu, Ba; cac d4 granitoid phic hé Muong Lat tuong ung
Vvé6i granitoid kiém-voi cao kali rat twong thich v6i nhiing loai d4 néng chay vo dién hinh (Harris et
al.1986; Chappell and White 1992; Bea et al. 2011).

- Phan loai theo bdi canh kién tao cua Pearce, 1984 (hinh 11, 12) cac mau granitoit phicc hé Muong
Lat déu roi vao cac bdi canh kién tao ctia granit ddng va cham (VAG+syn-COLG).

- Phan loai theo béi canh kién tao cua dya biéu d6 R1-R2 cua Batchelor va Bowden (1985) cho thay cac
d4 granitoid phirc hé Mudng Lat déu thudc kiéu granit cung va granit ddng va cham (VAG+syn-COLG)
(hinh 13).

- Thanh phan vat chit dua trén cac biéu db twong quan La/Yb-La; Rb/Sr-Rb/Ba (Sylvester, 1998);
Al,03/TiO2-CaO/Na,O (Sylvester, 1998) ddi sanh voi cac granit viing Yangtze va Cathaysia (hinh 14,
15, 16) cho thay ngudn vat liéu ban dau tao ra cac granitoid phuc hé Muong Lat c6 thé gidu sét, quéa
trinh két tinh tao ra cac khoang vat chu yéu plagioclaz, biotit, ilmenit va khoang vat phu monazite,
apatite, granit cao nhdm. Nguon vt liéu ban dau tao nén granit Muong Lat kha twong dong véi vt liéu
tao nén cac da Paleozoi s6m mang Duong Ttr Nam Trung Hoa.

- Péi sanh granitoid phirc hé Muong Lat voi cac da S-granit phirc hé Hai Van (1a cac thanh tao tiéu
biéu trong giai doan Permi mugn - Triat som, Pham. T. Hiéu, 2015), cho thdy ddc diém cac nguyén to
vét dugc chuan hoa theo thanh phan Chondrite vad Manti nguyén thay cta granitoid phac hé Muong
Lat kha twong dong véi cac dic diém cua thanh tao granit Hai Van. Tudi thanh tao U-Pb zircon cua
granit Muong Lét (250-235 Ma) (két qua cua tac gia) kha gin giii voi tudi thanh tao cua gnanit Hai
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Van. Cho thay chiing c6 cuing thoi gian thanh tao va nhiéu kha ning dugc thanh tao trong cung bdi
canh kién tao, vé ngudn vat ligu thanh tao ban dong thong qua dong vi Hf (MLTO09: eHf(t) ¢ gia tri
trung binh =-11,4+1,1, MSWD=0,17 va TDM c6 gia tri trung binh =1995 + 30, MSWD = 6,7), Sr-Nd
(147Sm /*“Nd (0,1260-0,1511) va 3Nd /““Nd (0,511643-0,511855); eNd (-13,1 dén -0,94) va TDM
(1,8-2,12 Ga) (bang 4,5), ciing kha twong dong voi nhau. Nhu vay c6 thé két luan rang granit Muong
Lat dugc thanh tao nhiéu kha ning lién quan dén qua trinh va cham gitra hai mang nam Trung Hoa va
DPong Duong trong giai doan Pecmi muon — Triass sém (Pham. T. Hiéu, 2015).

Bang 4. Két qua tuoi dong vi Hf cdc da phirc hé Muong Lat

Sé higu YOYD/ATTHF  USLU/MTTHE  YSHEATTHE  £26  YSHF/HE  eHf(t) +2c TDM1 TDM2

® (Ma)  (Ma)

MLTO09
-01  0,025019 0,000878  0,282287 23 0,282281 -119 08 1361 2030
-02  0,027441  0,000925 0,282305 18 0,282298 -11,3 0,6 1339 1993
-03  0,028500 0,001045 0,282359 21  0,282353 94 0,7 1266 1872
-04  0,033129 0,001066 0,282321 20 0,282314 -10,8 0,7 1320 1957
-05 0,013208 0,000447  0,282289 19 0,282285 -11,8 0,7 1344 2022
-06  0,013572  0,000559  0,282271 29 0,282266 -125 10 1372 2064
-07  0,037268  0,001191  0,282353 23  0,282345 97 08 1281 1889
-08  0,029722  0,001193  0,282309 20 0,282302 -112 0,7 1342 1985
-09  0,032214 0,001051 0,282349 16  0,282342 -98 06 1281 1896
-10  0,035346  0,001302  0,282290 20 0,282282 -119 0,7 1373 2029
-11  0,011310 0,001111 0,282279 56 0,282272 -123 20 1381 2051
-12 0,027816  0,000903  0,282353 19  0,282346 96 07 1271 1886
-13  0,016728  0,000494  0,282288 19 0,282284 -11,8 0,7 1346 2025
-14 ~ 0,024605 0,000892  0,282277 39 0,282271 -123 14 1375 2053
-15  0,030514 0,001150 0,282290 40 0,282282 -119 14 1368 2028
-16  0,024218  0,000855  0,282266 37 0,282260 -12,7 13 1389 2077
-17  0,026985  0,000936  0,282297 30 0,282291 -11,6 1,0 1349 2009
-18  0,018908  0,000682  0,282278 23 0,282273 -122 08 1367 2049
-19  0,032504 0,001135 0,282328 22 0,282320 -10,6 0,8 1314 1944
-20  0,029216  0,000941  0,282287 22 0,282280 -120 08 1364 2032
MLT42
-01  0,021926  0,000946  0,282313 15 0,282307 -11,3 05 1328 1981
-02  0,021934 0,000920 0,282306 18 0,282300 -115 06 1336 1995
-03  0,021640 0,000910 0,282311 16 0,282305 -114 06 1329 1985
-04  0,021074  0,000901 0,282286 17 0,282281 -122 0,6 1363 2039
-05 0,024684  0,001037 0,282318 15 0,282312 -111 05 1324 1970
-06  0,024814 0,001044 0,282306 16 0,282299 -116 0,6 1342 1998
-07  0,023272 0,000983  0,282285 16  0,282279 -123 0,6 1368 2044
-08  0,019519 0,000820 0,282332 15 0,282327 -106 05 1296 1937
-09 0,028942  0,001188  0,282300 16 0,282293 -118 06 1354 2012
-10  0,018500 0,000779  0,282330 16 0,282325 -10,7 0,6 1298 1941
-11  0,022503  0,000955  0,282303 16 0,282297 -116 06 1341 2002
-12 0,025979  0,001084  0,282343 19 0,282337 -102 0,7 1290 1915
-13  0,036695  0,001401  0,282428 18  0,282420 -7,3 06 1181 1730
-14  0,021779  0,000950 0,282283 17 0,282277 -123 0,6 1369 2047
-15  0,028069  0,001202 0,282315 18 0,282308 -11,3 0,7 1333 1978
-16  0,023562  0,001007 0,282315 18 0,282308 -11,3 0,6 1328 1978
-17  0,023445 0,001026  0,282319 16 0,282312 -111 0,6 1322 1969
-18  0,022374  0,000972  0,282296 15 0,282289 -119 0,5 1353 2020
-19  0,023238 0,001014 0,282297 16 0,282291 -119 0,6 1352 2016
-20  0,022220  0,000965  0,282322 17 0,282316 -110 06 1316 1962
-21  0,026965  0,001181 0,282328 21  0,282320 -10.8 0,7 1316 1951
-22 0,026550  0,001170  0,282342 18 0,282335 -10,3 0,6 1295 1919
-23  0,025279  0,001107 0,282329 17 0,282322 -10,7 06 1310 1946
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Sé higu YOYD/TTHE  YSLU/MTTHE  VSHEATHE  +20c  VSHF/YHF  eHf(t) +26 TDM1 TDM2
(®) (Ma)  (Ma)

MLT34
-01  0,097973  0,002434 0,282383 15 0,282370 -89 05 1281 1837
-02  0,065977  0,001653  0,282362 15  0,282353 95 05 1283 1875
-03  0,095169  0,002304 0,282353 12  0,282341 99 04 1319 1902
-04  0,129811  0,003373  0,282397 14  0,282380 -86 05 1293 1815
-05 0,093544  0,002263 0,282327 13 0,282315 -109 05 1355 1959
-06  0,070352 0,001746  0,282370 13  0,282360 93 05 1275 1858
-07  0,092662  0,002204 0,282260 16  0,282248 -132 0,6 1450 2107
-08  0,085360 0,002080 0,282352 14 0,282340 -100 0,5 1313 1902
-09  0,092901 0,002238 0,282325 17 0,282313 -109 0,6 1357 1963
-10  0,098040  0,002427  0,282421 15  0,282408 -76 05 1225 1753
-11  0,129434  0,003331  0,282453 15 0,282436 -66 05 1207 1689
-12 0,054454 0,001352  0,282223 18 0,282214 -144 06 1469 2181
-13  0,059958  0,001574  0,282374 14  0,282364 91 05 1264 1849
-14  0,074783  0,001827  0,282307 17 0,282297 -115 06 1368 1999
-15  0,120321  0,003078  0,282385 20  0,282369 -89 0,7 1300 1838
-16  0,087755  0,002163  0,282373 17  0,282361 92 06 1286 1857

t= 247 Ma mau MLT.09, t= 235 Ma mau MLT.42, t= 242 Ma mau MLT.34
Bang 5. Két qua phdn tich dong vi Rb - Sr; Sm - Nd cdc da phirc hé Muong L&t

SOMOU Ry st @RbMST  Ssesr  Smo N MTSmANA AONAENd) Congsend SO T
(ppm) * (ppm) (x2s)  (ppm) (ppm) (& 25) (Ga)
MLT.02 109,3 424 7,497 0,761233+12 47 21,9 01297  0,512036+8 0511832 -97 183
MLT.08 1857 19,0 2865 0,844543+16 2,0 8,00  0,1511  0511890+11 0511643 -131 212
MLT.09 856 360 6,911 0,754268+14 22 9,00  0,1478 0511957+14 0511718 -11,7 201
MLT.34 1945 234 2426 0,796725+42 59 283 01260 0,511955+12 0511755 11,1 1,95
MLT.42 1756 240 21,31 077746412 6,2 295 01271  0,512050+7  0,511855 94 180
Q 8
1: Tonalite
2: Granodiorite k
3: Monzogranite 6 Shoshonite series
4: Syenogranite =
5: Quartz diorite >
6: Quartz monzodiorite E 4L
7: Quartz monzonite @
o™
"<
4 s
2+ RACAS
8 Med'\um—\( series
// ] 1 e \s\ e e |
/1 7 1 T\ 0 L L I L L L
A P 45 50 55 60 65 70 75
Si0, (Wt%)

Hinh 4. biéu d@6 Q-A-P cia (nomenclature taken from

Le Maitre et al. 1989) phan logi va goi tén magma
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Hinh5. Biéu do tiwong quan giira K20 va SiO; (theo

Rickwood P.C, 1989)
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Hinh 6. Biéu do twong quan giira AINK va AICNK Hinh 7. Phan logi cdc da granitoid trén co s¢ thanh
phan chia cac logt magma (Manniar va Piccolli, phan dinh mic cia feldspar Ab-An-Or (theo O’ Connor,
1984)(A/NK=AI,03/(Na,0+K;0);A/ICNK=AI,03/ 1965 va duroc diéu chinh bgi Barker F, 1979)
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hoa chondrite (theo Sun&McDonough, 1989) MORB cua Sun and McDonough (1989)
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Hinh 10. Biéu d6 so sanh cc nguyén to vi luong véi  Hinh 11. Biéu do phan chia kiéu granitoid theo boi canh
manti nguyén thuy cia (Sun & McDonough,1989) kien tao theo Pearce, 1984 VAG — granit cung ni lua;

syn— COLG — granit dong va cham; WPG — granit ngi
mdng; ORG — granit ddy ndi giiza dai duong, Post-
COLG - granit sau va cham
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Hinh 12. Biéu @6 phan chia kiéu granitoid theo boi canh
kien tao theo Pearce, 1984 VAG — granit cung nai lira;
syn — COLG - granit dong va cham; WPG — granit ngi

mang; ORG — granit day n0i giza dai duwong, Post-
COLG - granit sau va chgm
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Hinh 14. Biéu do tuwong quan La- La/Yb (ap: apatite,
mnr: monazite; aln: alanit, zrn: zircon): xdc dinh
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Hinh 13. biéu dé R1-R2 cua Batchelor va Bowden
(1985); R1=4Si-11(Na+K)-
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Hinh 15. Biéu do twong quan AlOy/TiO,-CaO/Na;O
(Sylvester, 1998): xdc dinh dé b&o hdoa nhdm

Hinh 16. Biéu do twong quan Rb/Sr-Rb/Ba
(Sylvester, 1998); xdac dinh nguon vdt liéu ban dau
tao da



4. Két luan

Tét ca cac didc diém thach hoc, thach dia hda cua cac thanh tao granitoid phirc hé Muong Lat thay:

1) Granitoid phtc hé Muong Lat mang dac diém cua granit kiéu S.

2) Nguon vat liéu ban dau cua khdi co thé 1a cac da tram tich luc dia co, chiing c6 thé 1a céc vat lidu bi
tai nong chay sau d6 két tinh thanh tao nén granit Mudong Lat.

3) Béi canh kién tao c6 thé lién quan qua trinh ddng cham giira hai mang luc dia Nam Trung Hoa va
DPong Duong trong giai doan cudi Pecmi - Trias.
Loi ciAm on

Két qua nghién ciru trong bai bao duoc tai trg boi Pai hoc Qudc gia Thanh phé H6 Chi Minh (PHQG
Tp.HCM) trong khudn khé dé tai ma sé B2017-18-06. Trong qua trinh thuc hién thi nghiém xin cam on
GS Wang Wei, Pai hoc Dia chit Trung Quéc da gitp d& tap thé téc gia.
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ABSTRACT
Geochemistry granitoid of Muong Lat plutons

Tran Van Thanh®, B Vin Nhuan?”, Nguyén Kim Long? Lé Thi Thu?,
Pham Trung Hiéu3, Thiém Qudc Tudn*
! North Vietnam Geological Mapping Division,
2University of Mining and Geology, Ha Noi, Viet Nam
SFaculty of Geology, University of Science VNU-HCM, Viet Nam

“University of Natural Resources and Environment of Ho Chi Minh City
Muong Lat granitoid is characterized by trending massive structure and subhedral texture. It consists
mainly of biotite granite, muscovite granite, and two-mica granite. The mineral assemblage is
composed mainly of quartz (25-30%), plagioclase (28-46%), K-feldspar (25-38%), biotite (1-8%), and
muscovite (1-10%). The accessory minerals include zircon, apatite, and ilmenite. Geochemically, the
Muong Lat granitoid is high in SiO, (71.08- 74.06%) and high alkali contents (Na,O+K,0 from 6.74
to 9.85 wt.%). Its A/ICNK (Al203/CaO+Na20+K20) values are more than 1.04. It indicates
enrichments in U, Rb, K, and Th, but depletions in Ba, Sr, and Ti. It also shows Eu negative anomalies
(Eu/Eu*=0.19-0.9<1). The petrographical and geochemical characteristics of Muong Lat granitoid are
S-type granite and were derived from partial melting of crustal material. It was formed by the collision
between the Indochina and South China blocks during the late Permian to early Triassic.

Keywords: Muong Lat granitoid, S-type granite, geochemistry
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