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TOM TAT

Cdc da granite kiem khéi Mwong Hum phdn
b6 & Tdy Bdc déi Phan Si Pan. P& c¢é cdu tao
dang phan dai hodc dang gnies ro rét, hwong
phdn ddi triing véi phirong cdu tric tay bac-dong
nam. Ching chi yéu gom cdc khodng vit,
plagioclase (~20-35 %), alkaline feldspar (~30—
50 %), thach anh (~25-35 %), arfvedsonite (~1—
2 %), aegirine (~1-3%), biotite (~1-5%).
Granite kiém khéi Mwong Hum ¢ ddc diém dia
hoa: # 16 10.000xGa/Al= 4,70-4,93, gid tri
A/CNK= 0,87-0,90, di thuong Eu dm va di
thwong Ba, Sr, Ti va P. Nhitng ddc diém khodng
vit tao da va ddc diém dia héa nay cho thdy
Tir khéa: Mwong Hum, granite kiem, A-granit
MO DAU

Khu vyc Phan Si Pan ndi riéng va Tay Bic
Viét Nam néi chung c6 vi tri dia ly gan véi Nam
Trung Hoa, nam trong khu vyc ghép ndi cua
nhiéu vi mang luc dia. Khu vuc Phan Si Pan, Tay
Bic Viét Nam 1a mot khu vuc quan trong trong
qua trinh tién héa cia Pong Nam A va cac khu
vuc xung quanh. V& mat kién tao, khu vuc trai
qua nhiéu giai doan hoat dong magma va lich st
tién hoa rit twong dong voi dia khéi Duong Tir
phia Nam Trung Hoa. Dya vao kién tao cho thay
khu vuc déi Phan Si Pan trai qua ba giai doan tao
kién tao chinh: Indosini, Yén Son, va va cham
mang giita hai luc dia Au-A va An Do [17] .
Nhirng niam gan ddy, cac da A-granite & doi Phan
Si Pan dd duoc cac nha dja chat trong va ngoai

granite kiem khéi Mwong Hum thudc loai A-
granit. So sanh véi cdc granite kiém khu v phu
can giai dogn Permi muén-Triat som, cho thcfy
ddc diém dia héa granite kiém khoi Muwong Hum
twong dong véi cdc granite kiém Phu Sa Phin,
Phan Si Pan, Yé Yén Sun va Nam Xe-Tam Puong
Tdy Bdc Viét Nam ciing nhw granite kiem Taihe
va Panzhihua Nam Trung Hoa. B¢i Phan Si Pan
6 thé la mét phdn bi di chuyén cua cac thanh tqo
magma rong lon Emeishan do hogt dong dich
truept trdi cua déi trwot Séng Hong trong giai
doan Kainozoi.

nudc nghién ciru. Cac da A-granite ¢ déi Phan Si
Pan cho thiy co nét trong dong véi cac da A-
granite khu vuc Emeishan, Nam Trung Hoa, va
cac mo quing Ién nhu mo Fe-Ti-V va Ni-Cu-
PGE khu vyc Emeishan lién quan dén A-granit.
Do d6, d¢i Phan Si Pan c6 thé c6 cac mé quing
lién quan dén A-granite nhu khu vuc Emeishan.
Tuy nhién, d6i Phan Si Pan bi nép ép theo hudng
tdy bédc-déng nam do sy va cham mang Nam
Trung Hoa va Pong Duong doc theo doi khau
Séng Mai ciing nhung bi nén ép do hoat déng
truot ngang cua déi trugt Séng Hong [6]. Do do,
cac giai doan kién tao vé sau da pha huy hoic gay
bién ddi cac thanh tao dia chét co trude, gay kho
khan cho viéc xac dinh dic diém thach dia hoa
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ciing nhu xac dinh cac mdi quan hé dia chat
ngoai thuc dia. Hon nira, cac d4 A-granite thuong
cho thy céc loai khoang di kém nhu Sn, W, Mo,
Bi, Nb va F. Do do, viéc x4c dinh chinh xac dac
diém thach dia héa granite kiém khbi Muong
Hum, déi Phan Si Pan c6 y nghia qua trong trong
viéc xéc 1ap lai lich st tién hoa khu vuc Tay Béc
Viét Nam néi riéng va Pong Duong noi chung,
cling nhu gitp cho viéc dinh huéng tim kiém va
tham do khoang san c6 hiéu qua hon.
VAT LIEU VA PHUONG PHAP
bac diém dia chit cic thanh tao granite kiém
khoi Mwong Hum

Granite kiém khéi Muong Hum hién dién &
trén d6i Phan Si Pan, trong d6 khdi 16n nhét la
khdi Muong Hum, & phia dong thi trin Mudng
Hum thudc huyén Bat Xat, tinh Lao Cai (Hinh

1A). Khéi nay c6 dang kéo dai theo hudng tay
bic-dong nam hon 20 km, tir déo Ban Xéo dén
sudi Nam Pd Hd. Trén binh d6 cAu trdc, granite
kiém khéi Muong Hum thuong c¢6 dang hinh
ném, thau kinh, xuyén chinh hop hoac xuyén cét
vé6i géc nho qua cac thanh tao tram tich bién ddi
cua h¢ ting Sudi Chiéng (Hinh 1B) [20]. Ngoai
thuc dia cac thanh tao granite kiém khdi Muong
Hum thuong bi nén ép kéo dai theo hudng tay
bic-déng nam (Hinh 2A), ¢c6 mau xam dén xam
tring, hat nho, ciu tao dinh huéng rd rét véi cac
dai mong sang mau-saim mau xen k& nhau (Hinh
2B). Granite kiém khdi Muong Hum thuong bi
Xuyén cit boi cac pha d4 mach c6 thanh phan cha
yéu la thach anh va xuyén cit qua cac da tram
tich c6 trudc.
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Hinh 1. So d6 céc thanh tao magma xdm nhap khu vuc Phan Si Pan, Tay Bac Viét Nam va vi tri ldy mAu (theo tai
liéu ban db ty 18 1:200.000 t& Kim Binh-Lao Cai [4])
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MAu nghién ciru

Mau phén tich dugc lay tai khéi Muong
Hum, d6i Phan Si Pan, Tay Bic Viét Nam (Hinh
1). Céc thanh tao granite kiém khdi Muong Hum
ngoai thuc dia cd kién trdc hat nho, ciu tao dinh
hudéng ré véi cac dai mong sang mau-sim mau
xen k& nhau (Hinh 2B). Thanh phan khoang vat
cua granite kiém khéi Muong Hum thay doi

Granit Kkiém
khoi Muong Hum

trong khoang tir syenite dén granite kiém. Thanh
phan khoang vat chu yéu gdbm: Plagioclase (~20—
35 %), alkaline feldspar (~30-50 %), thach anh
(~25-35 %), arfvedsonite (~1-2 %), aegirine
(~1-3 %), biotite (~1-5 %) (Hinh 3). Céc phu
thuong thay 13 zircon, it hon c6 quang, epidote.

Granit kiém
Muong Hum

Hinh 2. Dc diém dia chat cac thanh tao granite kiém khoi Muong Hum: (A) Granite kiém khoi Muong Hum bi nén
ép dap va; (B) Granite kiém khoi Mudng Hum mau xam trang, hat tho, dang dai dinh huéng

Hinh 3. MAu 14t méng V0927cua granite kiém khéi Muong Hum: (A) anh 1at moéng dudi 2 nicol, (B) anh lat mong
dudi 1 nicol. Aeg=Aegirine, Arf= Arfvedsonite, Kfs= Alkaline feldspar, PI= Plagioclase, Qtz= Thach anh

Phwong phap phéan tich

C4c nguyén té chinh dugc phén tich bing
phuong phap XRF-MS (X-ray fluorescence mass
spectrometer) va cac nguyén té vét (bao gom céac
nguyén t6 dat hiém) dugc phan tich bang phuong
phap ICP-MS (an Agilent 7500s inductively
coupled plasma mass spectrometry) tai phong thi
nghiém  Actlabs Innovative  Technologies,

Canada. C4c miu dé tuoi chua bi bién ddi, thu
thap tai khdi Muong Hum dugc nghién thanh bot
va sau d6 duoc ray cho tgi do hat nho hon 200
mesh. T4t ca cac mau bot duoc siy kho tai nhiét
d6 110 °C trong khoang 3 gio va bi phan ra bang
acid HNO;z truéc khi dwa vao may phén tich
nguyén t6 chinh va nguyén té vét. Chi tiét qua
trinh phan tich c6 thé tham khao tai [2].
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KET QUA VA THAO LUAN

Nam mau thach dia héa dugc phan tich, dai
dién cho cac da granite kiém khéi Muong Hum,
déi Phan Si Pan, Tay Bic Viét Nam. Két qua
phan tich ham luong cic nguyén t5 chinh va
nguyén té vét caa granite kiém khdi Muong Hum
duoc trinh bay cu thé trong Bang 1. Granite kiém
khéi Muong Hum c6 ham luong SiO, cao va
khoang dao dong kha hep 72,82-76,43 wt%,
trung binh 74,85 wt%. Nghéo ham lugng Al.Os
va dao dong khoang 10,79-11,55 wt%, trung binh
11,15 wt%. Tong kiém cao (Na,O + K,0) 8,96—
10,60 wt% va ty 1¢ K:O/Na;O dao d6ng khoang
1,52-4,10. Hau hét cac miu déu c6 ham lugng
TiO, (0,19-0,34 Wt%), Fe,Ost (2,65-3,81 Wt%),
MnO (0,01-0,04 wt%), MgO (0,01-0,13 wt%),
Ca0 (0,19-0,36 Wt%) va P,0s (0,01-0,07 wt%)
thdp. Tong ham lugng nguyén té dat hiém cua
granite kiém khdéi Muong Hum dao dong
YREE=484,78 ppm dén YREE=781,40 ppm,
trung binh YREE=650,90 ppm, trong d6 cac
nguyén t6 dat hiém nhe chiém chu yéu (trung
binh YLREE=591,61 ppm), cdc nguyén t dat
hiém nang chiém tha yéu (trung binh
>HREE=59,29 ppm).

Theo hé théng phan loai cac da granite cua
Barbarin (1999), tap hop khoéang vat va dic diém
thach dia hoa granite kiém khéi Muong Hum cho
thiy gan giii v6i granite kiéu A. Cac khoang vat
aegirine va arfvedsonite (Hinh 3) 1a dic trung tiéu
biéu cho loai da A-granite [3]. Vé dic diém dia
hoa, ham lugng SiO; Véi (Na0+K,0) (Hinh 4A)
cho thiy tat ca cac mau déu roi vao trudng granite
kiém. Hon nira, granite kiém khdi Muong Hum
c6 A/CNK (0,87-0,90) va A/NK (0,91-0,93)
thuoc loat bdo hoa kiém (peralkaline) (Hinh 4B).
Biéu dd twong quan ham lwong SiO; véi KO
(Hinh 4C) cho thdy cac da granite kiém khdi
Muong Hum chi yéu roi vao truong cao
potassium va shoshonite vaoi ty 16 K;O/Na,O
(1,52-4,10) > 1. Chi sé 10000 Ga/Al va ham
lugng Zr (Hinh 4D) cho thiy cac da granite kiém

khéi Muong Hum roi vao trudng A-granite. Do
sanh granite kiém khéi Muong Hum véi cac da
granite kiém khu vuc 1an can (Phan Si Pan, Phu
Sa Phin, Nam Xe-Tam Buong va Yé Yén Sun) va
khu vuc Panxi (Panzhihua va Taihe) (Hinh 4)
trong giai doan Permi mugn-Triat sém cho thay
granite khéi Muong Hum c6 dic diém granite
kiém thuoc loat bdo hoa kiém, cao potassium va
thuoc da A-granite giong voi dic diém granite
kiém Phan Si Pan, Phu Sa Phin, Nam Xe-Tam
Puong, Yé Yén Sun (Tay Bic Viét Nam) [15],
[16], [19] va phac hé Panzhihua, Taihe (Panxi,
Nam Trung Hoa) [13].

Céc nguyén t6 dat hiém dugc chuan hoa theo
chondrite [18] (Hinh 5A) cho thay cac da granite
kiém khdi Muong Hum c6 d6 nghién am, diéu
nay cho thiy ham luong dat hiém niang (HREE)
nghéo hon so véi ham lugng dat hiém nhe
(LREE). Ham lugng Eu dao dong trong khoang
1,05 ppm dén 2,27 ppm va dic trung boi di
thuong &m caa Eu manh (Eu/Eu*=0,19-0,51). Di
thuong Eu &m cho thay cac da granite kiém khdi
Mudng Hum duoc thanh tao bang qua trinh phan
di két tinh cua magma mafic. Chuan hda theo
thanh phan manti nguyén thay [18] (Hinh 5B) cho
thiy cac da granite kiém khéi Muong Hum biéu
hién di thuodng am rd rang cac nguyén tb Ba, Sr, P
va Ti duoc cho 14 lién quan dén phan di két tinh
plagioclas, apatit, ilmenit, titanomagnetit. Nhitng
dic diém nguyeén td vét trén cho thiy granite kiém
khdi Muong Hum gidng voi diac diém A-granite
[12]. Hon nira, granite kiém kh6éi Muong Hum
déu roi vao truong granite noi mang (within plate
granite) (Hinh 6A) va thugc truong thiét lap noi
mang (A:-type granit, [9]) (Hinh 6B).

Déi sanh granite kiém khéi Muong Hum voi
cac da granite kiém khu vuc 1an can (Phan Si Pan,
Phu Sa Phin, Ndam Xe-Tam buong va Yé Yén
Sun) va khu vuc Panxi (Panzhihua va Taihe)
trong giai doan Permi mugn-Triat som cho thiy
dic diém nguyén t6 vét dwoc chuan hda theo
thanh phan chondrite va manti nguyén thay cua
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granite kiém khéi Muong Hum (Hinh 5C, D, E,
F, G va H) gidng voi dic diém da granite kiém
Phan Si Pan, Phu Sa Phin, Nam Xe-Tam DBuong,
Y& Yén Sun (Tay Bic Viét Nam) va granite kiém
Panzhihua, Taihe (Panxi, Nam Trung Hoa). Cac
da granite kiém khu vuc 1an can (Phan Si Pan,
Phu Sa Phin, Nam Xe-Tam Puong va Yé Yén
Sun) va khu vuc Panxi (Panzhihua va Taihe) cho
thiy cac da granite kiém nay hét déu roi vao
truong granite ngi mang (within plate granite)
(Hinh 6A) va thugc truong thiét 1ap noi mang
(As-type granit) (Hinh 6B) gidong nhu granite
kiém khéi Muong Hum [13], [15], [16], [19].
Nhiét d6 bdo hoéa zircon cho thdy granite
kiém khéi Muong Hum c6 nhiét do két tinh tur
936 °C dén 971 °C > 850 °C (Hinh 7). Nhiét do
két tinh cua granite kiém khéi Muong Hum cao
hon so véi nhiét do két tinh cua I-granite va twong
ddng véi nhiét do két tinh cua A-granite [3]. Ddi
s&nh vai cac da khu vuc 1an can (Phan Si Pan,
Phu Sa Phin, Nam Xe-Tam Puong, Y& Yén
Sun, Panzhihua va Taihe) cho thiy hau hét cac

1 5 T T T T T T T
B Nepheline b
A syenit ) Al
- Syenit Granit
= kiém -
g0t 2 .
g I i
+ | J
W _
= L -
0 i 1 1 1 1 1 1 1 ]
40 50 60 70 80
SiO, (wt%)
120 C — T T T T
@ Mudng Hum (MAu nghién ciru)
10+ Mudng Hum (Tran et al., 2015) . 4
] Phan Si Pan (Tran et al., 2015) Shoshonitic
A PhuSa Phin (Tran et al., 2015) Y
3 8 # Nam Xe-Tam Budng (Hieu et al., 2013) =
"E B Yé Yén Sun (Hieu etal,, 2013) L °
2 gL + Panzhihua (Shelinutt and Zhou. 2007) i
o Taihe (Shelinutt and Zhou, 2007) o O O
X %ﬁ‘ﬁ *‘%6 ¢
4 + 1
2 Kali trung binh -
Kali thdp
0 1 1 1 1 1
50 55 60 65 70 75 80
SiO, (wt%)

da co nhiét do két tinh cao hon 850 °C (ngoai trir
mot sé mau granite kiém Nam Xe-Tam Puong va
Yé Yén Sun) [13], [15], [16], [19].

Pic diém nguyén té chinh cho thiy phan di
két tinh ciia amphibol, feldspar hoic biotite c6 thé
lam tang ham lugng nguyén té SiO; va dong thoi
giam ham luong nguyén té6 Al,Os, Na,O, MgO,
Fe,0s, va CaO. Ham luong MgO thap la do quéa
trinh phan di két tinh khoang vat giau Mg nhu
olivin, pyroxen va hornblend. Thém vao do, dac
diém nguyén té vét cho thdy khoang vat kiém
aegirine va arfvedsonite duoc cho 1a do san phan
cuia qué trinh phan di két tinh tir cac da mafic, chu
khong phai tir cac da trung tinh va acid [10]. Cac
di thuong Ba, Sr, Ti, va Eu (Hinh 5) cho thiy
granite kiém khéi Muong Hum théng qua qua
trinh phan di két tinh hinh thanh. Di thuong Ti 12
tiéu biéu cho qua trinh phan di ilmenite hozc
titanite. Picu nay tuwong dong vai qua trinh phan
di két tinh ciia cac da mafic cao Ti Séng Pa (Hinh
8).
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Hinh 4. (A) SiO2-(Na20+K20): biéu d6 phan loai da [14]; (B) Biéu d6 twong quan gitta chi s kiém va chi s6 bdo
hoa nhom phan chia cdc loat magma [5]; (C) K20-SiO2: bicu do twong quan ham lugng potassium [1]; va (D) Zr-
10,000xGa/Al: biéu do phan loai granite [12]
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Hinh 5. So db phan bé nguyén t6 dat hiém chuin hoa theo chondrite va theo thanh phin manti nguyén thuy [18]
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Nb

Muéng Hum (M&u nghién ciru)
Muong Hum (Tran et al., 2015)
Phan Si Pan (Tran et al., 2015)
Phu Sa Phin (Tran et al., 2015)
Nam Xe-Tam Duong (Hieu et al., 2013)
Yé Yén Sun (Hieu et al., 2013)

Panzhihua (Shellnutt and Zhou, 2007),
Taihe (Shellnutt and Zhou, 2007)
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Hinh 6. (A) (Y+Nb)-Rb: biéu d6 phan dinh bdi canh kién tao [11]. Cac truong: VAG-granite cung nii lira; syn-
COLG-granite dong cham mang; WPG- granite ndi mang; ORG-granite song nui gitta dai duong. (B) Nb-Y-Ce:

biéu db phan dinh loai A-granite [9]
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granite kiém khéi Mwong Hum véi cac da mafic cao Ti Séng Pa. Amp = amphibol, P1 = plagioclas, Kfs = alkaline
feldspar, Bt = biotite, Ms = Muscovite
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KET LUAN

Granite kiém khéi Muong Hum, d6i Phan Si
Pan, Tay Bac Viét Nam gan giii véi granite kiéu
A. Ching c6 thé thanh tao do qué trinh phan di
két tinh tir cac d4 mafic cao Ti. Qué trinh dia
déng luc thanh tao granite kiém khu vuc Phan Si
Pan ¢6 thé gidng véi granite kiém khu vuc Panxi,
Nam Trung Hoa vao giai doan Permi mugn-Triat
sém.

Loi cam on: Chung t6i xin cam on GS. Yongjae
Yu, da giup dé trong qua trinh thuc hién thi
nghiém XRF-MS va ICP-MS. Cam on cdac cdan b
cua Bé mén Thach hoc va Khoang san, Khoa Dia
chat, Truong Pai hoc Khoa hoc Ty nhién-DHQOG
Tp.HCM da tao diéu kién thugn lpi dé tic gia
hoan thanh bai bao nay. Nghién ciru nay dwoc tai
tro boi Dai hoc Quéc gia Thanh phé H6 Chi
Minh (PHQOG Tp. HCM), dé tai ma s6 C2016-18-
10.

Geochemical characteristics of the Muong
Hum alkaline granite in the Phan Si Pan
zone, Northwestern Vietnam

e Pham Minh

e Pham Trung Hieu

e Nguyen Kim Hoang
University of Science, VNU-HCM

ABSTRACT

Alkaline granites of the Muong Hum are
distributed mainly in the NW Phan Si Pan zone.
The granite closely has striped or clear gneissoid
structures, coinciding with general NW-SE
trends. It consists mainly of plagioclase (~20-30
%), alkaline feldspar (~30-50 %), quartz (~20—
25 %), biotite (~1-5 %), aegirine (~1-3 %), and
riebeckite (~1-2 %). It has 10,000xGa/Al ratios
of 4.70-4.93, A/CNK values of 0.87-0.90, and
negative Eu-anomalies as well as apparent
depletion of Ba, Sr, Ti, and P. The mineral
assemblages and chemical characteristics show

Key words: Muwong Hum, alkaline granite, A-granite
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Bang 1. Nguyén té chinh (wt%) va nguyén t6 vét (ppm) cac thanh tao granite kiém khéi Muong Hum

Miu V0925 V0926 V0927 V0928 V0929 MAu V0925 V0926 V0927 V0928 V0929
SiO2 75,47 72,82 76,43 75,73 73,78 Sr 28 434 21 64 129
TiO2 0,19 0,34 0,22 0,22 025 Zr 852 1008 1106 1013 850
Al203 11,12 11,55 10,79 11,26 11,04 Nb 96,3 242,0 1540 1290 1020
Fe20st 2,98 3,03 2,65 2,82 3,81 Cs 13 08 07 1,3 0,6
MnO 0,037 0,044 0,023 0,038 0,008 Ba 610 2309 931 1262 2839
MgO 0,03 0,08 0,01 0,09 0,13 Hf 215 234 298 246 210
CaO 0,19 0,36 0,21 0,26 0,20 Ta 10,30 28,40 9,77 10,10 8,16
Na20 2,88 2,08 3,55 3,60 2,48 Pb 31 18 19 29 8
K20 6,78 8,52 541 5,69 7,28 Th 18,40 13,20 35,50 32,50 19,80
K20/Na20O 2,35 4,10 1,52 1,58 294 U 6,24 6,78 6,26 694 8,65
P20s 0,01 0,06 0,02 0,02 0,07 La 94,0 150,0 200,0 140,0 1720
LOI 0,74 151 1,13 0,75 0,98 Ce 198 291 281 266 347
Total 100,4 100,4 100,4 100,5 1000 Pr 231 323 392 292 303
Fe* 0,99 0,97 1,00 0,97 0,96 Nd 86,4 118,0 143,0 104,0 103,0
A/CNK 0,89 0,87 0,89 0,90 0,89 Sm 18,7 180 278 215 164
A/NK 0,92 0,91 0,92 0,93 092 Eu 1,06 227 163 138 183
Sc 1 2 1 2 8 Gd 1590 1050 21,60 16,90 10,80
\Y 9 14 4 6 47 Tb 281 164 388 304 1,77
Cr 30 40 20 30 40 Dy 17,30 939 2530 1950 10,60
Co 0,9 1,0 0,9 09 09 Ho 349 168 495 3.88 2,03
Ni 19 19 19 19 19 Er 10,20 4,91 14,90 11,80 6,08
Cu 9 80 9 9 9 Tm 1620 0,751 2,270 1,780 0,912
Zn 200 50 100 170 40 Yb 1060 518 1390 1120 6,36
Ga 29 30 28 28 28 Lu 1,610 0,800 1,970 1,650 0,998
Rb 256 237 163 219 214 Y 931 413 1290 103,0 553

AICNK = Al,03/(Ca0 + Na20 +K20); A/NK = Al203/(Na20 +K20); Eu/Eu* = Eun/(Smn*Gdn)Y2
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