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ThS Pham Buc Nghiép, Truong Dai hoc Mo - Dia chat



LOI NOI PAU

Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén viing - ERSD duoc Truong
Pai hoc Mé - Dia chat (HUMG) va cac dbi tac to chirc 2 nam mot lan dé céc nha chuyén mén trong va
ngoai nudce tu hoi, gisi thisu nhitng két qua va hudng nghién ciru khoa hoc méi, thao luan vé cac xu thé
phat trién, théch thirc va co hoi méi déi véi nhidu linh khac nhau ciia Khoa hoc Trai dat, Tai nguyén va
cac nganh khac co lién quan.

Tiép nbi thanh cong cua Hoi nghi 1an thir nhat nam 2018 (ERSD 2018) va duoc su cho phép cia Bo
Gido duc va Dao tao, Hoi nghi Toan quéc Khoa hoc Trai dét va Tai nguyén véi Phét trién bén viing lan
thir hai (ERSD 2020) dwoc Truong Dai hoc Mo - Dia chat (HUMG) dang cai to chie vai su phdi hop
dong t6 chirc cia nhiéu don vi quan ly, nghién ciu khoa hoc, dio tao va san xuét co uy tin trong nuéc
goém Tap doan Cong nghiép Than - Khoéng san Viét Nam, Tap doan Dau khi Quéc gia Viét Nam, Tong
cuc Dia chat va Khoang san Viét Nam, Cuc Po dac, Ban do va Thong tin dia ly Viét Nam, Vién Dia chat
va Dia vat ly bién, Vién Khoa hoc Dia chit va Khoang san, Trudng Dai hoc Cong nghé Pdng Nai, Trudng
Dai hoc Pong A, Truong Pai hoc Thu Dau Mét, Téng hoi Bia chat Viét Nam, Hoi Khoa hoc Cong nghé
Mo Viét Nam, Hoi Cong trinh ngam Viét Nam, Hoi Dia chat Thay van Viét Nam, Hoi Dia chat Cong
trinh va Méi truong Viét Nam, Hoi Ky thuat N6 min Viét Nam, Hoi Khoa hoc Ky thuat Bia vat ly Viét
Nam, Hoi Tric dia - Ban dd - Vién tham Viét Nam, va voi su tham gia cia nhiéu té chirc va c& nhan khéc.

Cac chu dé chinh caa Hoi nghi 1an nay tap trung vao thao luan cac két qua khoa hoc cong nghé va
huéng nghién ciru mai ciia Khoa hoc Trai dat va Tai nguyén thién nhién, Khai thac va sir dung tai nguyén
dia chat, Moi truong va cac linh vuc khoa hoc khac ¢6 lién quan nhu Co - Bién, Cong nghé Thong tin,
Xay dung, ... ciing nhu viéc ung dung chling vao phét trién bén vimg ddi véi nhiéu linh vuc khac nhau
cua khoa hoc cdng nghé, kinh té va xa hoi.

Trong qué trinh t6 chie Hoi nghi, Ban Té chirc da nhan dwoc sy quan tdm cia dong dao cac nha
khoa hoc, chuyén mén va quan 1y trong va ngoai nudc, trong dé ¢6 hon 300 bao cdo khoa hoc lién quan
t6i cac chu dé cua Hoi nghi da dugc giri téi Ban bién tap. Trén co s& do, 255 bao céo ¢ chat luong da
duoc lya chon va xuét ban trong Tuyén tap tém tit cac bao céo va Tuyén tip cac bao céo toan vin cua
Hoi nghi. Bao céo toan van duoc tap hop thanh 16 tap, mdi tap tng véi mot chii dé khoa hoc sau:

1. Pja chat khu vuc

2. Pia chat céng trinh - Pja chat thaiy van

3. Tai nguyén dia chat va phat trién bén viing

4. Méi trong trong khai thac tai nguyén va phat trién bén viing

5. An toan mg

6. COng nghé va thiét bj khai thac

7. Thu héi va ché bién khoang sdn

8. Cong trinh ngam va Pja ki thudt

9. Vat liéu va két cau

10. Ky thugt ddu khi tich hop
11. Trac dia

12. Bdn do, Vién tham va Hé thong théng tin dia ly

13. Khoa hoc Co ban trong linh viec Khoa hoc Trdi dat va Méi truong

14. Co khi, dién va Tu dong hoa

15. Cong nghé thong tin

16. Phan tich di li¢u va hoc may

Toan bo thdng tin khoa hoc vé hoi nghi, trong dé c6 Tuyén tap cac bao cdo toan vin, duge dua 1én
trang Website chinh thirc ctia Hoi nghi tai dia chi: http://ersd2020.humg.edu.vn/.

Ban t6 chirc xin tran trong cam on Trudng Pai hoc M6 - Dia chat, véi tu cach 1a don vi dang cai to
chie Hoi nghi, cing cac don vi dong té chire di hop tac va gép phan quan trong vao su thanh cong cua
Hoi nghi ndy. Cam on cac nha khoa hoc da dong gop cac cong bd khoa hoc ¢é gia tri cho Hoi nghi. Ban
t6 chirc cling danh gia cao su nd lyc caa Ban bién tap va cac chuyén gia bién tap dé nang cao chét luong
cuia cac béo céo khoa hoc ciing nhu su ¢6 gang 16n ciia Ban thu ky trong viéc chuan bi va to chirc hai nghi
nay.


http://ersd2020.humg.edu.vn/

Ban t6 chirc mong mudn tiép tuc nhan duoc sy hop téc chat ché va gép y chan thanh cua cac don vi
va ca nhan dbi vai viéc chuan bi, t6 chuc, bién tap, va xuét ban cac béo céo khoa hoc, nhim nang cao chét
lwong cua cac hoi nghi tiép theo, gop phan thuc day su phét trién bén viing cua cac hoat dong nghién ciu
khoa hoc, chuyén giao cong nghé thudc cac linh vuc Khoa hoc Trai dat va Tai nguyén va cac linh vuc
khoa hoc khéac cé lién quan.

TRUONG BAN TO CHUTC
GS.TS Tran Thanh Hai



MUC LUC

TIEU BAN
PIA CHAT KHU VU'C

Pic diém dia chat va thach hec cdc d4 metacarbonat khu vyc Tay Nghé¢ An
Pham Thi Van Anh, Lé Tién Diing, Nguyen Khac Giang, Tran Van Dirc, Nguyéen Thi Ly Ly .....ccooevveneen. 1

Tai bién thién nhién dnh hwéng dén phat trién dat nong nghi¢p tai khu vyc trung du va mién nai
phia Bac ) 3

T0 Xuan Ban, Lé Tien Diing, Pham Thi Van Anh, Lé Thi Ngoc TG, Nguyeén Trung Thanh, Ha Thanh Nhu,
Nguyen Thi Ly Ly, Nguyen Khac Gidng, Tran Van DUC ........c.cccueieiiineiiieneiese et 8

Pic diém trim tich ting mat ving bién ddo Ly Son
Phan Vin Binh, Hoang Van Long, Trinh Nguyén Tinh, D6 Tur Chung, Ngo Th; Kim Chi, Bui Vinh Hdu,
NGUYEN HIEU HIGP ...ttt bbbt bbbt b 14

Cic don vi Kién tric-hinh thai khu vire Tdy Nam triing siu Bién Pong i
Ngb Thi Kim Chi, Pang Van Bat, Phan Van Binh, Nguyen Hiru Hiép, Bui Vinh Hdu, Bui Thi Thu Hien . 21

Héa thach Trung 18 trong tram tich Holocen viing bién nong tir Pha Lc (Thira Thién-Hué) dén Hai
An (Quang Nam) (0-60 mét)

Ngd Th; Kim Chi, Hoang Van Long, Nguyén Minh Quyén, Nguyén Hizu Hiép, Bui Vinh Hdu, Phan Vin
Binh, Bui Th; Thu Hién , Phgm Thi Thanh Hién, HOANG Thi TRO&.........ccoeviriieeieieeeeeeeeeeeeeee e 27

Mb hinh héa dich chuyén 6 nhiém nwéc tai cac khu cdng nghiép tinh Ninh Binh
Tran Van buc, Lé Tién Diing, Tran Vii Long, Nguyén Hitu Trong, Nguyen Manh Hung, Pham Th; Kim
L€ TV o TS OPSTEUOTUPEU PP URTPRTRPRTN 33

Phan tich va du do4n vé sy c6 mit cac dng nd kimberlit chira kim cwong & khu vuc Tay Nguyén
Lé Tién Diing, T6 Xudn Ban, Pham Trung Hiéu, Nguyén Hizu Trong, Tran Van Duc..........cccceeevenennne. 40

Pic djém phan b va tiém’nﬁng cia Cobalt va Niken tai khu vire Nui Nua - Thanh Hoa
Nguyen Khac Gidng, Lé Tien Diing, Té Xudn Ban, Tran Van biic, Pham Thanh Dang , Pinh Buc Anh .47

Pic diém céu tric cac da phién chira granat caa hé tang Nam C6, khu vire Son La, déi khau Séng
M@, Tay Bac Viét Nam

BUi Vinh Hdu, Tran Thanh Hai, Ngd Xuan Thanh, Ngd Thi Kim Chi........ccccovueviieeeieeeeeeeeeeeeeeee s, 53
Tudi ddng vi U-Pb ciia zircon trong da plagiogranit phirc hé Piéng Bong va y nghia dia chit caa
ching

BUi Vinh Hau, Tran Thanh Hai, NGO XUAN ThANN ..o 59

Dic diém kién tao cua granitoid phirc hé Tra Bong trén co sé tudi U-Pb va thanh phan dia hoa cia
zircon
BuUi Vinh Hgu, Ng0 XUu&n Thanh, Tran My Diiig ........ccccueeiiiiniienesenese e 63

Tudi dong vi U-Pb zircon trong cung magma ria luc dia tich cuc thugce déi Pa Lat va y nghia dia chat
Nguyen Hiru Hiép, Andrew Cater, Hoang Van Long, Trinh Thé Luc, Pham Nhw Sang, Ngé Thi Kim Chi,
PRAT VAT BN oottt ettt ettt e bbbt e b e b ae e nare s 69

Pic diém manti thach quyén &-luc dia bén dwéi Viét Nam: Bing chiing tir bao thé Sp-lherzolite trong
basalt kiém Pliocene-Pleistocene
Nguyen HOANg, Tran TN HIEOMJ . ......coviiieieiiieeisesieeste sttt sbe st be s tesbessasesaesenessensens 75

Tudi U-Pb va thanh phan dia héa zircon ciia dé granitoid khu vwe Phwéc Thanh, Quiang Nam: Y
nghia kién tao va sinh khoang Cu-Au )
Nguyen Quoc Hung, Ngo Xudn Thanh, Ngé Thi Kim Chi, Khuwong Thé HUNG ..o, 82



Nghién citu hé théng hoa b chi s6 va phwong phap xac dinh tinh dé& bi ton thwong méi trueong bién
& Viét Nam

Nguyen Van Nigm, Nguyen Thach Pdang, Nguyén Minh Trung, Trinh Thanh Trung, Nguyén Hizu Téi, Pham
Nguyén Ha Vii, NQUYEN TRANN TRAO ........c.uvveveevecieseseeie et 88

Phwong phap dia chét trong dia nghién ciru dia nhiét
Hoang Dinh Qué, BUI VINN HGU........cooiiiiiiie et 94

Ung dung cac phuong phép dia héa trong thim do dia nhiét
Hoang Dinh Qué, BUi VInh Hau, Tran TRanh Hai........cc.cooveevereieeeiieeeeseses s, 100

Bin chat kién tao va tuoi cac thanh tao amphibolit phia nam t6 hep ophiolite Tam Ky-Phuéc Son
Ngd Xuan Thanh, Bui Vinh Hdu, Nguyén Minh Quyén, Tran Thanh Hai, Khwong Thé Hing, Vii Anh Dao,
NGUYEN QUOC HUTG ...ttt er et nr s 107

Thach luan va sinh khoang Cu-Ni ciia da siéu mafic khu vuc Phan Thanh, Cao Bing
Ng6 Xudn Thanh, Vii Manh HA0, TrAR VAT MIGN .......cccoocviiieiieeses ettt 111

Pic diém cac da phun trao felsic Mesozoi khu vyc Tay Bic Viét Nam
Lé Thi Ngoc Tu, Lé Tién Ding, Nguyén Khac Giang, Phgm Th; Van Anh, T6 Xuén Bdn...........ccccceee. 118

Dic diém thanh phan vat chét ciia dat trong khu vire Pai Thinh - Mé Linh - Ha N§i ‘
Dang Thi Vinh, Nguyen Trung Thanh, Nguyen Khac Giang, Tran Thi Hong Minh, Pham Xuan Quyén. 124

Vi



E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Pic diém dia chat va thach hoc cic da metacarbonat
khu vuc Tay Nghé An

Pham Thi Van Anh'”*, L& Tién Diing!, Nguyén Khic Giang!, Tran Van Duc?, Nguyén Thi Ly Ly?
! Trrong Pai hoc Mo - Pja chadt
2 Trung tAm Trién khai cdng nghé khoang chat
3Vién Khoa hoc Pia chdt va Khoang san

TOM TAT

Céc da metacarbonat khu vuc Ty Nghé An c6 khdng gian phan bé gén lién véi cac tram tich carbonat hé
tang Bac Son muc tudi Carbon-Permi. Tai déy, cac da carbonat bi bién chat va c6 mau trang, khéc biét so
véi cac da voi hé tang Béc Son ¢ nhitng khu vuc khéc. Thanh phan thach hoc chu yéu 1a dé hoa sach, it da
silicat calci. Chling la san pham cuia qua trinh bién chat som vai dai dién 1a cac da hoa hat nho, sau d6 giai
doan bién chat tiép x(c nhiét phan déi dang vom ddng tdm do cac thé xdm nhap granitoid Phu Loi cho san
pham 1a c4c d4 hoa hat tho, da hoa phlogopit va da stng silicat calci. P4 metacarbonat khu vuc Tay Nghé
An duoc st dung dé lam d4 6p 1at, san xuat bot carbonat calci, dam bao do an toan khi ché bién va st dung.

Tir khoa: Metacarbonat; Tay Nghé An; hé ting Béc Son.

1. Pat vin dé

D4 metacarbonat 13 mot trong cac nhom dé bién chét ¢ ¥ nghia quan trong trong qua trinh nghién ctu
dia chat. Nghién ctru cac da metacarbonat gop phan 1am sang to cau trac dia chat khu vy, lich st phat trién
va tién hoa dia chat, lién quan véi cac da metacarbonat c6 nhiéu loai khoang san c6 gia tri s dung va gia
tri kinh té. Trén 1anh thé Viét Nam, cac d4 metacarbonat c6 sy phan bé rat rong rai, lién quan véi nhleu giai
doan hoat dong dia chat, cd nhiéu khoang san lién quan, trong d6 quan trong nhét 1a d4 quy, da o op lat, da
my ngh¢, nguyén li¢u Iam bot carbonat calci. Nhidu dbi tugng khodng san nhu da hoa trang, d4 quy (ruby)
da tro thanh thé manh vé tai nguyén cua cac tinh Yén Bai, Nghé An.

Céc da metacarbonat khu vuc Ty Nghé An c6 khdng gian phan bé gan lién véi cac tram tich carbonat
hé ting Bic Son murc tudi Carbon-Permi. Tai day, cc da carbonat bi bién chit va c6 mau tring, khac biét
S0 V&i cac da voi hé tang Bac Son & nhitng khu vuc khac. Nghién ctru 1am séng té thanh phan khoang vat,
thanh phan hoa hoc, dic diém dia ho4, xac 1ap cac can bang khoang vat bién chat; danh gia didu kién hoa
ly thanh tao, trinh do bién chét cua cac d4 metacacbonat trong khu vuc Tay Nghé An gitp khdi phuc thanh
phan hoé& hoc nguyén thuy, bi canh thanh tao cua ching, tir d6 cho thiy duoc quy luat phan bé cua cac
loai ¢4 metacarbonat trong khu vuc nghién ctu, mdi lién quan cua chiing véi cac loai khoang san.

2. Phwong phap nghién ciru

Dé hoan thanh cong trinh ndy, nhém téc gia dua trén nhiing phuong phap nghién ctru dia chat truyén thong
bao gém thu thap céc tai liéu c6 trude, tham khao tai liéu céc cong trinh khoan, khao sat, do vé cac mat cat
dia chat, lap cac so do kh01 xac dinh thanh phan thach hoc, phan tich cac t6 hop da, phan tich mdi quan hé
khéng gian, thoi gian, nguon gdc cac nhom da; phan tich lat mong thach hoc, phan tich thanh phan hoa hoc
céc loai d4, phan loai goi tén cac d4 metacarbonat theo cac tiéu chuin cia IUGS (Oleg Rosen va nnk, 2007).

3. Két qua va thao luan
3.1. Pdc diém dja chit

Céc da metacarbonat khu vuc Tay Nghé An cé khdng gian phan b gén lién véi trAm tich carbonat hé
tang Béc Son (C-Pbs). Cac khdi da carbonat hé tang Béc Son (C-Pbs) gén lién véi cac nhan nép 16m, tao
nén cac khéi nui da dia hinh phan cét. Giira cac khdi da hoa ngan cach boi céc dai d4 trdm tich luc nguyén
va phién sét cAu tao phan I6p. Tai ddy ghi nhan sy c6 mit cia cac da metacarbonat & ba khu vuc: Tan Ky,
Quy Hop va Ban Ngoc.

* Tac gid lién h¢
Email: phamthivananh@humg.edu.vn



3.1.1. Khoi metacarbonat khu viec Tan Ky

Pay 1a khdi da c6 quy mé 16n nhét trong toan ving véi tong dién tich 300 km?, ¢6 dia hinh phan cat,
dinh cao nhit c6 d6 cao 420 m va cé xu hudng thap dan vé phia dong nam. Thanh phan thach hoc caa khi
gom da hoa mau trang phan 16p mong & dudi, da hoa mau trang phan 16p day ¢ trén. Cac da phién sét va
sét voi mau xam xanh, xam den hé ting La Khé nam 16t day tang da hoa mau tring. Quan hé chuyén tiép
giita ¢ hoa mau trang hé ting Bic Son va d4 phién sét voi hé ting La Khé dugc quan sét tai nhiéu vét 19
dia chat. Xuyén cit va gay bién chat tiép xuc nhiét cac da hoa hé ting Bic Son la khéi granitoid Phu Loi
thugc phirc hé Ban Chiéng. Pac diém cua khdi dugc thé hién qua mot s6 mat cat tiéu biéu dudi dy:

Mt cdt dia chat chi tiét Lén Réi-Xuan Tién theo dwdng tinh 16 Xuan Tién-Yén Hoa phuong tiy bac-
d6ng nam, dai 30 km, di qua khéi granitoid Phu Loi va ting da voi bi bién chét khong déu tai khu vuc Lén
Roi- Xuan Tién. Mat cét chi tiét gom day du 03 doi bién chat va dgi skarn (Hinh 1):

Déi da véi mau xam xanh, tai két tinh yéu (@i 1): khéi da voi Lén Roi nam & phan ria phia dong nam
khdi da metacarbonat Tan Ky. Thanh phan thach hoc ciia khdi bao gom céc da voi mau xam xanh, xdm
tring hoic loang 16, da hoa hat nhé mau xam triang hoac loang 16, thanh phan khoang vat gom calcit,
dolomit, vi hat thach anh. D4 c6 kién trdc hat vira dén hat trung, cAu tao phan 16p.

M3t cét ranh giGi tiép xic MAT CAT TRONG KHOI GRANIT
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Hinh 1. Mt car dia chdt phdn déi bién chat Lén Réi- Xuan Tién

Hinh 2. Ranh gisi tiép xtc khoi xam nhap véi cac Hinh 3. Cac thdu kinh dd hoa mau trang, Xam
dai bien chat trang bi bao duéi dang xenolit trong da granitoid

Pdéi dd hoa mau trdng cé phlogophit, tremolit (@61 11): nam séat khéi granitoid Phu Loi, gap cac 16p da
hoa mau tring, ¢a hoa mau xam loang 16, cAu tao khéi, phan 16p trung binh dén day, kién trdc hat trung
binh dén thd. Thanh phan khoang vat gém calcit (90-95%), dolomit, phlogopit, tremolit (1-5%) (Hinh 2).

D0t da calci silicat ¢6 olivin va pyroxen (d‘ol [11): Thanh phan thach hoc bao gom cac da stng calcit co
chira olivin va pyroxen mau trang, cau tao khdi phan I6p trung binh dén day, kién tric hat trung binh dén Ion.
Thanh phan khoang vat cha yéu, ngoai calcit va dolomit, c6 mit cac khoang vat pyroxen va olivin (10-20%).
Chiéu day dai 111 trén mat cat dang mo ta khoang 1m dén dudi 10m, méng hon nhiéu so véi dai 11 (Hinh 2).

Cdc dd bién chdt trao doi skarno héa: Theo mit cit, doan cat qua khoi Phu Loi, khu vuc Tan Lap, xuat
hién nhiéu thau kinh d4 hoa mau trang xam tring bi bao dudi dang xenolit trong da granitoid (Hinh 3). Mot
s6 thé da hoa bi bién chét trao d6i manh, tao nén cac da skarno mau x4m xanh, xam trang loang Io Kich
thudc céc thé da skarno khong 16n, dao dong tir 0,5 m dén 1-2 m. Thanh phan khoéang vat chii yéu gom
calcit di cung diopxit, olivin. P4 cAu tao khéi, loang 16 dang da béo, kién trdc hat bién tinh.

Khéi metacarbonat Lén Ké But nim & ria phia déng nam khéi Tan Ky, thudc xa Tan Xuén, d4 hoa co
céu tao phan 16p mong dén dang khdi, duong phuong cau tao 16p theo huéng tay béc-dong nam, thé nam
chung 170-190.£20-30° (Hinh 4) (L& Tién Diing va nnk., 2009a; Vi Xuan Lyc va nnk., 2009; Luong Quang
Khang, va nnk., 2007). Tai day chi c6 mat hai d6i: Péi da hoa mau trdng tinh khiét va dd hoa mau xdm
chika phlogopit (@6i 11): thanh phan thach hoc gom cac h¢ 16p dé hoa mau tring (85%) ¢6 xen cac lop, thau
kinh da hoa mau xam, soc dai (15%), kich thudc hat rat khong dong deu thanh phan khoang vat cia da hoa
mau trang gém calcit (99,9-100%), it vay graphit; d4 hoa mau xam trang gom calcit (98-99%), phlogopit
(1-2%), graphit (0-0,5%). Pdi da sirng calci silicat cé olivin va pyroxen (d@éi 111): ¢6 chiéu day khdng 16n,



dao dong tir 2-3 m dén 4-5 m, tao nén mot vanh khan bam quanh khoi granitoid. D4 simg mau xam trang,
hat min, cau tao khdi cang chac, thanh phan khoéang vét gém calcit di cung diopxit, olivin, d6i khi ¢ thém
tremolit, wolastonit (Hinh 4).

Ba hoa Da hoa mau Da hoa
B cranit % Lop kep a4 ¥ Dahoa [=IDahoallll D4 hoa mau trang xam, trang xam mau xam den
carbonat mau xam  mau trdng mau trdng
Hinh 4. Mat cat khoi da hoa Len Ké But Hinh 5. Mdt cat khoi Con Trau

Khai metacarbonat Lén Bac thugc xa Trung Do, nam & phia tay bac khéi Tan Ky trén dién tich khoang
0,5 km2. Tai day khong c6 xam nhap granitoid. Cac I6p da hoa c6 chiéu day tir 15-20 cm dén 1-2 m, thanh
phan gém d4 hoa mau trang cu tao khbi hoic dang soc dai, mot sé thdu kinh hoic 6 ¢a hoa mau xam xanh.
Thanh phén khoang vét ctia da hoa mau tréng: calcit 100%, it graphit; da hoa mau xam xanh cAu tao soc
dai: calcit 98-99 %, graphit 0-1 %, phlogopit 1-2 %, twong duong véi doi IT d3 mé ta ¢ khdi Lén Ké But.

Khéi Con Trau thudc dia ban huyén Tan Ky, cé thanh phan thach hoc gém d4 hoa tinh khiét va d4 hoa
c6 chira tremolit hoic phlogopit (Hinh 5). Bac biét, trong pham vi khdi Con Trau, gap mot s6 6 va mach da
tuong tu skarno c¢6 chira humit va corindon di cting olivin, pyroxen va calcit. Day 1a mot trong mot sé diém
¢6 biéu hién skarno hoa trong kh6i metacarbonat Tan Ky (Hinh 5).

Tir cac ddc diém trén co thé thay, khdi da metacarbonat Tan Ky ¢ quy mé khéng gian rong 1on, gan lién
véi khong gian phan bé cua hé ting Bic Son, bi khéi granitoid Phu Loi xuyén cit 1am tai két tinh va gay
bién chat d4 voi. Cac d¢a metacarbonat khu vuc Tan Ky bi bién chit khong ddng déu va mang tinh phan déi.
Céc khéi da voi nam xa thé granitoid c6 muc do tai két tinh thap. Cang vao gan khbi xam nhap, mirc do tai
két tinh cang manh mé, tao nén cac da hoa mau tring va d4 hoa mau xam c6 chira phlogophit va tremolit,
thuoc doi I1. Nam sat khdi xAm nhap, xuét hién cac da stmg calci silicat c6 olivin, pyroxen, wolastonit di
cuing calcit, thudc déi IT1. Cac da skarno c6 khéi lwong khong 16n, tao nén cac 6 va thau kinh nam trong doi
IT va déi 111, hodc nam ngay trong khdi granitoid du6i dang 6, mach hoic thau kinh. Céac hoat dong bién
chat nhiét dich nhiét do thip mang tinh cuc bg, tao nén cac d6i va 6 giau graphit, cac 6 va mach c6 chua
sulphur.

3.1.2. Khoi metacarbonat Quy Hop

Khéi metacarbonat Quy Hop c6 dién tich khoang 100km?, phan bb ¢ khu vuc thi trin Quy Hop va cac
x4 Chau Cudng, Tho Hop, do cao thip dan theo hudng tir tdy bac xudng dong nam, ving mit cac da xam
nhap granitoid. Cac khdi d4 hoa nam trong dai d4 voi hé ting Bic Son (C-Pbs), 16 ra trong cac khu mo
véi cac dac diém chinh sau:

Cac mo & xd Chau Cuong gém: mé Chéu Cuong c6 hai hé 16p: Hé 16p dudi: da hoa mau xam xanh,
xam den, mot s6 16p mong (5-20 cm) ¢6 mau xam tring hozc loang Io tong chiéu day khodang 200m; thanh
phan khoang vat: calcit, it phlogopit (1-2%); H¢ I6p trén: da hoa mau trang trang hong, Cau tao phén lop
day, khéi, d6 hat tir trung binh dén Ién, chiéu day 120-150 m; thanh phan khoéang vat chua yéu 1a calcit. Cac
mé Thung N@m, Thung Heo gap chu yéu céc tap d4 hoa tréng ciu tao khéi hozc phan 16p day vai thanh
phan khoang vat calcit (99-100%). Mé Thung Thom gom hai phan: Phan durgi- Ba hoa hat nho dén Ién
mau trang, xam den, phan 16p day xen it I6p mong da phién argilit va philit mau den; Phan trén- D4 hoa
mau trang, doi chd phot hong, xam tring hat trung dén I6n xen it 16p hat nho, da phan 16p day dén dang
khéi, thanh phan khoang vt gom calcit, it phlogopit (Nguyen Phuong va nnk., 2009). Khu mé Thung Dén
¢ céc I6p da hoa mau trang, C4u tao phan I6p vira dén day, thanh phan gom da hoa hat thd, mau trang,
trang phat xanh, phét hong, kich thudc hat 2-4mm, thanh phan calcit 100%, rét tinh khiét; da hoa hat nho
dén vira mau xam loang 16 ¢6 thanh phan calcit (98-99%), it phlogopit va tremolit (1-2%). Mé Thung Xen
Xén (trung tam khéi Quy Hop): da hoa ciu tao phan 16p, gom hai phan Phdn duwéi- d4 hoa tring, kién tric
hat nho dén 16n, mau trang, tring xam, thanh phan khoang vat chu yéu 1a calcit; Phan trén- d4 hoa tring,
hat vira dén 16n, phan 16p day, thanh phan khoéng vat calcit (98-99%), it phlogopit (1-2%) (Nguy&n Phuong
va nnk., 2008). Mé Thuing Xan (x& Lién Hop va Chau Loc): da hoa cdu tao dang khéi hodc phan I6p day,
thanh phan thach hoc gdm da hoa hat vira dén 16n mau tring, tring xam, thanh phan khoang vat: calcit (99-
100%), it graphit, dolomit (Nguy&n Phuong va nnk., 2007). Mé dd hoa dolomit Lén Chu (xa Tho Hop va



Minh Hop): da hoa dolomit tao thanh dai kéo dai theo phuong dong bac-tdy nam, d4 c6 mau trang sira, tring
phét hdng, phét vang, xéam trang, thanh phan khoang vat gom: dolomit (80-99%), calcit (1-17%), phlogopit
(1-2%), cau tao phan I6p day dén dang khéi.

Tir cAc mo ta trén, ¢ thé thiy cac da metacarbonat khdi Quy Hop gom céc loai d4 hoa mau tring, da
hoa mau xam tai két tinh manh di cung cac thdu kinh da hoa dolomit. Thanh phan khoang vat gém calcit it
phlogophit, d6i khi c6 chira graphit. THCSKV tiéu biéu tuong duong véi déi I nhu da mé ta & khdi Tan
Ky gém Cal + Tr = Phl va Cal + Dol + Phl.

3.1.3. Khéi da metacarbonat Ban Ngoc

Khéi Ban Ngoc c6 dién tich nho nht (30 km?), tiép xtc vai khdi bién chat Bu Khang ¢ phia bac qua doi
dut gay tay bic-dong nam va déng bac-tdy nam. Thanh phan thach hoc bao gdm céc d4 hoa mau tring xen
V6i cac da hoa mau xam xanh, d4 hoa mau loang 16. Pac diém khdi da thé hién rd qua cac mo dang tham
do va khai thac & xa Chau Hong, Chau Tién.

Mé Bdn Ngec: than quing d4 hoa kéo dai phuong a dong tay, chiéu dai 522-555m; chiéu rong theo
huéng bac nam 177-310m, gom céc I6p da hoa mau trang voi thanh phan calcit 200% xen véi cac 16p va
thau kinh d¢a hoa mau xam xanh, xam den, ¢4 hoa phan dai v6i thanh phan calcit 99-100%, it phlogopit (Lé
Tién Diing va nnk., 2009b). Mé Chau Hang c6 thanh phan thach hoc gom da hoa hat tir 16n dén thé mau
trang, phan I6p day, thanh phan khoang vat: calcit 99-100%, it phlogopit. Tai ddy c6 mat cac d¢a mach
spersartit mau xam xanh sim day 0,5-0,6m. Mé Thung Pha Nghién (xa Chau Tién) c6 da hoa hat vira dén
I6n mau trang, tring xam, phan 16p day hozc dang khdi, thanh phan khoang vat ciia d4 hoa trang chu yéu
la calcit, d4 hoa mau xdm xanh la calcit, it tremolit, phlogopit va thach anh (1-2%). Mé NUi Pha Tham (xa
Chau Tlen) c6 da hoa mau tring chiém khoi lugng 16n, it d4 hoa mau xam trang, cau tao phan 16p, khol
Pd hoa trang kién trac hat vira den I6n, thanh phan khoang vat calcit 100%. D4 hoa mau trang Xam nam
xen Kep trong than da hoa mau tréng, kién tric hat vira dén Ién, thanh phan khoang vat chu yeu 1a calcit
(97-99%), phlogopit va tremolit (1-3%). Khéi dd metacarbonat Ban Hat c6 céc 16p da hoa mau trang phan
I6p day dén trung binh ¢ xen céc 16p da hoa mau xam hoac loang 16. P4 hoa mau trdng ¢ thanh phan
calcit (100%), da hoa mau xam xanh hoac xam trang co calcit, it phlogopit, tremolit va graphit (1-2%). Pa
metacarbonat trong khu mo Ban Hat thugc vé déi da hoa ¢ phlogophit (dei I1).

Tir cac mo ta chi tiét trén, co thé thiy, trong pham vi kh6i metacarbonat Ban Ngoc, ngoai cac da
metacarbonat, chua gip cac khéi 16 da granitoid, chi gdp cac dai mach lamprophyr. Cac da metacarbonat
¢6 thé nam nghiéng, cdu tao phan l6p tur day dén mong, c6 sy xen ke gitra da hoa mau trang voi cac 16p da
hoa mau xanh, xanh xam va loang 16. B4 hoa mau tring gdm calcit don khoang; loai d4 hoa mau x4m xanh,
xanh hodc xam tring gdm calcit, c6 mat phlogopit va tremolit v6i ham lugng 1-5%. Céac d4 metacarbonat
khéi Ban Ngoc bi bién chét trong déi dong nhat, thudc déi da hoa co phlogopit, twong tw nhu déi II khu
vuc Tan Ky va Quy Hop. Theo cac tai liéu hién c6, chua ghi nhan sy xuét hién cac d6i da skarno, déi da
stng calci silicat.

3.2. Piic diém thanh phdn vt chat

Céc da metacarbonat khu vuc Tay Nghé An gdm cac nhom da c6 cac dic diém vé thanh phan khoéang
vit, thanh phan hod hoc nhu sau:

Nhém dé hoa hat min mau xam trang (d6i 1): gap ¢ khu vuc Lén Roi. P4 hoa hat min, mau xam tring,
cAu tao phan 16p, thanh phan khoang vat gom calcit, it dolomit va thach anh vi hat. Cac mé ta chi tiét cho
thiy, d4 hoa hat min c6 ngudn gdc tir da voi, bi tai két tinh yéu. Mitc do bién doi co thé so sanh véi giai
doan metagenes muon; Niom cac da hoa, da hoa dolomit va da hoa chita phlogopit (doi II) goém: a) Pd
hoa sach tinh khiét mau trang chiém khéi luong 16n nhit, tao nén cac tap dang thau kinh, chiéu day vai mét
dén vai chuc mét nam xen véi cac d4 hoa mau xam, x4dm trang, xam xanh, Cau tao phan I6p mong, phan 16p
day, khéi, phan dai, hat tir min dén rat thd, thanh phan khoéng vat chu yéu gom calcit tinh khiét, rat it
graphit, thanh phan héa hoc: CaO 52-55%; MgO 0,14-0,67%; ZFe 0,01-0,04%; SiO, 0,01-2,64%:; Al,03
0,01-0,32 %; SOz 0,01-0,05 %, d6 tring 95-96%. b) Pd hoa mau xdm trdng va loang 16 dang céc 6, 16p,
thiu kinh xen véi d4 hoa mau tring va da hoa mau xam xanh, thanh phan khoang vat: calcit (>99%)
phlogopit+tremolit (<1%). Thanh phan héa hoc CaO 50-53%; MgO 0,26-6,71%:; SiO2 0,01-3,86%; SO
0,01-0,15 %, do tréng 69-82%, s0 V&i da hoa mau trang tinh khiét c6 ham lugng MgO, SiO, va XFe ting
€ao. ¢) Dd hoa mau xanh va xdm xanh c6 dac diém ciu tao, Kién triic hoan toan tuong tu Véi cac da hoa
mau trang, su khac biét 1on nhat 1a c6 chira phlogopit, tremolit (2-3%) va it graph1t do trang dudi 70%;
Nhom céc da simg calci silicat (@6 111): ¢6 quy md nho, nam bao quanh sat ven ria khdi granioid Phu Loi
va c4c vé tinh cua chdng, chiéu day d6i 1-2 m. P4 c6 mau xam tring, hat min rat cing chac; kién trac que,
hat, tam bién tinh. Thanh phan khoang vat gom calcit, diopxit, di khi c6 tremolit, phlogophit, olivin (Hinh
6), wolastonit (Hinh 7) va corindon.



Hinh 6. Dd hoa chira olivin - Hinh 7. Bd hoa chira wolastonit ~ Hinh 8. Pyroxen va olivin trong skarno
khu vuc nai Phu Loi

Bang 1. Bang so sanh thanh phan héa hoc trung binh ciia cdc dd hoa véi cdc da simg

£ Ham lugng (%)

STT Khoi Cao MgO |SiOz| TFe | Al,O; |SO3;| MKN
1 |Pé4 metacarbonat TAn Ky 54,55 0,26 |0,07|0,03| 0,04 |0,02] 43,64
2 | P4 metacarbonat Quy Hop 54,26 0,42 |0,67|0,03| 0,01 |0,02| 43,23
3 | P4 metacarbonat Ban Ngoc 54,71 0,33 |0,02|0,03| 0,38 |0,02| 43,23
4 | P4 sung calci silicat 42,78 9,63 10,35/0,20| 578 |0,04| 40,13

Céc két qua phan tich thanh phan hoa hoc cac mau da sing cho thay thanh phan cac oxit tao da chinh
Si0 0,25-22,04%, MgO 1,79-15,81%, CaO 34,08-52,90%, XFe 0,04-1,24%. So véi thanh phé‘m hoa hoc
trung binh (Bang 1) cac loai d4 hoa, ¢6 thé nhan thdy ham luong SiO, ham luong sit ting cao kha nhiéu
trong cac da sing calci silicat. Sy tang cao ham lugng SiO2 va ZFe c6 ngudn gbc tir dung thé granitoid khi
Phu Loi.

Nhém cac da bién chat trao déi skarn: Cac da skarno phan bd han hep, dwoc ghi nhan ¢ hai vi tri: khu
moé Dodi Con Trau va khu vuc Tan Lap (khdi metacarbonat Tan Ky). Cac d4 skarn hoan toan khac biét véi
cac da sing calci silicat boi vi tri dia chét, cau tao phan dé6i, dac diém thanh phan khoéang vat. Skarno khu
Poi Con Trau c6 dang thiu kinh, kéo dai trén 10m, rong 1-2m, dinh huéng theo dut gay tay béc-dong nam.
Da skarno c6 mau xam trang, loang 16, hat I6n dén vira, thanh phan khoang vat gom calcit, humit, corindon
va margarit, ciu tao phan déi hoac di ly véi cac dai 6 khoang vat humit trén nén calcit va margarit. Skarno
khu veec nai Phu Loi ¢6 chiéu day 0,2-0,3 m, nam doc theo tiép xUc giita da hoa véi granit biotit, d4 mau
xam xanh, cau tao loang 16, kién trlic hat vira, thanh phan khoang vat gom calcit, diopxit, olivin, corindon,
tremolit, plagioclas (Hinh 8). THCSKYV cua céc d4 skarno dang m6 td: Cal + Dol + Ol + Cpy + Mar + Hu
+ Cori. Rat dang quan tam, trong cac thanh tao skarno thdy c6 mat cac khoang vat corindon dang hat, day
c6 thé 1a mot trong cac ching cé vé ngudn goc da quy khu vuc Tay Nghé An.

MEKN

W Truirng 43 hoa sach

Trifrng d4 xém xanh, loang 16

BSY  Troene as hos dotomit

CaCO3 Ca,Mg(CO3)2
Hinh 9. Biéu do khdi phuc thanh phan nguyén thiy dd metacarbonat Tay Nghé An (L.B. Rukhin)

3.3. Khdi phuc thanh phan nguyén thiy dd metacarbonat Tdy Nghé An

Qué trinh bién chét dé tao nén céc khdi d metacarbonat khu vuc Tay Nghé An c6 tinh dang hoéa, do do,
cén cilr vao cac ket qua phan tich héa hoc, ¢d the khoi phuc tinh chat cua cac da carbonat nguyén thuy. Trén
biéu do phén loai da carbonat cia L.B Rukhin (Hinh 9), c6 thé khoi phuc thanh phan nguyén thuy tang da



metacarbonat Tay Nghé An nhu sau: thanh phan chu yéu gom dé voi, da voi chira dolomit, xen mot it céc
I6p da voi sét chira dolomit, da voi dolomit va mot khoi luong khong l6n da dolomit chira voi. Cac da co
nguén goc hda hoc véi sy tham gia khong nhiéu cac hoat dong cua sinh vat.

3.4. Pic diém bién chét va phan déi bién chat

Tir cac két qua phan tich, tdng hop su phan bé céc t6 hop da va cac THCSKYV, ¢ thé nhan thdy, muc do
bién chét cua cac da metacarbonat khu vuc Tay Nghé An khong ddng nhat. Cac THCSKYV bién chét trinh
d6 cao, nam sat ven ria cac khdi xam nhap granitoid, ra xa khdi xAm nhap, trinh d¢ bién chat giam. Trén
ban do dia chat, ghi nhan sy c6 mat cua ba doi bién chét tiéu biéu sau day: Pdi dd véi khéng bi anh hwong
cuia CAC yeéu té bién chat (dai 0)- nam rét xa khdi xam nhap, khéng bi bién doi, d4 mau xam den dén xam
xanh, cau tao khdi, kién tric hat nho, thanh phan khoang vat cha yéu la calcit; Péi da véi tdi két tinh hat
khéng déu (dai 1)- nam xa khbi xam nhap granitoid, cac tang da hoa hat nho, tai két tinh yéu, thanh phan
khoang vat gdm calcit, vi hat thach anh. Mat cat tiéu biéu cua d6i I duoc md ta & khéi d4 hoa hat nho Lén
Roi; Péi dd hoa chira phlogopit (d6i 11)- Dién phan b rat 1on, chiém khdi lwong chu yéu cua cac khbi Tan
Ky, Quy Hop va Ban Ngoc, THCSKYV cua déi Il 1a: Cal + Tre + Phl di cing véi graphit, c6 thé so sanh véi
phan thap nhit cua tuéng sing albit epidot (nhiét ¢6 khoang 500°C va é&p suit khoang 1,0-2,0 kbar); Péi
da sing silicat calci chiza olivine pyroxen (@i 111)- quy md phan bd hep, nam sat cac khdi xam nhap
granitoid, THCSKYV tiéu biéu gdm Cal + Tr; Cal + Wo + Di + Tr va Cal + Ol + Di + Tr + Graphit, c6 thé
so sanh vai tugng sing hornblend (nhiét do khoang 550-650°C, &p suit khoang 2-3 kbar).

3.5. Khéi quat lich si hoat dgng bién chdt khu veec Tay Nghé An

Céc d4 hoa khu vuc Tay Nghé An c6 ngudn gdc bién chat tiép xdc nhiét va bién chét trao di cuc bo.
Lich sir hinh thanh cac déi bién chat trén tang da hoa hé tang Bac Son khu vuc Tay Nghé An 12 lau dai, trai
qua cac giai doan sau day: Giai doan bién chdt sém (metagenes) dang di¢n: toan bo cac da voi va cac tram
tich luc nguyén carbonat muc tudi Carbon-Permi, bao gom cac da voi hé tang Béc Son c6 chtra bauxit, cac
tram tich luc nguyén it carbonat hé ting La Khé bi uén nép va bién chat dong nhat. Nguyén nhan cua hoat
dong ubn nép va bién chat thap muc metagenes lién quan véi hoat dong kién tao Indosini. San pham 1a céc
d4 hoa hat nho kiéu Lén Roi va bauxit bién chét yéu; Giai doan bién chat tiép xtc nhiét phdn dsi dang vom
dong tam: Nguyén nhan cua bién chat tiép xdc nhiét 1a cac xam nhap granitoid kiéu Phu Loi, muc tudi
Paleogen. Hoat dong bién chat tiép xdc nhiét mang tinh phan déi. Cac da hoa hat nho va da voi nam sét
khdi xam nhap bi bién chat cao, kém theo bién chat trao d6i cuc bo, tao nén dé stng silicat calci, twong (ng
v6i dai 111, thude tudng simg hornoblend. Cac da hoa nam xa khdi Phu Loi hoac nam trén cac khéi batholit
an bi bién chat dong nhat thudc véi déi 11, tuong g véi twong sing albit epidot. Trong qua trinh bién chat
tiép xtic nhiét, tai céc vi tri thuan loi, qua trinh bién chat trao d6i manh mg, dan ti hinh thanh céc thé skarno
quy mé nho c6 chira corindon. Ngudn géc corindon trong khu vuc Tay Nghé An cha yéu lién quan Vi qua
trmh bién chat trao dbi giita da hoa véi cac da granitoid kiéu Phu Loi. Theo mé hinh nay, van con nhiéu
van d& mau thuan, chua ly giai dugc quy mé rat 16n cia cac da hoa chira phlogopit, trong khi d6 déi da
sirng silicat calci quy md lai rit han hep. Viéc gia thiét ton tai cac xdm nhap thanh phan axit an kiéu Phu
Loi quy md 16n chura c6 tai liéu dia vat ly dé minh giai.

4. Két luan

Vé mit dia ting, cac d4 metacarbonat khu vuc Tay Nghé An c6 khong gian phan b gan lién véi cac
tram tich carbonat hé ting Bic Son (C-P); Két qua phan tich thanh phan thach hoc, khoang vt cho thy, ¢
khu vyc nghién ciu, loai da hoa sach chiém chu yéu, chi co it da silicat calci; Cac d4 metacarbonat ¢ khu
vuc Nghé An la san pham cua qué trinh bién chat sém véi dai dién 1a cac da hoa hat nho, sau d6 giai doan
bién chét tiép xdc nhiét phan déi dang vom ddng tdm do céc thé xam nhap granitoid Phu Loi cho san pham
la cac d4 hoa hat thd, d4 hoa phlogopit va da stng silicat calci. D4 metacarbonat khu vuc Tay Nghé An c6
thé sir dung dé 1am da dp lat, san xuat bot carbonat calci, dam bao d6 an toan khi ché bién, sir dung.
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ABSTRACT

Geological and lithological characteristics of metacarbonate rocks
in the western area of Nghe An province
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Metacarbonate rocks in the western area of Nghe An province distribute in associassion with carbonate
sediments of Bac Son Formation aged Carbon-Permian. The rocks are metamorphosed and white in color,
different from the limestones of the Bac Son Formation in other areas. Clarifying cheminal and mineral
compositions, geochemical characteristics, establishing metamorphic mineral balances, evaluating physical
and chemical conditions and metamorphic levels of the metacarbonate rocks in the area helps to restore the
original chemical composition and formation context. Consequently, it helps to understand the distribution
of the metacarbonate rocks in the area, and their correlation with minerals.

Keywords: Metacarbonate; western area of Nghe An province; Bac Son Formation.
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Tai bien thién nhién anh huong deén phat trien dat ndng nghiép tai khu
vuc trung du va mién ndi phia Bac
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TOM TAT

Khu vyc trung du va mién nui phia Bac gom 14 tinh kéo dai tir tiy sang dong. Khu vuc ndy c6 nhiing dic
th riéng vé dia 1y, dia chat va khi hau tu nhién cho cac dia phuong khac nhau. Dat néng nghiép tai khu
vuc phan bé khong ddng déu va mang tinh chét cuc bo cao, bao gdm 3 dang chinh: 1) Cac canh dong giita
nai: & khu vuc Tay Bic, Pong Bic, cac ddng bang gitra ndi phan bé rai rac duoc khdng ché boi cac dut gy
kién tao vuing Tay Bic. C4c tai bién thién nhién(TBTN) thudng xuyén la truot 16, 1i dng, 1i quét, x6i 16 bo
song; 2) Dai tram tich va doi thip ven cac dong sdng Ién: nam trén hé théng thung liing cac dong song 16n,
gdm céc tich ty tram tich Dé tr ven séng tring vai cac bac thém va bai bdi tao nén cac canh déng phan cit
yéu.Cac TBTN thuong la 1t dng, 1ii quét, x6i 16 bo séng; 3) Dét san xuit nong nghiép ¢ cac ddi nai thap
trén vo phong hoa chu yeu phan b tai cac tinh Pha Tho, Bic Giang, Hoa Binh. Lop dat c6 chiéu day khong
I6n, nam tryc tiép trén nén dat phong hda chiu tac dong manh m& cua qua trinh truot 16, X6i mon. Trong
viing nghién ctu, cac TBTN chu yéu 1a truot 16 dit da, 1t dng, 1d quét, x6i 16 bo song.. B6 phan cit dia hinh
cua phia tay khu vuc so véi phia dong 16n hon vi thé TBTN ¢ phia tdy ciing manh mé& hon phia dong.

Tir khéa: Tai bién thién nhién; Dat ndng nghiép; Trung du mién nui phia Béc.

1. Pit vén dé

Ving trung du va mién ndi phia Bic gom 14 tinh c6 ranh giéi giép véi 3 tinh Quang Pong, Quang
Tay va Van Nam caa Trung Quéc & phia béc, phia tay giap Lao, phia nam va déng nam giap Dong bang
song Hong va Bic Trung Bo. Tong dién tich 12 95.261,9 kmz, tong dan s nam 2019 1a 12.569.300 ngudi,
mat do dat 132 nguoi/km? (Tong cuc Thong ké, 2019). Phia Tay khu vuc nghién ciu gom céc tinh Hoa
Binh, Son La, Lai Chau, Dién Bién, Lao Cai, Yén Bai, véi dic trung 1a ving c6 dia hinh ndi cao, phan cat
manh, khi hau nhiét doi 4m c6 mua déng lanh it hon so vai phia Dong. Phia Pong khu vuc nghién ciu gdm
cac tinh Phi Tho, Thai Nguyén, Tuyén Quang, Ha Giang, Bic Kan, Cao Bang, Lang Son, Bic Giang, vdi
ddc thu co dia hinh nai trung binh thap, khi hau nhiét d¢i 4m, mua dong lanh. Khu vyc nghién ciu 1 viing
thwa dén, tap trung dong bao dan toc thiéu sé sinh sdng 16n nhat nudc (35/54 dan toc). Mat d6 dan sb &
mién nGi 1a 50 - 100 ngudi/km2. Do dia hinh viing ndi cao, phan cét, co sé ha tang han ché, dan cu séng
phan tan, trinh @6 dan tri thp, kinh té caa khu vic cha yéu la dya vao nganh nong nghiép.

Tai bién thién nhién (TBTN) (natural hazards) duoc hiéu la nhiing qua trinh (hién turong) tu nhién c6 nhiing
tac dong tiéu cuc, gay hai den con nguoi, cac ddi twong kinh té,x4 hoi va moi truorng Trong pham vi nghién cu
tai khu vuc trung du va mién ndi phia béc, TBTN tiéu biéu va dic trung cho timg viing nghién cuu, bao gom céc
TBTN nhur truot 16 dat d4, 1d dng, 1 quét, x6i 16 bo song. Cac TBTN da gay ra nhiing thiét hai lon vé ngudi va
tai san cua nhan dan tai dia phuong. TBTN truot 1o dugc hiéu & day 1 cac “qua trinh sudn trong lyc” bao gdm
c&c qué trinh chuyén dong cua cac khéi dat, da vé phia chan suon doc dudi tac dong cua trong luc. TBTN lii
quét, 1i bin d duoc hiéu 1a nhitng dong Iii & mién ni, xay ra dot ngot, bao hoa vat liéu rén, sinh ra khi mua 16n,
khi tuyét tan, cting nhu khi pha v& dap chén trong thung ling song, & ddy c6 mét lwong 16n nhiing vt lisu bo
roi. TBTN x0i 16 b séng do su bién dong cua qué trinh thuy dong - hinh théi cia dong chay (d6 udn khiic) tao
nén lyc gay x6i 1o, mai doc bo va cac tinh chit co 1y ciia dat dé tao bd 1am nén sie chdng chiu x6i 1o caa ching.
Tai bién 1ii quét van chuyén vat liéu trim tich tir thuong luu bdi lap thu hep 1ong séng, sudi 1am thay ddi huéng,
ciing nhu téc d6 dong chay, tao diéu kién thuan loi cho qué trinh x6i 16 xay ra & nhitng mirc do khac nhau. Hau
nhu khong c6 mot sdng ndo & nudc ta & phin ddng bang ha luu khéng c6 hién tuong X6i 1¢ by va khdng gay

* Tac gid lién h¢
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nhiing thiét hai (Nguyén Trong Yém va nnk, 2016).

Phéan logi dat néng nghlep Theo tiéu chuan theo FAO (1976) thi dat néng nghiép 1a dét trong cay hang
namnhu ngii c¢bc, rau mau; dat trong co ty nhlen cho g1a stc; dét trong cay lau namnhu cay dn qua. Theo
Luat Pt dai nam 2013, dat néng nghiép bao gom dat trong cdy hang nam gom dt trong laa va dét trong
cdy hang nam khac; dat trong cay lau nam; dat ring san Xuat dat ring phong ho; dat rimg dac dung, dat
nudi trong thuy san; dat lam mubi; dit nong nghlep khéc gdm dit sir dung dé xay dung nha kinh va céc loai
nha khac phuc vu muc dich trong trot, ké ca cac hinh thirc trong khong tryc tiép trén dét; xay dung chudng
trai chan nudi gia sic, gia cam va cac loai dong vat khac dugc phap luat cho phép, nghién ciru thi nghiém;
dat wom tao cay gidng, con giéng va dat trong hoa, cay canh.

Nguén géc dja chdt céc loai dat ndng nghiép va phan bé dat, TBTN trong khu verc nghién cizu

Dt ndng nghiép khu vuc mién ni va trung du phia bac phan b6 khong dong déu phu thude vao diéu kign
dia mao, dia hinrh, tan kién tao, cac hoat dong phong hda, khi hiu, dua vao cac diéu kién @6 co6 thé phan
thanh ba dang dat san xuat néng nghiép sau day:

Nhém dit c6 ngudn géc bdi tich: lién quan véi céc tich tu aluvi hién dai gan lién vai cac thung liing song,
subi. Ching hién dién trong cac béi bdi, cac tram tich tao nén céc bac thém. Ddi tram tich va doi thap ven cac
dong song I6n. Khu v cong tac, nam trén hé thong thung liing cac dong song 16n: song Ma, song Da, song
Chay, séng L6, sdng Cau va cac sdng lon khac. CAc tich tu tram tich Dé tir ven séng triing véi cac bac thém va
bai bdi tao nén cac canh dong phan cat yéu. Phan dét dc ven sdng trén cac khdi ndi thap cling véi cac dia hinh
tich tu tao nén cac dién tich san xuét ndng nghiép kéo dai doc sng. Nam & dia hinh thip ven song, cac dai dét
san xuat néng nghiép chiu cac tai bién sat 16, truot dat, x6i mon vai cuong do cao.

Nhém dit ngudn goc phong héa: gin lién véi qué trinh phong vat ly va phong héa héa hoc, thuong
nam trén cling cac mat cét phong hoa. Nhom dat nay thuong phan bd & cac suon va dinh cac doi/ndi & khu
vuc trung du va mién ndi. Pdt san xuat ndng nghiép ¢ cdc doi nli thap trén vé phong hda. Tiéu biéu cho
dang dat nay la cac ving trong ciy an qua va cdy cong nghiép trén dia ban cac tinh Phu Tho, Béc Giang,
Vinh Yén, Hoa Binh.

Nhém dét nguon géc hdn hep: su két hop giira qua trinh tram tich hién dai va qué trinh phong hda. Nném
dat nay thuong phan bd ¢ cac sudn ddi, ndi thap va cac khu vic chan nti doi thap. Cic canh dong gida ndi. O
khu vyc Tay Bic, Pong Bic, cac dong bang gitta ndi phan b rai rac dwoc khdng ché boi cac dit gay kién tao
ving Tay Bic, nhu cac canh dong Muong Thanh, Muong Lo, Muong Than, Muong Tac. Véi tong dién tich
khong 16n nhung cac canh dong nay 1a kho luong thuc cho viing nii phia bic. Cac dong bang giita ndi nam tring
V6i dia hinh triing, bao quanh Ia cac ddy nui cao, lap day bai cAc tram tich Kainozoi chua gin két. CAc tai bién
thién nhién tiém an thuong xuyén 1a I lut, sat 1¢ dat, 1d bun I d4.

2. Co so tai li¢u va phwong phap nghién ciu

Bai béo dugc xay dung trén co so cAc tai lidu thu thap, tong hop tir béo cdo cua Vién nghién ciru dia chat va
khoang san, nam 2015 vé “Biéu tra, danh gid va phdn ving canh bdo nguy co truot |6 ddt dd cdc viing mién nii
Viét Nam”, bao c4o (2018) ctia Vién nghién ctu dia chat va khoang san “Ké hoach thi cong Buréc VIll-ndam 2019.
Pé dan: Piéu tra, danh gid va phan vimg canh bdo nguy co trieot |6 ddt da cdc vimg mién nli Viet Nam”. Béo
céo cua Nguyén Trong Yém va nnk (2016). “Bao cao tong két Dé tai Nghién ciiu xay dung ban d6 phan viing
tai bién thién nhién 1anh thd Viét Nam”. Dé tai KC.08.01. “Nghién ciru danh gia truot - 1o, 1ii quét - Iii bun d4
mot sd viing nguy hiém & mién ndi bac b, kién nghi céc giai phap phong tranh, giam nhe thiét hai”, ma sb
KC.08.01.BS. Céc két qua khao sét, kiém tra, danh gia thuoc pham vi dé tai “Nghién cieu déanh gid tinh hinh khai
thac sir dung ddt ndng nghiép va cac tai bién thién nhién anh hueng téi si phéat trién ndng nghiép bén viing tai
khu vic trung du va mién ndi phia Bic” ma s6 CT.2019.01.01 tir thang 6/2018 dén 11/2019.

Céc phuong phap nghién ciru bao gém diéu tra thu thap cac sb lidu hién c6 lién quan, phuong phap phan tich
khong anh vién tham va thong tin dia ly (GIS), phuorng phép diéu tra khao sat thuc dia, phuong phap higu dinh
cé4c ban do, phuong phap tong hop, xir ly s liéu va viét bao céo.

3. Két qua va thao luan
3.1. Tai bién truot | dat

Két qua diéu tra khao st cua Vién Khoa hoc Dia chat va Khoang san (2015), trén khu vuc trung du va mién ndi
phia bic truot sat 1& duoc phan lam céc cip theo quy mé truot 16 gdm: nho (dién tich < 200m?3), trung binh (200-
1000m?), I6n (1000-2000m), rat I6n (20.000 - 100.000m?), va dic biét 16n (> 100.000m?). Két qua cho thay ¢6 tong
$6 trén 8554 diém truot 16 toan khu vuc Trung du va mién ni phia Bic, trong d6 khu vyc phia Tay (gom cac tinh
Hoa Binh, Lai Chau, Son La, Dién Bién, Lao Cai, Yén Bai) vai dic diém dia hinh ni cao, chia cét sau c6 tong so



diém sat 1o 1a 5220 diém (chlem 61%), trong khi khu vuc phia Dong (gom cac tinh Tuyén Quang, Ha Giang, Bic
Kan, Cao Bang, Lang Son, Béc Giang) tong sb diém truot 1¢1a 3334 diém (chiém 39,0%) so véi toan vang. V& quy
mo khéi truot véi cac cap tir mac nho (< 200 m3) dén mie dic biét lon (> 100.000 m?) ciing c6 su khac biét giira
khu vire phia Ty va phia Dong ving nghién ctiu. Theo cap tir nho dén dic biét 1on lan luot tai khu vuc phia Tay 1a
2432 diém (56,8%), 1756 diém (62,5%), 959 diém (74,2%), 53 diém (25,4%), va 20 (64,5%); tai khu vuc phia
Dong 14 1851 diém (43,2%), 1055 diém (37,5%), 333 diém (25,8%), 156 diém (74,6%), 11 diém (35,5%). C6 thé
thay quy mo va sb luong cac diém truot 1 khu vyc phia Tay, khu viee co dia hinh ndi cao, phan cit, 1én hon khu
vure phia Pong, noi c6 dia hinh thp, it phan cét hon.

Bang 1. Tong hop tai bién truot |6 ddt dd tai khu viec Trung du, mién ndi phia Bdc

__ Quymo (m¥ Anh huéng S6 diém
Khu To ng Dic biét | Ratlén Lén Trung Nho | Nong Kpu vuc| sat & dat
vae | TT Tinh sé diam|  lon 20.000- | 1000- | binh | <200 | nghi¢p | caylam| 42001 -
~ >100.000 | 100.000 | 20.000 |200-1000 nghiép | g7+
1 |Hoa Binh 184 34 81 69 98| 66
2 |Lai Chau 970 10 18 280 325 337 46 0] 43
3 |bién Bién 673 6 12 139 181| 335 0 146| 46
4 |SonlLa 1694 0 11 266 622| 795 77
E:.g? 5 |Lao Cai 534 3 53 162| 316 21 151 80
6 |Yén Bai 1165 4 9 187 385/ 580 35 201 81
7 |Thai Nguyén 25
Téng 5220 20 53 959 1756| 2432 102 596 418
% 61,0%| 64,5%| 254%| 74,2%| 62,5%|56,8%| 30,1%| 32,9%| 51,4%
8 [Tuyén Quang 246 1 94| 151 21 92| 15
9 |Ha Giang 967 8 145 76 288| 522 88
10 |Bic Kan 720 1 9 123 282| 305 6 326] 38
Phia 11 |Cao Bing 88 25 42 21 1 48| 135
Pong 12 |Lang Son 1011 2 2 92 255| 660 192 657 94
13 |Bac Giang 302 16 94| 192 17 93] 10
14 |Phi Tho 15
Téng 3334 11 156 333] 1055| 1851 237| 1216/ 395
% 39,0%| 355%| 74,6%| 25,8%| 37,5%|43,2%| 69,9%| 67,1%| 48,6%
Tong 8554 31 209] 1292| 2811| 4283 339 1812| 813

(Theo tai li¢u bdo cdo giai doan cia Vién Pja chdt va Khoang sdn, 2015; * Theo béo cao cia Ban chi dao Trung wong
vé phong, chdng thién tai thuc hién nam 2019)

Téng hop céac két qua nghién ctu cho thay: céc tinh thugc khu vic mién ndi Tay Béc c6 nguy co truot o dat
dé cao nhét, trong d6 cac tinh Lai Chau, Dién Bién, Son La, Ha Giang, Lao Cai, Yén Bai, dugc danh gia c6 nguy
co truot 1o dat da rat cao (Hinh 1). Cac tinh Cao Bang, Bic Kan, Tuyén Quang, Hoa Binh, Lang Son, Quang
Ninh ¢6 nguy co truot I¢ dat d4 cao (Hinh 2). Tinh Béc Giang c6 nguy co truot | dét dé thap.

Hinh 1. Piém tm'o’[ lo dat va li ongtal x& Ban H‘nh 2. Piém mfot |0' (2/8/2015) tai xa Can Nong,
Lang, Phong Thé, Lai Chau (7/2020) Thong Nong, Cao Bang. (Vién KHPCKS, 2015)

Tai bién truot 16 khu ve nghién ctru chi yéu anh huong dén co so ha tang nhu duong giao thong, hé thng dién
dai, truong tram, thily vén, thoat nudc, gy sat 1o nhiéu tuyén cong trinh dudng, gay dinh tré, tac ngen giao thong,
cong trinh giao thong, nhu cac tuyén duong lién tinh, lién huyén, lién xd, thon, anh hudéng dén dat nong nghiép
va phét trién ndng nghiép. Tuy nhién, truot 16 d4t da da vui 14p nhiéu dién tich canh tac, anh hudng dén san xuat
ndng nghiép tai céc tinh Hoa Binh, Lao Cai, Yén Bai, Lang Son, Bic Giang (Bang 1). Céc két qua trén ciing
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tuong dong Vi cac két qua khao sat vé tinh hinh sat 16 dét trén dia ban tir ndm 2001 dén nam 2017 cua Ban chi
dao Trung wong vé phong, chong thién tai thyc hién nam 2019 (Bang 1).

Nguyén nhan tai bién truet 16: bao gom cac nguyén nhan (yéu té) tu nhién va nhan sinh

Céc nguyén nhan fu nhién: Pic diém dia chat: bao gom: 1) thanh phan da goC tao vo phong hoa day dong vai
tro quan trong tao nén I6p vo phong héa c6 tinh chét co Iy mém yeu ba roi; 2) Kién tao dut gay, doi dap v nut ne
kém theo 1 cAu tric thuan loi cho sy phét trién qua trinh truot 1o dat d4, trong d6 thé nam cua d4 gdc ciing huéng
Vv6i hudng sudn dia hinh ciing dé gay nén hién tuong truot 1o dat da. Hau hét doc theo cac dut gy lon, dut gdy dang
hoat dong thuong c6 cac déi ca nat dap vo, dam két kién tao manh mé (hé théng dirt gay phuong Tay Bic - Dong
Nam, phét trién manh & khu vuc Tay vung nghién ctu) vei chiéu rong tir vai chuc mét dén hang tram mét. Hau hét
céc hién tuong truot 1o dat d4 s& dé dang phat sinh theo cac doi dap va, niat né doc theo hé thng dit gy kién tao.
Trong cac yéu td trén, yéu t6 vé dut gy, doi dap va, niit né va thanh phan thach hoc da gbe déng vai tro quan trong
trong qué trinh gay nén hién tuong truot | dat da. Khi hau, thay van: cac diém truot 16 dat d4 xay ra déu sau nhing
lan mura, 1ii kéo dai, tao lwong nudc mat ir dong lon, khong tiéu thoat kip.

Nguyén nhan nhan sinh: C6 thé thy truot 1o dat d4 thuong xay ra trong dia ban cac khu dan cu va hé
thdng duong giao thong; tai day do nhu cau xay dung cong trinh dan dung va cac duong giao thdng nén
thudng phai tao mat bang, tao nén hé théng céc vach taluy kha cao; 2) Suy giam nhanh mitrc do che phu
thuc vat do qué trinh khai thac rirng, pha rung lay dét lam nuong ray, cai tao va chuyén déi muc dich sir
dung dét; 3) Céc cong trinh xay dung nhu san gat tao mat bang xay dung céc cong trinh dan dung, giao
thong tao nén hé thong céc vach ta luy, pha v& su can bang cia suon. Pay 1a nguyén nhéan chinh giy nén
hién tuong truot lo dat da trong ving.

3.2. Tai bién lii éng, lii quét

Lii 6ng, 1d quét gy ra nhiéu thiét hai nhu pha huy, tréi nha ctra, gia suc, gia cam, tai san, vii lap dét dai,
hoa mau, vui lap, thu hep dién tich dat canh tac, gay chét nguoi, gay 4ch tac giao thong, phé hity co so ha
tang, anh huong dén canh quan moi trudng, gay thi¢t hat rat 16n vé kinh té x& hoi cho nhan dan dia phuong
tai cac tinh trung du va mién nui phia Bac Lii 6ng, i quét gay boi lap, thu hep long séng sudi, gay doi
dong, dan t6i x6i 16, bdi tu b song, b sudi.

Theo két qua diéu tra ciia Vién nghién ctru Dia chat va Khoang san (2015), tong s vi tri tai bién i dng,
1l quét trén dia ban 1a 207 diém, trong d6 khu vuc phia Tay viing nghién ciru ¢6 150 diém (Chiém 72,5%)
toan vung, tap trung cha yéu tai tinh Son La (57 diém), Yén Béi (47 diém), Lai Chau (18 diém). Khu vyc
phia Tay vuing nghién ctru ¢6 57 diém (chiém 27,5%), trong d6 chu yéu tai cac tinh Ha Giang (32 diém),
Bac Kan (12 diém) (Bang 2).

Nguyén nhan xay ra 1d ong, 1t quet thuong ¢ dia hinh cao, do déc 16n, bi phan cit manh, vo phong hoa
day, cac san pham phong héa gom céc vt liéu tram tich c6 do gan két yéu, dé bi truot |, tham thuc vat &
thuong ngudn bi tan pha do khai thac gé va phat nwong, 1am ray. Cac khu vuc nay khi c6 cuong d6 mua
I6n, thoi gian mua 16n kéo dai lién tuc, din dén muc do tap trung nudc qua I6n, 1am luu lwong va muc nudc
& cc con song, sudi tang 1én dot ngot hinh thanh 1 éng, 1t quét (Hoa Binh, Son La, Dién Bién, Yén Béi,
Lai Chau, Ha Giang, Cao Bing, Lang Son, Bic Kan). Céc tinh mién nGi phia Tay viing nghién ctu c6 diéu
kién dia hinh phan cit manh, thung ling khe sudi hep, doc, nén khong tranh khoi nguy co 1ii quét va hién
nay chua co giai phap khic phuc kha thi. Tai khu vyc phia Pong viing nghién ctu, cac tinh trung du va
mién nai phia bic (Tuyén Quang, Ha Giang, Bic Kan, Cao Bing, Lang Son, Bic Giang). Quy md va muc
d6 it hon phan phia Ty viing nghién ctu do dia hinh it phan cit hon. Tuy nhién ciing gdy hau qua tai cac
hé thong song I6n nhu song Lo, song Gam (Tuyén Quang). Ngoai ra do tap quan ciing nhu d1eu kién dia
hinh déc, nén hau hét nha ¢ ciing nhu cac cong trinh xay dung cong cong deéu dugc xay dung gan hoic sat
ngay bo sudi do d6 khi co 1i quét s& rat dé bj pha hity. Hon nita, lii thuong Xay ra vao ban dém nén moi
ngudi dan khong kip phan tng va c6 bién phap ung ctru kip thoi.

Bdng 2. Tong hop TBTN lii ong, li quét va xdi 16 bo sdng khu vec Trung du va mién ndi phia Bac

TBTN li ong, lii quét TBTN x6i lé bor song

Khu 1 | Tinh [55 L S8 —

Vi tri (s6 diém) Vi tri (so diem)
T.P Hoa Binh (1), Lac Son (4), Mai
Chéu (1), Tan Lac (1)

Phia Muong Té (5), Nam Nhun (5),
Tay 2 | LaiChau| 18 | Phong Thé (5), Sin Hd (1), Tam | 42
Puong (1), Than Uyén (1)

vuc diém

7 Lac Son (4), Lac Thuy (3)
Muong Té (7), Nam Nhun
(6), Phong Thé (10), Sin H
(12), Tam Puong (1), Tan
Uyén (2), Than Uyén (4)

3 |bién Bién| 14 | 9huyén: Pién Bién (2), Muong Ang | 82 | Pién Bién (3), Dién Bién Phu

diém

1 |HodaBinh 7
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TBTN lii ong, lii quét TBTN x6i l& bor sdng
Khu TT Tinh Sé Car g A ac R Sé Cair A e R
vuc digm Vi tri (s6 diém) digm Vi tri (s6 diém)
(1), Tuan Giao (5), Muong Lay (4), (1), Muong Ang (39), Tuan
Tua Chua (2) Gigo (28), Muong Lay (4),
Muong Nhé (4), Tua Chua (2)
11 huyén: Bic Yén (9), Mai Son (5), Bic Yén (7), Mai Son (4), Moc
Moc Chau (8), Muong La (3), Phu Chéau (3), Muong La (2), Phu
4 Son La 57 | Yén (7), Quynh Nhai (6), Song Ma | 40 | Y&n(3), Quynh Nhai (2), Song
(7), Sop Cop (5), Thuan Chau (4), Ma (9), Sop Cop (4), Thuan
Yén Chau (6) Chau (2), Yén Chau (5)
N . Bac Ha (1), Bao Yén (1), Van Ban Bao Yén (2), Bat Xat (1),
5 |LaoCal | 7 | 5 s by 23) @ 5 | vanBan (2()) ®
TP Yén Bai (1), Luc Yén (30), Mu . o .
6 |YénBai | 47 | CangChai(2), TrinYén (2), VanChén | 37 h‘;c) 3:;‘521 (gf‘;;ag?’m%‘;‘
(4), Van Yén (2), Yén Binh (6) ’ ’
Téng (%) 150 (72,5%) 213 (67,6%)
7 |TuygnQuan{ 2 | Ham Yén (1), Na Hang (1) 3 | Chiém Héa (1), Son Duong (2)
Vi Xuyén, Bic Mé, Hoang Su Phi,
8 |HaGiang| 32 | Xin Man, Quang Binh, Bic Quang, | 14
Quan Ba
Phia 9 |BicKan | 12 24
Pong | 10 |[CaoBang | 2 1 | Bao Lam (1)
Binh Gia (1), Trang BPinh (3), Van Binh Gia (1), Trang Dinh
11 |LangSon| 4 | 150, \(/a)n Quang(l) ® 5 | @, vin ngar)l ) i
12 |Bic Giang 55
Téng (%) 57 (27,5%) 102 (32,4%)
Toéng 207 315

(Theo tai liéu bdo cdo giai doan cua Vién Pia chat va Khoang san, 2015)

Hinh 4 X0| lo bo song Ma B6 Xlnh huyen Séng
Ma, (Son La), (Vién DCKS, 2015)

Hinh 3. Nguy co lii 6ng, lii quét tai ban Ngm Si
Tan, Phong Thé, Lai Chau (7/2020)
3.3. Tai bién xdi lé bo song

X0i & thudng xay ra & cac doan udn khic cua dong chay, do dong luc dong chay khoét sau vao chan bo
lam mét trong lec gay x6i 16. Ngoai ra c4c tinh chét co 1y cua dat d4 tao b hinh thanh cac khu vuc xdi 16.
Qua trinh van chuyén vat liéu tram tich tir thuong luu boi lap thu hep long séng, sudi lam thay d6i hudng,
cling nhu téc do dong chay, tao diéu kién thuan loi cho qua trinh xdi 1& xay ra & nhitng mutc do khac nhau.

Cong tac khao st cia Vién nghién ciru Dia chéat va Khoang san (2015), cho thay tdng s6 vi tri TBTN x0i 1o
bo song trén dia ban 1a 315 diém, ciing nhu voi TBTN truot 1o dét va 1i quét, 1i ong, khu vuc phia Tay ving
nghién ctru chiu anh huang TBTN x0i 16 bo song 16n hon khu vyc phia Pong ving nghién ciru. Khu vyc phia
Tay viing nghién ctru ¢6 213 diém (chiém 67,6%), tap trung chu yéu tai tinh Dién Bién (82), Lai Chau (42 diém),
Son La (40 diém). Khu vyc phia Tay viing nghién ctru c6 102 diém (chiém 32,4%), trong d6 chii yéu tai céc tinh
Bic Giang (55 diém), Bac Kan (24 diém) va Ha Giang (14 diém) (Bang 2).

X6i 1o bo song co nguyen nhan chii yéu do co ché dong luc dong chay thay doi vé hudng va cuong do,
nudc chay xiét trong cac tran mua 16n kéo dai hoic 1ii 16n, tai cac khic ngoit, khiic udn dot ngot cua dong
chay da khoét sau vao chan bd sdng (bai bdi hoidc cac bac thém song) 1am mét can bang gay x0i 16, doc cac
doan bo ¢6 16p trim tich Dé tir hoidc 16p vo phong hod day, cac tinh chét co 1y cua dat d4 tao bd hinh thanh
céc khu vuc x6i 16. X6i 16 duong b dd 1am sat 16 by sdng sudi, 1am hu hai cac cdng trinh xay dung lién
k&, dac biét 1a hé thong dwong giao thdng doc hai bén b sdng, sudi gy thiét hai dién tich dat dai, cay trong
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ctia nhan dan dia phuong, thu hep dién tich canh tac. Tai cac tinh trung du va mién ndi phia bac, viéc khac
phuc x6i 16 bo sdng 1a rat khé khan do thung ling song hep, ciu tao dat d4 duong ba it 6n dinh, dong chay
huéng thang vao b, nén vao mua lii xoi 1o tit yéu s& xay ra. Ngoai ra viéc khai théc cat soi lam vat ligu
xay dung trai phép trén song da phan nao 1am anh huéng bién dang dong chay, vi du tai Nam Rém (Dién
Bién), Pha Tho, Hiép Hoa (Bic Giang), va Lao Cai.

4. Két luan

Dat néng nghiép tai khu vuc 6 tinh cuc bo rat cao, phan bé khong dong déu, bao gém 3 dang chinh: 1)
Céc canh ddng giita ndi & khu vyc Tay Bic, Pong Bic, phan b rai rac dugc khdng ché bai cac dat gay
kién tao vang Tay Bic. TBTN truot 16, 1t dng, i quét, x6i 16 bo séng; 2) Dai tram tich va doi thap ven céc
dong sdng 16n: nam trén hé théng thung ling cac dong song 16n, thanh phan 13 tich tu trim tich D¢ t ven
s6ng triing véi cac bac thém va bai bo. TBTN thuong 14 i dng, 1d quét, x6i 16 bo séng; 3) Dat ndng nghiép
trén cac doi ndi thap trén vo phong hoa: tai cac tinh Phil Tho, Bac Giang, Hoa Binh, dat ¢6 chiéu day nho
nam tryc tiép trén nén dat phong hoa chiu tac dong manh mé ciia qué trinh truot 1o, X6i mon.

TBTN chu yéu trong viing nghién ciru bao gdm truot 16 dat da, 1ii dng, 1t quét, x6i 16 bd sdng. Khu vuc
phia Tay ving nghién ctiu véi dac thu dia hinh ndi cao phan cit manh chiu tic dong manh véi cac TBTN
hon khu vue phia Pong noi co dia hinh ndi trung binh- thap.
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ABSTRACT

Natural harzards affecting development of agricultural land in the
Northern midlands and mountains

To Xuan Ban?, Le Tien Dung?, Pham Thi Van Anh?, Le Thi Ngoc Tu?, Nguyen Trung Thanh?, Ha Thanh
Nhu?, Nguyen Thi Ly Ly?, Nguyen Khac Giang®, Tran Van Duc?
'Hanoi University of Mining and Geology
2Institue of Geoscience and Mineral Resources

The Northern midlands and mountain area remarked with geographical, geological and natural climatic
features consists of 14 provinces spreading from west to east. Agricultural land in the area is highly localized and
unevenly distributed, including three main types: 1) Between-mountain rice fields located in the Northwest,
Northeast. The fields of scattered distribution are controlled by tectonic faults in the Northwest. The related
natural hazards (TBTNS) are landslides, flood, flash floods, riverbank erosion; 2) Sedimentary strip and hills
along great rivers: located on the great rivers’ valley, including Quaternary deposits along rivers coinciding with
the terraces and alluvial flats forming fields of weekly topographic difference. TBTNs are flash flood, riverbank
erosion; 3) Agricultural land on weathered crust of hills located in Phu Tho, Bac Giang and Hoa Binh provinces.
The thickness of soil layer is thin, lying directly on the weathered rocks, being strongly affected by landslide and
erosion. In the study area, TBTN include landslides, floods, flash floods, riverbank erosion. The Western site of
the study area, characterized by dissected high mountainous terrain, is more strongly affected by the TBTNs than
the East which is featured with the medium-low terrance.

Keywords: Natural hazards; argiculture land; Northern midlands and mountains.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Pic diém tram tich tang mat vang bién dao Ly Son

Phan Vin Binh!”, Hoang Vin Long? Trinh Nguyén Tinh®, B6 Tir Chung®
Ngd Thi Kim Chi%, Bui Vinh Hau', Nguyén Hitu Hiép?
! Trirong Pai hoc Mo - Pja chadt
2 Vién Dau khi Viét Nam
3 Trung tam Quy hoach va Piéu tra Tai nguyén Méi trirong Bién khu viec phia bac

TOM TAT

Céc tac gia da thu thap 201 mau d6 hat va 27 mau dinh lugng khoéng vat trong trim tich ting mit tai viing
bién dao Ly Son, tinh Quang Ngéi dé xac dinh dic diém phan bd va ngudn goc tram tich. Cac phwong phap
khao sat dia chat, phan tich thanh phan d6 hat va dinh lugng khoéng vat da duoc str dung dé lam sang to
ddc diém tram tich tang mat tai khu vuc nay. Qua két qua nghién ctu thanh phan do hat da cho thay tram
tich tang mat viing bién dao Ly Son gom 09 truong khac nhau: san cat bun, cat, cat san, cat 1an san, cat ban
san, cat bun 13n san, cat bun, cat bot, bun san. Két qua phan tich dinh luong khodng vat chimng to rang tram
tich viing bién déo Ly Son chira chu yéu la thach anh (15,0-71.0%), vun v sinh vat (27,0-81.0%), it manh
da, felspat. DleU nay chi ra rang nguon cung Cap vt liéu cha yéu cho tram tich tang mat & khu vuc nghién
ciu da nguon gbc. Sy phan bé caa cac truong tram tich phic tap: Khu vic phia Bic cua ving chu yéu tap
trung cac tram tich hat thd (san cat, cat ...), trong khi d6 khu vuc phia Nam c6 su tham gia cua hop phan
bun va bot vao cac truong tram tich. D6i sanh véi bé mat dia hinh, dia mao day bién nhan thay: cac tram
tich hat thé hon nhu san cat ban, cat san thuong tap trung ¢ phan dia hinh déc xung quanh cac dao ndi,
trong khi d6 cac tram tich hat min hon nhu cat, cat bot...tap trung ¢ cac truc dao khoét va chan cac suon
ngam. Nhur vay cho thiy yéu té dia hinh d4y bién va thiy dong luc dong chay dong vai trd quan trong trong
su phan b tram tich tang mat ving bién dao Ly Son.

Tir khoa: Do hat; thanh phan khoang vat; tram tich ting mat; dao Ly Son.

1. Pit van dé

Pao Ly Son thudc huyén dao Ly Son cua tinh Quang Ngéi gom c6 2 dao ndi: dao chinh 1a dao Ly Son
va mot dao nhé 1a Cu Lao By Bdi (Hinh 1). Viing nghién ctu ¢d dién tich 200 km?, duoc gidi han bsi 6
diém c6 toa do dia Iy dugc thé hién ¢ bang dudi day (Bang 1).

Nhiéu ndm gan day, cong tac nghién ctu bién di dugc nha nude ddy manh dé dap ing yéu cau phat trién
kinh té, an ninh qudc phong va hoi nhap véi khoa hoc bién thé gioi. Trong d6 ké téi la céc cong trinh nghién
ctru ciia Nguy@én Vin Trang (1986) thanh 14p “Ban db dia chat-khoang san ty 1& 1:200.000 loat t& Hué-Quang
Ngai sau dugc Nguy@n Xuén Bao hiéu dinh; cong trinh nghién ctru cua Nguyén Biéu va nnk (2009) di tién
hanh diéu tra ty 18 1:500.000 & d6 sau tir 30-100m nudc (trong d6 ¢ dién tich dao Ly Son) thudc
khuon khé thuc hién du 4n "Piéu tra dic diém dia chat, dja dong luc, dia chat khoang san, dia chat
moi trudng va dy bao tai bién dia chat cac ving bién Viét Nam ty I¢ 1:500.000"; cong trinh nghién
ctiru ciia Trinh Nguyén Tinh va nnk (2013) thuc hién dy an “Piéu tra dic diém dia chat, dia dong luc, dia
chat khoéng san, dia chit méi truong va dy béo tai bién dia chét ving bién Thira Thién Hué-Binh Binh (0-
60 m nu6c), ty 1 1:100.000”; cong trinh nghién ciru ciia BS Tir Chung va nnk “ Didu tra dia mao, dia chét,
khoéng san mot s6 dao va cum dao 16n, quan trong” Thudc Dy 4n thanh phan 2, trong d6 c6 dao Ly Son.

Tuy nhién, viéc nghién ctru diic diém tram tich tang mat mot cach chi tiét chua dugc tién hanh trong khu
vuc nghién ctru. Do d6, qua bai bdo cac tac gia dua ra nhiing dac dlem quy luat phan bé tram tich tang mat.
Két qua cua bai bao s& lam co s¢ cho viéc nghién ciru tuéng da cb dia ly, gop phan vao viéc xac dinh su
bién ddi cua cac yéu td cd moi truong va kién tao khdng ché qué trinh phong hda, x6i mon, van chuyén va
ling dong tram tich tir ngudn dén noi lang dong.

* Tac gid lién h¢
Email: phanvanbinh@humg.edu.vn
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Jinh Da Nang o
Cg Da Néng B I E N

15°29

QUANG NAM

KONTUM

jﬁ 15718 - 15718
Hinh 1. So do vi tri vang nghién citu
Bang 1. Toa d¢ gidi han vung nghién ciu
56 Toa do $6 Toa do
STT | hiéu STT | hiéu

didm Vi dp Kinh d§ diém Vi d Kinh d¢

1 I 15°28'48,22" | 109°5' 55,35" 4 IV | 15°18'57,26" | 109° 7' 0,95"
2 I 15°24'26,52" | 109°11'11,29" V | 15°20'40,98" | 109° 2' 58,39"
I | 15°21'8,63" 109°11' 20,47" VI | 15°26'29,65" | 109° 1' 46,49"

2. Co so tai liéu va phwong phap nghién ciru

2.1. Co 56 tai ligu

Dé hoan thanh bai bao, nhém tac gia da sir dung s6 liéu thude dé an “Diéu tra co ban tai nguyén, moi
truong mot s6 hai dao, cum dao 16n, quan trong phuc vu quy hoach phét trién kinh té bién va bao vé cha
quyén lanh hai” do Trung tdm Tai nguyén Mbi trudng bién (nay 1a Trung tim Quy hoach va diéu tra Tai
nguyén-Moi truong bién khu vuc phia Béc) chu tri. C4c tac gia cua bai bao ciing 1a nhiing thanh vién truc
tiép tham gia vao chuyén dé tram tich bién trong dé an nay. Cac s liéu cu thé gdbm: 201 mau do hat va 27
mau dinh luong khoadng vat trong trim tich ting mat tai ving bién dao Ly Son.

2.2. Phuong phdp nghién cuu

a. Phirong phdp khdo sat dia chat: Thanh vién cia nhém nghién ctru d truc tiép tham gia cong tac thuc
dia. Thiét bj lay méu duoc st dung Ia cudc dai dwong. Tai mdi diém khao sat, ching toi tién hanh thu thap
va ghi chep day du céc s6 ligu vé toa do diém khao sat, do sau day bién, diéu kién thoi tiét, ché do hai van, lay
mau va md ta mau chi tiét trong nhat ky thuc dia.

b. Phuong phdp nghién ciru trong phong

- Phuong phap phan tich do hat: Mau tram tich sau khi liy vé s& duoc gia cong va phan tich d6 hat bang
ray va pipet. Sau khi c6 két qua phan tich cac cip hat theo phuong phap cua Wentworth. (1922), nhém tac
gia da str dung phuong phap ciia Rukhin. (1969) dé tién hanh xir Iy thong ké dé xay dung do thi duong
cong tich lily, dwong cong phan b6 do hat va tinh céc thong s6 vat Iy tram tich nhu: hé s6 chon loc (So), d6
léch (Sk), duong kinh trung binh cip hat (Md).

- Phuong phap phan loai tram tich: Dua trén co sé két qua phan tich d6 hat, ty 16 phan tram trong luong
cuia c4c cap hat tram tich duoc ghep theo cac nhom: san (%), cat (%), bun (bot va sét) (%), bot (%) va sét (%).
Str dung chwong trinh xtr 1y d& phan loai cac truong tram tich theo biéu db cua Folk. (1954) dé xac dinh tén
Clia cac trudng tram tich.

- Phuong phap phan tich dinh lugng khoang vat bang kinh hién vi hai mét: Bé lam sang to thanh phan
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cling nhu nguon goc vat ligu cua ting loai tram tich, nhom tac gia da sir dung kinh hién vi hai mat dé phan
tich thanh phan cac hat vun (thach anh, felspat, manh d4, vun sinh vat....).
3. Két qua va thao luan
3.1. Ket qud ) . 3 )
Trén co s¢ cac két qua phan tich mau do hat, ching t6i d3 xac dinh dugc 09 truong tram tich gom: san

cat bun, cét, cat san, cét 1an san, cat bun san, cat bun Ian san, cat bun, ct bot va bun san ¢ su phan bb nhu
trén Hinh 2.
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(Biéu d6 phan logi tram tich vun cva Folk R,.. 1954, 1974)
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Liir Trudng tram tich Cat

| £ Truong trim tich Cdt san

E Trudng trim tich Cat lin san
Truong trim tich Cat bun san
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Hinh 2. Sor do TTTM viing bién ddio Ly Son thu nhé tir ban do ty 1é 1:50.000 (H.V.Long va nnk, 2015)

Céc trudng tram tich duoc mo ta nhu sau:

1. Tram tich sgn cat bun - msG

Tram tich san cat bun ¢ mau xam, x4m nau, xam xanh phan bd véi dién tich nhé rai rac xung quanh
khu vuc déo (phia Pong Bic dao Ly Son va phia Bic Cu Lao Bo Bii). Tram tich phan bd & myc nudc tir
50-80m.

Thanh phan cdp hat: san chiém (31,1-35,2%), trung binh = 33,58%; cét (40,17-57,82%), trung binh =
51,78%; bun (7,02-26,97%), trung binh = 14,64%. Tram tich c6 kich thudc hat khong déu (hat trung-tho):
Md (O 4-0,69mm), trung binh = 0,53mm. Tram tich chon loc kém: So (3,24-10 ,38), trung binh = 5,18. Hé
s0 bat dbi ximg Sk: (0,61-4,56), trung binh = 2,42: tram tich tap trung chii yéu vao hat kich thudc 16n (san,
cét hat trung -thd).

2. Tram tich cat-S

Tram tich cit mau x4m-x4m nau-xam xanh, tuong déi sach, dinh két yéu, chiém dién tich 12 6,7 km?, tap
trung chu yéu & khu vuc phia Tay-Tay Nam Cu Lao Bo Bai & muc nuée 30-60m va phia Nam dao Ly Son
& muc nudc 8-50m mude.

Thanh phan cip hat: san rit it trung binh = 1,92 ; cat (95,17-100%), trung binh = 98,07%; bun (0,0-
0,3%) trung binh= 0,08%. Tram tich 6 kién tric cat hat khong déu (trung-min): Md (0,25-0,86mm), trung
binh = 0,43mm. Tram tich chon loc tot dén trung binh: So (1,2-2,26), trung binh = 1,50. Hé s6 bat ddi xtmg
Sk: (0,7-1,49) trung binh = 1,11: tram tich tap trung chu yéu vao hat kich thudc lon (cat hat trung). Ty 1€
thanh phan tram tich vun c6 ngudn goc xen lan giita ngudn vat liéu 1a vun sinh vat, vun san hd va nguon
cat thach anh: thach anh trung binh chiém 46,02%, manh d4 chiém trung binh 3,99%; vun sinh vt chiém
49,98%.

3. Tram tich cét san-gS
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Tram tich cat san c6 mau xam, xam vang, xam sang, chiém dién tich 16n (S = 28 km?) phan bd xung
quanh khu vyc Cu Lao Bo Bai ¢ d6 sau 30-90m nudc va khu vue ven dao va rai rac xung quanh khu vyc
dao Ly Son. Trim tich nim xen 1an giita truong tram tich cat voi nén 16 d4 gde va san ho.

Thanh phan cép hat: san (5,04-62,34%), trung binh = 17,61%; cét (37,66-94,96%), trung binh = 82,22%;
bun (0,0-6,72%), trung binh = 0,59%. Tram tich ¢ kién tric cat hat khong déu (tho-trung): Md (0,29-
3,26mm), trung binh =0,83mm. Tram tich c¢6 d6 chon loc tt dén trung binh: So (1,22-3,19), trung binh = 1,9.
Hg s6 bat ddi xtmg Sk: (0,23-2,5) trung binh = 1,18: tram tich nghiéng nhiéu vé phia hat tho. Ty 1¢ thanh phan
trAm tich vun: thach anh trung binh = 35,81%; manh da trung binh = 3,83%; felpat hiém thay, vun sinh vat
trung binh = 55,37%.

4. Tram tich cat lan san-(g)S

Tram tich cat 1dn san dang bo roi, mau xam- xam xanh, Xam nau. phan bd tao thanh cac thau kinh nho
rai rac tai mot s6 diém xung quanh khu vuc phia Tay Nam Cti Lao Bo Bii va phia Tay Nam déo Ly Son &
muc nudc sau 50-60m.

Thanh phan cép hat: san (2,02-3,80%), trung binh = 2,94%; cat (88,57-98,57%), trung binh = 93,78%; biin
(0,31- 9,41%), trung binh = 4,17%. Trém tich ¢ kién trac cat hat trung min: Md (0,28-0,39mm), trung binh
= 0,33mm. Tram tich c¢6 do chon loc t6t: So (1,31-1,51), trung binh = 1,42. H¢ s6 bét dbi xtmg Sk: (0,96-
1,13), trung binh = 1,05: tram tich nghiéng vé cét hat 16n. Thanh phan trim tich c6 su pha tron giita nguon vét
liéu vyn sinh vat (trung binh chiém 37,15%) va cat thach anh (thach anh= 59,34%, manh da = 3,51%).

5. Tram tich cat bun sgn-gmS

Tram tich cat bun san ¢6 mau xam, xam t6i, xam xanh, dinh két yéu phan b trén dién tich tuong dbi 16n
& khu vuc phia Béc va phia Pong Cu Lao Bo Bii va it hon ¢ khu vuc phia Nam-Tay Nam dao Ly Son,
tram tich tap trung chu yéu & d6 sau 30-65m nude cd ndi sau tir 50-85 m nude.

Théanh phan cép hat: san (5,26-29,88%), trung binh = 17,24%; cét (51,2-78,3%), trung binh = 64,05%;
bot (2,65-28,76%), trung binh= 10,69%, bn trung binh =18,72%. Tram tich c6 kién triic cat hat tho: Md
(0,1-0,67mm), trung binh = 0,33mm. Trim tich co d6 chon loc kém: So (1,44-4,95), trung binh = 2,81. Hé
s0 bat ddi xtmg Sk: (0,22-4,96) trung binh = 1,53: trAm tich nghiéng nhiéu vé& phia hat tho. Ty 1& thanh phan
tram tich vun: thach anh (19,24-55,61%), trung binh = 42,01%; manh dé (3,06-4,40%), trung binh = 3,57%;
felpat rat it, vun sinh vat (41,14-77,7%), trung binh =54,42% chiing t thanh phan tram tich cht yéu c6 thanh
phan nguon gdc sinh vat (tr cac vun vo 0, Oc, vun san hd...) nhiéu hon 1a ngudn gdc tir luc dia.

6. Tram tich cat ban lan san-(g) mS

Nhin chung trdm tich cat bun 1an san c6 mau xam- xam xanh, xam xanh, trang thai dinh két yéu tap
trung khong nhiéu, rai rac nhung van c6 su phan bd rd rang, chu yéu tip trung & phia Nam dao Ly Son ¢
muc nudce 1a 50-80m nude.

Thanh phan cap hat: san (1,16-4,40%), trung binh = 2,48%; cét (56,53-85,83%), trung binh = 76,25%; bot
(7,66- 27,55%), trung binh = 14,18%. Tram tich c6 kién tric cét hat trung min: Md (0,1- 0,34mm), trung binh
= 0,2mm. Trim tich c6 do chon loc t6t: So (1,53-3,71), trung binh = 2,01. Hé sb bt d6i xtmg Sk: (0,23-1,64),
trung binh = 0,84: trdm tich nghleng vé cét hat 16n. Thanh phan trdm tich c6 sy pha tron gitra ngudn vat liéu
vun sinh vat (trung binh chiém 41,97%) va cat thach anh (thach anh = 54,02%, manh d4 = 4,01%).

7. Tram tich cat ban-mS

Tram tich cat bun c6 mau xam, xam vang, phan bd twong 601 16n trong vung khao sat, chu yéu ¢ khu
vuc phia Nam dao Ly Son ¢ d6 sai 40-70 m nudc, ma rai rac nam tiép xtic véi cac truong tram tich cat bot
va cat bun 1an san.

Thanh phan cip hat: san rat nho trung binh = 0,43%; cét (62,12-87,79%), trung binh = 74,69%; bun
(11,41-37,45%), trung binh = 24,88%. Tram tich c6 kién tric cat hat khong déu (min-trung): Md (0,09-0,25
mm), trung binh =0,15 mm. Tram tich c6 d6 chon loc trung binh dén kém: So (1,35-5,06) trung binh = 2,19.
Hé s bat d6i xtmg Sk: (0,11-1,11) trung binh = 0,64: tram tich nghiéng nhiéu vé phia hat min. Ty 1¢ thanh
phan tram tich vun: thach anh trung binh = 64,63%; manh da trung binh = 3,72%; felpat va mica hau nhu
khéng c6, vun sinh vat trung binh = 31,65%.

8. Tram tich cat bét-siS

Phan bd tai khu vyc phia Nam ddo Ly Son ¢ d6 sau 50-70 m nudc. TrAm tich cat bot mau xam xanh,
xam t6i, dinh két yéu it déo dinh.

Thanh phan céc cip hat: san hdu nhu khong c6; cat chiém (56,71-79,62%) trung binh = 68,28%; bot
(14,34-35,0%) trung binh = 23,91%; sét (5,76 - 11,13%) trung binh = 7,81%. Tram tich c6 kién triic cat-
bot hat rat min: Md (0,09-0,15 mm), trung binh =0,11mm. Tram tich c6 do chon loc trung binh- kém So:
(1,45-3,09) trung binh = 2,35; hé s6 bat ddi xing Sk: (0,15-1,12) trung binh = 0,53: tram tich nghiéng vé
cép hat bét. Ty 1€ thanh phé‘m tram tich vun: thach anh trung binh = 60,68%, manh da trung binh = 3,47%,
felspat va mica hau nhu khong c6, vun sinh vat trung binh = 35,84%.

9. Tram tich bun sgn-gM
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Tram tich bun san phan bd tai khu vyc phia Nam dao Ly Son. Tram tich 6 mau xam t5i, x4am xanh, hoi
déo dinh.

Thanh phén cép hat: san chiém (11,8%), Cat (42,6%), bun (45,59%). Tram tich c6 kich thudc hat rat min:
Md =0, 098; do chon loc kém So =5,793; tram tich nghiéng vé céac hat c6 kich thugc hat min: Sk = 0,459.
Trong mau c6 mot s6 thanh phan khoang vt sét: gotit (5%), clorit (9%), kaolinit (15%), illit (14%).

Anh 2: Tram tich cAt mau Xam-xdm ndu tai
tram LS14-T31

Anh 1: Tram tich san cdt bin mau xém-xam
nau tal tram LS14-T05

Anh 3: Tram tich cat san mau xdm-xdmvang-  Anh 4: Tram tich cdt bun san mau xam-xam xanh-
xam sang tqi tram LS14- T110 xdm toi tai tram LS14-T89

Anh 5: Tram tich cdt bin lan san mau xdm-xam Anh 6: Tram tich cdt lan san mdu xdm-xam nau
xanh tai tram LS14-T296 tai tram LS14-T52

3.2. Thdo lugn

Vé su phan bd khong gian ciia cac truong tram tich ting mat, trén Hinh 2 cho thiy khu vic xung quanh
dao Ly Son chu yéu tich tu céc trdm tich hat tho (san cat bun, cat san, cat, ...) rat it cac trAm tich hat min
(bun san, cat bot). Nhu vay ché d6 x6i mon dong vai tro chu dao trong qua trinh trAm tich. C6 thé noi khu
vuc nay co ché do ning luong dong chay 1én dan dén hinh thanh cac trAm tich hat thd, con tram tich hat
min yéu thé hon. Di sanh v&i bé mat dia hinh, dia mao day bién nhan théy: cac trAm tich hat thd hon nhu
san cat bun, cat san thuong tép trung o phﬁn dia hinh déc xung quanh Cu Lao Ré va Cu Lao Bo Bii, trong
khi d6 céc tram tich hat min hon nhu cat, ct bot, bun san tap trung & cac truc dao khoét sdu va dia hinh
triing thap nhu chan suon cac dao. Do d6 sy phéan di vé trim tich d6 hat bi chi phdi kha manh do bé mit
day bién phrc tap, phan cit va doc. Cac khu vic ndi cao nhu cac con ngam va xung quanh cac dao dia hinh
tuong dbi dbc phan bd chi yéu 1a cac 4m tiéu san ho da chét hodc van dang phat trién, it hon 14 cac con cat
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ngam. Dién tich da gbc (basalt) 16 ra trén be mit day bién chiém dén gan 50% dién tich khao sat. Trén bé
mit clia da gdc nay san ho thuong phat trién manh, san ho chét di 1a ngudn cung cap vat liéu vun trim tich
chinh cho khu vuc va cac vung lan can.

Bén canh sy chi phéi clia bé mit dia hinh déy bién dan dén qua trinh phan di tram tich khac nhau & khu
vuc nay thi yéu t6 thuy dong luc ciing dong vai trd quan trong. Tir ban db tram tich ting mat (Hinh 2) cho
thdy khu vuc phia Bic va quanh déao do sau (0-40 m nudc) ciia ving chii yéu tap trung cac trim tich hat
tho, theo két qua phén tich mau do hat thi trAm tich c6 kich thuéc hat trung binh (Md = 0.393 mm), c¢6 d6
mai tron kém (So trung binh = 2,9463) va hoan toan vang mit cac trim tich hat min, trong khi d6 khu vue
phia Nam dia hinh day bién thoai hon va c6 sy tham gia ctia hop phan bun va bt trong cac truong tram
tich. Co thé giai thich cho su khéc biét nay 1a do ché do thuy dong luc thay d6i theo muia. Cac yéu t6 vé ché
d6 gio, song, dong chay mit va dic biét 1a dong day anh hudng 16n dén qua trinh van chuyén, ling dong
tram tich. Khu vic nghién ctru néi riéng va mién Trung Viét Nam néi chung c6 ché do gio, song va dong
chay theo mua rd rét. Mua dong dong chay co hudng tir Bac di chuyén xudng phia Nam va mua hé co
hudng ngugc lai. Vi vy chinh yéu td thuy dong luc tic dong dén qua trinh phan di va ling dong tram tich
cua khu vuec.

Vé cac thong sé thanh phan, ngudn gbe vt liéu tram tich, nhu da trinh bay & trén thi cac trAm tich khu
vuce nay chu yéu 1a cat tram tich hat tho, trong d6 hop phan cat va san chiém luong 16m, cac hop phan bun-
sét-bot rat it va khong dang ké. Cac hop phan hat tho chu yéu 1a vun vo, xuong sinh vét (vo sd, xuong san
ho...) chiém 25- -81%, va mot lwong 16n la thach anh (Q: 15-71%), manh da (R: 1,6-6%), felspat va mica rat
it. V6i thanh phan cht yéu 1a cac trim tich vun vo sinh vét nén d6 mai tron va chon loc kém. Vi vay phan
lon nguon tram tich 12 vun sinh vat tan du tai chd, hodc tir cac ran san ho chét nam ngay trén mit da gbc
cung cap.

4. Két ludn

Dua trén két qua nghién ctru ciia cac mau tram tich tang mat vang bién dao Ly Son, cac tac gia dua ra
maot sb két luan sau:

- C4c trdm tich ving bién dao Ly Son gdm 09 truong khac nhau gdm: san cat bun, cat, cat san, cat 1an
san, cat bun san, cat bun 13n san, cat bun, cat bot, bun san.

- Két qua phan tich dinh luong cho thiy v6i thanh phan tram tich cha yéu 1a cac tram tich hat thd c6 ham
luong vyn vo sinh vét cao, c6 do mai tron, d§ chon loc kém va ham lugng thach anh nho hon. Vi vay phan
16n nguon tram tich 1a vun sinh vat tan du tai chd, hodc tir cac ran san ho chét nim ngay trén mat da gbc
cung cdp, it hon 1a trAm tich c6 ngudn gdc tir luc dia dua ra.

- Su phan bd cua cac trudng tram tich trong khong gian khé phuc tap, cac truong tram tich khong tuan
theo quy luat phan bd trAm tich va chiu anh hudng 16n cua qua trinh van chuyén tram tich chiém wu thé,
ning luong dong chay bi chi phdi boi bé mit dia hinh ven dao va day bién. Cac yéu té vé ché do gio, song,
dong chay mit, dong day thay d6i theo mua lam anh hudng 16n dén qué trinh véan chuyén, ling dong va
phan di tram tich ving bién déo Ly Son.

L&i cam on

Céc tac gia ghi nhan sy gitp d& cua Trung tim Quy hoach va diéu tra Tai nguyén-Mai trudng bién khu
vyc phia Béc da tao didu kién dé tac gia tham gia cong tac thuc dia va cung cip cac két qua phan tich mau
d6 hat, mau dinh luong khoang vat dé céc tac gia thyc hién bai bdo ndy. Bén canh d6 bai bao c¢6 sy tham
khao tir d¢ tai cip co s ciia chinh tac gia thuc hién: “Nghién ciu dic diém dia mao kién tao viing bién dao
Ly Son (Quang Ngéi) phuc vu phét trién du lich dia chét cua ving”. M& s6 T20-28.
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ABSTRACT
Characteristics of surface sediments in Ly Son island

Phan Van Binh®", Hoang Van Long? Trinh Nguyen Tinh?, Do Tu Chung?®
Ngo Thi Kim Chi?, Bui Vinh Hau?, Nguyen Huu Hiep?
'Hanoi university of Mining and Geology
2\/ietnam Petroleum Institute
3Northern Center for Planing and Investigation of Marine resources - environment

The authors collected 201 grain size samples and 27 quantitative mineral samples of surface sediments
in Ly Son Island, Quang Ngai Province of Vietnam to determine their distribution and origin characteristics.
Geological survey method, grain size analysis, and mineral quantification were used to elucidate the
characteristics of surface sediments in this area. The grain size results show that surface sediments of Ly
Son island include 09 different fields: muddy sandy gravel, sand, gravelly sand, gravel mixed sand, gravelly
muddy sand, gravelly mud mixed sand, muddy sand, silty sand, gravelly mud. The quantitative mineral
results display that surface sediments of Ly Son island consist mainly of quartz (15.0-71.0%), shelf
fragments (27.0-81.0%), little rock detritus, and feldspar. This indicates that surface sediments can come
from multi-origins in this studied area. The distribution of sedimentary fields are quite complex. The
northern region mainly contains coarser grained sediments (i.e., sanddy gravel, sand, etc.), while the
southern region hightly apears finer grained sediments (i.e., mud and silt). The coarser grained sediments
such as muddy sandy gravel, gravelly sand are often concentrated in the steep terrain around floating
islands, while finer grained sediments more like sand, silty sand ... mostly occur on excavated shafts and
underground slopes. This shows that the seabed morphology and hydrodynamic currents play an important
role in controlling the surface sediment distribution in Ly Son island.

Keywords: Grain size; mineral compositions; surface sediments; Ly Son island.
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® HOI NGHI TOAN QUOC KHOA HQC TRAI DAT
SAR SO VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Céc don vi kién trdc-hinh thai khu vuc Tay Nam triing sdu Bién Pong

Ng6 Thi Kim Chi'*, Bang Vin Bat?, Phan Vian Binh?!, Nguyén Hitu Hiép?, Bli Vinh Hau?, Bui Thi Thu
Hién?
1 Truong Dai hoc M6 - Dia chat
2Tong hoi Pia chat Viéet Nam

TOM TAT

Nghién ctru cac don vi kién tric-hinh thai khu vic Tay Nam triing sdu Bién Dong, céc tac gia da phan chia
kién trac-hinh thai theo Meseriakov Iu.A (1965). Két qua phan chia nhu sau: Khu vuc nghién ctiu thé hién
13 3 don vi kién trac hinh thai I6n (kién trdc hinh thai bac 1) cua vo Trai dét 1a kién trac hinh thai thém luc
dia, suon luc dia va day bién sau; Kién tric hinh thai thém luc dia gém hai don vi cap 11 1a: kién tric hinh
thai ddng bang thém luc dia bang phang va kién trc hinh thai déng bang thém luc dja phan di; Kién tric
hinh thai suon kién tao c6 hai don vi cap 11 12: Kién trac hinh thai swon kién tao chay theo phuong Pong
Bic-Tay Nam va kién trac hinh thai swon kién tao chay theo phwong Bic-Nam; Kién trac hinh thai day
bién sau gém 6 don vi bac I1 1a: Kién trac hinh thai dong bang thoai, kién trac hinh thai ddng phan bac,
kién trc hinh th&i ndi ngam phia dong béc dai tach gian, kién tric hinh thai bién sau lién quan dén di tach
gian, kién tric hinh thai nang (nai sét) trén dai tch gidn va kién trdc hinh thai ndi ngam phia Tay Nam déi
tach gién.

Tirkhéa: Kién tric-hinh thai; triing siu Bién Dong.

1. Pt van dé

Bién Pong 1a mot viing ¢ cau tric bién ria dién hinh cho qué trinh chuyén tiép luc dia-dai dwong. Khu
vuc nghién ciru nam & Tay Nam triing sau Bién Pong co toa do tir 109°15 - 111°45° kinh 6 Pong va tir
9°00” - 11°00” vi d6 Bac (hinh chir nhat mau vang trén hinh 1). Day 1a khu vuc nudc sau, diéu kién tiép
can kho khin nén c6 rat it cac cong trinh nghién ciu vé dia mao (nhu Pang Van Bat, 1992, Nguyén Thé
Tiép, 2010) dé cap dén. Viéc nghién ctru cac don vi kién triic-hinh thai trong khu vuc gop phan xay dung
céc tién dé tim kiém khoéng san ran (Fe, Mn) 1a mot van d& rat mai tai day.

Google Earth

Hinh 1. Vi tri khu viec nghién cieu Tay Nam Triing sdu Bién én (hinh chiF nhat mau vang)(nguon
Google Earth).

* Tac gid lién h¢
Email: ngothikimchi@humg.edu.vn
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Khu vuc nghién ciru c6 dac diém dia hinh phuc tap. Do sau day bién giao dong tr -100m ¢ phia tay dén
-3500m ¢ phia dong cua khu vyc nghién ctru. Nhu vay do sau cua ddy bién ting dan tir tay, noi gan vai
thém luc dia va sang phia déng, noi gan voi déi tch gidn Bién Pong. Hinh thai cac duong dang sau cho
thdy phuong phat trién chung ctia dia hinh 1a phuong Dong Bac-Tay Nam, phi hop phuong cau trdc chung
cua khu vuc ciing nhu phuong tach gidn Bién Dong.

2. Co sé khoa hec .
2.1. Co sé phan tich kién trac-hinh théi

Khai niém vé kién trdc hinh thai lan dau tién duoc dua ra 1 Vién sy Geraximov I.P vao nam 1946. Theo
Geraximov |.P thi toan bo dia hinh bé mit Trai dat duoc chia thanh 3 cip véi quy md khéc nhau. Cap I6n
nhét 1a cap hanh tinh hay cap I duoc goi 1a dia kién tric. Dia hinh bé mat Trai dat dugc chia thanh 2 don vi
dia kién tric bac I 12 luc dia va dai duong. Tiép theo, trén lyc dia lai chia ra cac kién trac hinh thai. Nhu
vay, kién truc hinh théi la don vi phan chia Cap 1 theo bang phan loai cua Geraximov I.P. Trén luc dia cac
kién truc hlnh thai Cap Il c6 thé Ia nai uon nép, vi du nhu nai udn nép Truong Son. Trong d6 ndi 1a hinh
thai va ubn nép 1a cau trdc, cac cau tric udn nép Paleozoi-Mesozoi & khu vire Trudong Son, hodc dong bang
sut lun dia hao song Héng, trong d6 dong bang la hinh thai, sut lin dia hao 1a cAu tric. Nhu vay, rd rang
cac kién tric hinh thai phan &nh nguon goc thanh tao dia hinh. Nhung ngudn goC ¢ day chu yéu 1a ngudn
gbc noi sinh. Vai tro cua cac chuyén dong noi sinh thing thé. Nhu vay, c6 thé hiéu kién trdc hinh thai 1a
nhitng dang 16n cua dia hinh trong nhitng pham vi timg dai luc, dai duwong dugc hinh thanh trong qué trinh
tuong tac gitra cac qua trinh dia chat ni va ngoai sinh. Trong d6 qua trinh ndi sinh thang thé, dia hinh cho
su ra doi cua cac hinh thai dia hinh. O day c6 dé cap dén nhiing dang 16n cua dia hinh. Vay quy mé, dién
tich kién tric hinh thai nhu thé nao? Meseriakov Iu.A (1965) da phat trién hoc thuyét caa Geraximov I.P
va dua ra mot bang phan loai dia hinh theo twong quan hinh thai cau trac dia hinh. Theo bang nay, trong
dia kién truc dién tich cua luc dia hoac dai duong khoang 1 triéu km? tro Ién 12 nhitng kién trac bac 1, vi du
nhu cac khdi nang luc dia, thém luc dia hoic nhiing bon dai dwong. Dién tich nho hon (nhé hon 1 triéu
km?) 1a nhitng dia kién trdc bac 11. Vi du cac dong bang nén, dai tao nui (nhu séng nui giita dai duong).
Theo bang nay, nhom kién trGc hinh thai c6 dién tich 105-103km? Ia kién trdc hinh thai bac I, vi du nhu
ddng bang cao, dong bang bién tham, ving triing dai duong. Tir kién tric hinh théi bac | chia ra cac kién
trdc hinh thai bac 11 c6 dién tich 103-102km2. Va cudi cuing c6 thé chia tiép dén kién trac hinh thai bac 111
véi dién tich 102-10km2 Con dién tich nho hon, Meseriakov Tu.A goi 1a vi dia hinh kién tao.

Nhu vay c6 thé hiéu kién trdc hinh théi 1a nhitng dang I6n cua dia hinh trong pham vi dai luc, dai duong
dugc hinh thanh va phét trién trong qué trinh twong tac giita cic qua trinh dia chat noi sinh va ngoai sinh.
Trong d6 qua trinh ndi sinh chiém wu thé va dinh huéng cho su phat trién dia hinh. Mot don vi kién tric
hinh thai phai 1a mot don vi son van kién tao, trong d6 c6 su an khép rd rét gitra khoanh vi dia hinh va
khoanh vi ciu triic dia chat vi du nhu bon triing Ctru Long, mot khoanh vi dia hinh caa mot bon tram tich
tring véi cau trac sut 1un cua bon trong giai doan Kainozoi. Mot s6 vi du nira ¢6 thé néu ra l1a khu vuc Tu
Chinh-Viing May, mot khu vuc ¢ phia nam caa khu vyc nghién ciru ndy. Vé ban chét khu vge Tu Chinh-
Viing May ciing 1a mot kién tric hinh thai caa mot bon tram tich phat trién trén thém luc dia Viét Nam.

Trén day 13 nhitng van d& 1y luan vé kién trac hinh thai duoc 4p dung chung cho dia hinh Trai d4t. Nhung
trén thuc té, khi 4p dung nhitng khai niém nay vao mot khu vuc cu thé nao do, thi thong thuong khu vuc
d6 dwoc coi nhu mot don vi dia hinh 16n cia bé mat Trai dat. Trén khu vie d6 c6 thé phan chia ra cac kiéu
kién tric hinh thai bac 1, bac I1.

2.2. Céc tiéu chi phan chia kién trac-hinh thai ¢ khu varc nghién citu

Khu vyc nghién ctru Tay Nam triing sau Bién Pong 1a mot khu vuc rong Ion cua phia tay Thai Binh
Duong. Khu vuc ndy c¢6 cdu tric dia chat phirc tap bao gdm ca thém luc dia, suon luc dia va day bién sau.
Trén so do kién trac-hinh thai (Hinh 2), cac téc gia chia ra kién tric hinh thai bac 1 va kién tric hinh théi
bac Il

Tiéu chi cua kién tric hinh thai bac | 1a tiéu chi ciu triic dia chat. Ba don vi c4u triic co ban ¢ day 1a
thém luc dia, suon luc dia va day bién sau.

Tu kién trdc hinh thai bac 1 dugc chia ra cac kién trdc hinh thai bac 11. Cac kién trdc hinh thai bac 11
dugc chia ra theo tiéu chi hinh thai, cac hinh thai dia hinh khac nhau bai cac yéu té nhu mirc d6 chia cit,
phan di, phuong phat trién cua dia hinh. Cac kién trac hinh thai dwoc goi tén theo cu trac dia chat (thém
luc dia, swon luc dia, day bién) cho kién tric hinh thai bac | va theo yéu t6 hinh thai cho kién trdc hinh théi
bac I1. Kién trdc hinh théi bac I dwoc ky hiéu bang chit sé La m4, con kién tric hinh thai bac IT dugc ky
hiéu bang chir s6 thuong.
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Hinh 2. Ban do kién tric hinh thai khu vic nghién ciu

3. Két qua nghién ciru
3.1. Kién trac hinh thai thém luc dia

Kién trac hinh thai nim & géc Tay Bac khu vyc nghién ciu (Hinh 2), chiém dién tich khoang hon
9000km?2. B¢ sau day bién ¢ day t6i 500m, dap (g vai tiéu chi quéc té vé do sau day bién cua thém luc
dia. V& ngudn gdc thém luc dia duoc hinh thanh tir luc dia, do qua trinh sut lGn cua luc dia. Qué trinh sut
IGn nay lién quan dén giai doan tach gian Bién Dong trong Kainozoi. V& mit dia hinh, kién trdc hinh thai
thém luc dia thé hién 1a mot dong bang lugn séng véi phuong phap trién chii yéu theo phuong Bac-Nam.
Tinh luon sdng & day duoc thé hién bang nhimng triing sau khép kin ¢ d6 sdu -100m. Kién trdc hinh théi
bac I nay duoc chia thanh hai kién tric hinh thai bac II:

- I.1. Kién trtc hinh thai ddng bang thém luc dia bang phing

- 1.2. Kién truc hinh thai déng biang thém luc dia phan di

a. Kién triic hinh thdi dong bang thém luc dia bang phdng (1. 1) nam & géc Tay Bic ving nghién ciu. O
déay phuong dia hinh phét trién theo phuong Bac Nam duoc thé hién bing duong dang sau - -150m kéo dai
theo phuong nay. Puong ding sau -150m udn lwon va cé xu thé chay theo phuong kinh do vé phia nam
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cua thém, duong dang sau nay léch vé phia dong. Céc triing sau -100m trén kién trdc hinh théi nay ¢ hinh
tron nam theo phuwong Béc-Nam gitra cac dudng dang sau -110m va -130m.

b. Kién triic hinh thdi dong bang them luc dia phan d; (1.2) phan bé ¢ khu vie quanh kinh d¢ 109° -110°
dong dugc déc trung boi cdc duong déng SAu tir -200m dén -500m. Pia hlnh ¢ day ciing chay theo phuong
Bac Nam. Tir ddng bang thém luc dia bang phang (I.1) dia hinh chuyen xudng ddng bang thém luc dia phan
di (1.2) bang mot mép sudn déc & phia bac va thoai mo rong vé phia nam, tdy nam. Tinh phan di cua dong
bang dugc thé hién bang cac duong dang sau tir -200m dén -500m c6 chd chay theo phuong Bic-Nam (&
phia tay), song phan 16n la ngoan ngheo, phuc tap. Puong dang sau -500m chay trén mot khoang dién tich
I6n & trung tam dong bang 1a cho trung tim dong bang tro nén bang phang hon. O phia tay dia hinh mang
tinh phan bac.

3.2. Kién triic hinh thdi swon Kién tao

Kién trac hinh thai swon kién tao hoan toan tring voi suon luc dia phia Dong Viét Nam. Tir ¢ong bang
thém luc dia, dia hinh chuyén xudng suon Kién tao bang mot mép phéan bac dot ngot tir dia hinh bang phang
xudng suon doc. Kién tric hinh thai nam tir d6 sau -500m dén -1300m, chiéu rong khoang 6-30km, d6 déc
dia hinh dat 8°. Bia hinh bi phan cét phirc tap thé hién boi nhitng rinh mai mon duoc bét dau tir mép suon
trén xuéng chan suon. Nhiing rdnh mai mon nay 1am cho qua trinh x6i 16 ngam xay ra manh.

Cin ctr vao hinh thai dia hinh, kién trac hinh thai swon kién tao chia thanh 2 don vi cap II:

- 11.1: Kién trtic hinh thai suon kién tao chay theo phuong Pong Bic-Tay Nam

- 11.2: Kién trtic hinh thai suon kién tao chay theo phuong Bac-Nam.

a. Kién triic hinh thdi swon kién tao chay theo phiong Péng Bdc-Tay Nam (11.1) nam ¢ phia bac khu
vuc nghién ctu, bat dau tir vi do 11°00° bac, kinh d6 110°10°- 110°20° dong chay theo phuong Pong Bac-
Tay Nam dén vi d6 9°20° béc, kinh d6 109°10°-109°30” dong. Cac dudng ding sau ¢ day tir -500m dén -
1300m chay song song va xit lai véi nhau. Mot s6 noi duong dang sau bi udn cong, tao thanh nhiing khe,
ranh. Dia hinh & suon kién tao nay bi thu hep & vi d6 10°40° bic, noi chiéu ngang cuaa né chi dat 6km, cac
duodng dang sau rt gan nhau lam cho dia hinh & khu vyuc nay phuc tap va déc nhat.

b. Kién trac hinh thdi swon kién tao chay theo phwong Bac-Nam (11.2) nam & géc Tay Nam khu vyc
nghién ctru, cac dudng ding su tir -500m dén -1300m chay tir tiy sang dong trén khoang 2500km2. Kién
trac hinh thai suon kién tao theo phwong Dong Bac-Tay Nam dén vi d6 9°50° bic dwoc chuyén sang huéng
Bac Nam tao nén kién triic hinh thai nay. Tai déy, trén do sau 1000-1300m néi Ién nhiing bé mat dinh tron
bang phang ctia 6 sau -500m. Céc bé mit dinh nay ciing chay theo phwong Béc Nam (hinh 2). Cac dudng
dang sau udn lugn, tao nén nhiing ranh mai mon. Céc ranh mai mon & day mé rong hon & phla bic. Su thay
ddi hudng cua cac kién trac hinh thai suon kién tao lién quan toi qua trinh tach gidn Bién Pong hudéng
DPong Bic-Tay Nam c6 I& bi anh huong boi qué trinh tach gidn Bién Dong, anh huong d6 yéu di, phuong
ctia suon Kién tao lai chay theo bic nam gan véi dut gay suon dong thém luc dia Bién Pong.

3.3. Kién triic hinh thdi ddy bién sau

Kién truc hinh thai ddy bién sdu nim & phia dong, chiém hau hét (gan % dién tich) vung nghién ctu.
Kién trc hinh thai suon kién tao chuyén tiép xudng kién trac hinh thai day bién sau bang mét ranh gidi tir
d6 dbc 16n (>20°) chuyén sang ving day bién twong d6i bang phiang. Kién tric hinh thai day bién sau c6
céu trac dia chét va dia hinh phuc tap, bi chi phdi manh mg cua doi tach gian Bién Dong. Trong khu vuc
nay, dei tach gian nam & khu vyc trung tam, chay theo phuong Dong Bic-Tay Nam c6 d6 sau l6n dén -
3000m. Pay 1a dau mat cudi ciing cia doi tach gidn Bién Dong. Chiéu rong cua dsi nay rong >70km. Xung
quanh d¢i tach gidn nay 1a hai ddy ndi ngam & hai canh: canh Pong Bac va Tay Nam. Cac day ndi ngam
nay ciing c¢6 phuong chung 1a Déng Bic-Tay Nam, tring véi phuong tach gidn. Ria tay ciia kién trac hinh
thai bién sau la nhing dia hinh dong bang tiép giap vai kién tric hinh thai suwon kién tao.

Cin cr vao ddc diém cau tric va hinh thai, kién trac hinh thai day bién sau duoc chia ra cac kién tric
hinh théi bac II cao hon nhu sau (tir Tay sang Dong):

- 111.1: Kién triic hinh thai dong phan bac

- 111.2: Kién tric hinh thai ddng bang tich tu

- 111.3: Kién tric hinh théi nGi ngam phia Tay Bic dai tach gian.

- 111.4: Kién trac hinh thai triing sdu dai dwong

- 111.5. Kién trtc hinh thai nang (ndi sot) trén dai tach gian

- 111.6: Kién triic hinh théi ndi ngam phia Pong Nam déi tach gian

a. Kién triic hinh thai dong bang phan bdc (111.1) phan bé ¢ phia nam to ban d6 c6 do sau tir -1000m
dén -2000m, -2500m. D¢ sau l6n dan tir tiy sang dong trén mot khoang chiéu rong gan 200km. Phia tay
dong bang giap véi kién tric hinh thai suon Kién trdc bang mot duong ranh gisi gap khic tir doc dén thoai
trén d6 sdu gan dong nhat khoang -1300m. Phia bic dong bang tiép giap voi kién trac hinh thai ndi ngam
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canh Tay Bac bang mot duong diém bao quanh tir d6 sau -1400m dén -2500m. Ranh gi6i phia dong chuyén
tiép dan xudng triing sau Bién Dong ¢ do sau -2500m va chuyen xudng ndi ngam Péng Nam. Tinh phan
bac cua dia hinh duoc thé hién rat rd bang cac duong diang sdu hau nhu chay song song véi nhau va cach
déu nhau. Khoang cach gitra cac dudng dang sau trung binh khoang 8km. Bia hinh nhin chung la déc déu,
tuy vay phia tdy déng bang, d6 déc I6n hon, phia dong thi thoai hon. Trén bé mat dong bang, déi noi gap
nhiing triing siu & d¢ sau khac nhau. Dién hinh 14 hai triing sdu ¢ phia dong trén -2000m va -2500m chay
theo phuong Tay Béc-Dong Nam. Phia tay ton tai nhitng triing sau véi kich thudc nho.

b. Kién triic hinh thadi dong bang tich tu (111.2) nam & vi tri trung tm caa ving nghién ciu, phia tay giap
v6i kién triic hinh thai suon Kién tao phia dong giap vai kién trac hinh thai nii ngam phia Pong Béc d6i
tach gian. Déng béng ¢ do sau -1300m & phia suon luc dia dén do sau -2000m & phia ndi ngam. Chiéu
rong nhét cua dong bang dat 60km. Cac duong dang sau c6 phuong Dong Bic- -Tay Nam. Trén day dong
bang ton tai 2 dong bang nho dugc thé hién bang nhimg duong dang sau doang. Pong bang nho ¢ phia Tay,
¢6 d sau 1300m dén 1500m 1a dong bang thoai, do doc 10°, chay theo phwong Pong Béc-Tay Nam. Bong
bang nho & phia Dong c6 day mé rong, do sau tir 1500m dén 2000m. Ranh gidi giita hai dong bang nay la
mot suon thoai nam & do dau 1500-1600m.

¢. Kién trac hinh thai nti ngam Tay Bdc d@oi tach gidn (111.3), kién tric bac 11 nay nam & trung tam viing
nghién ctru c6 phuong Pong Béc-Tay Nam vai do sau -1000m dén -2000m. Dia hinh & déy bi chia cit
manh thé hién bang nhitng duong dang sau sat nhau trén mot khoang khong gian rong I6n. Chiéu rong cua
kién trac kién tao nay tir 30km & phia Nam va mé rong dan vé phia Bac dén 80km. Trén kién trdc hinh thai
nay xuat hién mot bé mit bing phang nam ngang & do sau -500m. Do 1a bé mat bang phang nam ngang ¢
phia T4y chay theo phuong Bic-Nam va bé mat bang phang nam ngang & trung tam ciing chay theo phuong
Bac-Nam (hinh 2). Mot Gaiot nam & do sau -1000m sét véi dong bang phia bac ciing dwoc phét hién. Gaiot
nay chay theo phuong Pong Bac-Tay Nam. Pay c6 thé la nhitng Gaiot dién hinh ¢ day bién Viét Nam, mot
dau hiéu dia mao quan trong dé tim kiém vo Fe-Mn. Bén canh cac Gaiot, trén dong bang ciing ton tai nhiing
triing sdu nam & do sdu -2000m & phia Bic. Mot s6 noi hinh hai cta duong dang sau tao thanh nhiing ranh
mai mon-xoi 1¢, tham chi thanh tao nhitng dong séng ngam. Pién hinh 1a dong séng ngam phia Béc.

d. Kién triic hinh thdi triing sdu dai dirong (111.4) nam & phia Pong khu vuc nghién ctru, c¢6 d6 sau tir -
2500m dén -4000m, sau dan tir TAy Nam lén Dong Bac. Kién triic ¢ phuong Tay Bic-Dong Nam, tring
v6i phuong tach gidn cua Bién Pong. Day 1a dau mat cudi cling cua déi tach gian. Chiéu rong cua kién tric
hinh thai kha 16n, dat 90km. Do dbc cua déi tach gian khong 16n, khoang 3°, cac duong dang sdu nim xa
nhau. Trén bé mat day bién xuat hién nhiing triing nho, c6 kich thugc khdng Ién khoang vai chyc km?.

e. Kién triic hinh thdi nang (nii sot) trén déi tach gidn (111.5) nam ¢ giita d6i tach gian, cé dién tich
khoang 636km2. Day 1a nti ngam sot, trén nén do sau day bién -3000m, mot dinh ndi cao -1000m noi lén
v6i bé mit dinh khé bang phang, chay theo phwong céu triac chung Péng Bac-Tay Nam. Dinh ndi ngam c6
suon dbc 15°, @6 doc xung quanh nui twong dbi déu nhau. Chiéu dai cua ndi khoang 35km, chiéu rong
khoang 21km. Pay ciing 1a mot Gaiot nam sau nhat khu vyc nghién ciu.

f. Kién trGc hinh thai nGi ngam Péng Nam triing sdu tach gian (111.6) phan bé & Bong Nam khu vuc
nghién ctiu 12 mot day ndi ngam tng véi kién tric hinh thai ndi ngam Dong Nam triing siu tach gian. Do
sau & day dao dong tir -500m dén -3500m. Pia hinh ni phic tap, bi chia cit manh. Phuong phat trién cua
nui ciing theo phuong Dong Béc-Tay Nam. Ranh gigi véi kién trac hinh thai triing sau 1a mot duong diém
trén dudng dang sau tir -1900m.

4. Két luan

Tir nhitng két qua phan chia cc don vi kién trac hinh thai ddy bién khu vuc Tay Nam Triing sdu Bién
Pong, co6 thé rat ra mot s6 két luan nhu sau:

- Khu vuc nghién ciru thé hién rd 3 don vi kién trdc hinh thai 16n (kién trac hinh théi bac 1) cua vo Tréi
dat 12 kién trdc hinh théi thém lyc dia, suon luc dia va day bién.

- Kién trac hinh thai thém luc dia gdm hai don vi cap Il 1a: kién trac hinh thai ddng bang thém luc dia
bang phang va kién trac hinh thai dong bang thém luc dia phan di.

- Kién truc hinh thai suon kién tao c6 hai don vi cdp 11 1a; Kién trac hinh thai swon kién tao chay theo
phuwong Dong Béc-Tay Nam va kién tric hinh thai suon kién tao chay theo phuong Bic-Nam.

- Kién trac hinh thai day bién sdu gdbm 6 don vi bac Il 12: Kién tric hinh thai dong bang thoai, kién tric
hinh thai dong phan bac, kién tric hinh thai nii ngam phia dong bac déi tach gian, kién trdc hinh thai bién
sau lién quan dén doi tach gidn, kién trac hinh thai nang (nui sot) trén doi tach gidn, va kién tric hinh théi
ndi ngam phia Tay Nam déi tach gian.

- Céc kiéu kién truc hinh thai di phan anh day du cau trac dia chét caa khu vyc, thé hién méi quan hé
giita cau trac dia chét vai dia hinh khu vuc.
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ABSTRACT

The structural-morphological units in the East Sea southwestern
region

Ngo Thi Kim Chi'", Dang Van Bat?, Phan Van Binh?, Nguyen Huu Hiep?,
Bui Vinh Hau!, Bui Thi Thu Hien?®
! Hanoi university of Mining and Geology, Dong Ngac, Tu Liem, Ha Noi
2 Vietnam Union of Geological Sciences

Studying the structural-morphological units of the East Sea southwestern, as per Meseriakov [u.A (1965)
method, the authors divided the structural-morphological units as follows: The area shows clearly 3 major
structural-morphological units of the Earth's crust, which are the structure of continental shelf, continental
slope and deep seabed; The structure-morphology of the continental shelf consists of two units of level 11,
namely: flat continental shelf plain morphology and continental shelf uneven morphological structure; The
structure-morphology of the continental slope having two units of level I, namely: structure-morphology
continental slope tectonic running in the northeast-southwest direction and another structure-morphology
continental slope tectonic running in the north-south direction. The structure-morphology of deep seabed
consisting of 6 units of level Il, namely: flat plain, stepped plain, submerged mountain in the northeast of
the rift zone, deep sea of the rift zone, the remainded mountain on the rift zone, and the submerged mountain
in the southwest of the rift zone.

Keywords: East Sea; structure-morphology.
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Héa thach Triing 16 trong tram tich Holocen viing bien néng
tr Phu Loc (Thura Thién-Hug) deén Hoi An (Quang Nam) (0-60 mét)

Ng6 Thi Kim Chi'*, Hoang Vin Long?, Nguyén Minh Quyén!, Nguyén Hiu Hiép®, Bui Vinh Hau?,
Phan Vian Binh?, Bui Thi Thu Hién® , Pham Thi Thanh Hiént, Hoang Thi Thoa!
! Trirong Pai hoc Mo - Pja chadt
2Vién Dau khi Vit Nam

TOM TAT

Trung 15 (Foraminifera) 1 dbi twgng nghién ctru trong dia chat hoc dé giai quyét cac van dé vé moi truong
thanh tao tram tich, dia tang va cé dia ly. Tuy nhién hién nay, tai liéu nghién cau vé nhém sinh vat héa
thach nay trong tram tich bién & Viét Nam noi chung ciing nhu trong khu vuc bién nghién ctiu néi riéng
con rat khiém tén. Bai bao trinh bay két qua nghién ctu cac hoa thach Tring 15 trong tram tich Holocen
ving bién néng tir Pha Loc (Thira Thién-Hué) dén Hoi An (Quang Nam) (0-60m nudc). Trén co s két qua
phan tich 59 mau da xac dinh duoc 93 loai, 28 ho, 48 gidng thuoc 5 phu bo Trung 16 theo hé thdng phan
loai cia Loeblich A.R va Tappan H., cu thé gom céc phu b sau: Miliolina Delage et Hérouard, 1896 gom
06 ho, 18 gidng va 40 loai; Rotaliina Delage et Hérouard, 1896 gom 12 ho, 15 gidng va 29 loai; Textulariina
Delage et Hérouard, 1896 gdm 03 ho, 05 gidng va 07 loai; Lagenina Delage et Hérouard, 1896 gom 03 ho,
04 gidéng va 07 loai; Globigerinina Delage et Hérouard, 1896 gom 04 ho, 06 gidng va 10 loai. Phan Ién
trong s chung déu thudc nhém sinh thai bién néng gan b, co dac diém giai phau chiu duoc ché do thay
dong lyc trong ddi cao, thich nghi duoc véi su thay dbi vé dd man, nhiét do.

Tur khéa: Trung 15; bién nong; Thira Thién-Hué.

1. Gigi thiéu chung

Bo Trung 16 (Foraminifer Eichwald, 1830) thudc I6p Rhizopoda Siebold, 1848, phu nganh Sarcodina
Schmarda, 1871, nganh Protozoa Siebold, 1848 (Loeblich va Tappan, 1988) 1a d6i trong nghién ciru trong
dia chat hoc dé giai quyét cac van dé vé méi truong thanh tao tram tich, dia tAng va c6 dia ly. Tuy nhién
hién nay, tai liéu nghién ciu vé nhom sinh vat hoa thach nay trong tram tich bién & Viét Nam ndi chung
cling nhu trong khu vuc bién nghién cau néi riéng con rat khiém tdn. Cong trinh khoa hoc mang tinh khéi
quat vé Trung 16 & nudce ta 1a “Hoa thach Trung 16 Kainozoi thém luc dia va cac ving l1an can ¢ Viét Nam”
cuia c&c nha nghién ctru Nguyén Ngoc, Nguyén Hiru Cir, B4 Bat, 2006 (Nguyén Ngoc va nnk, 2006). Trong
d6, 241 loai, thudc 90 gidng, 49 ho va 6 phu bo cua b Foraminifera dd duoc xac dinh va md ta chi tiét.

Trong nhiing ndm gén day, cong téc diéu tra co ban vé dia chat cac viing bién nong ven bo va gan bo
dugc day manh trong d6 c6 vung bién tir Phi Loc (Thura Thién-Hue) dén Hoi An (Quang Nam) (0-60m
nuoc). Trong cac du an nay, mot trong cac phuong phép co sinh dia tang da duoc ap dung la phan tich
Trung 16 dé khoi phuc hoan canh cé dia ly, c6 méi truong va co khi hau.

2. Co so tai liéu va phwong phap nghién ciu
2.1. Co sé tai ligu

Noi dung bai béo nay duoc xay dung trén co s& két qua phan tich 59 mau vi c6 sinh (Foraminifera)
trong tram tich vung bién ndng (0-60m nudc) tir Pha Loc (Thira Thién-Hué) dén Hoi An (Quang Nam)
(xem Hinh 1). Ving bién nghién ctru dugc gidi han boi toa do cia 4 diem ghi ¢ Bang 1. Toan bo mau do
Trung tdm Dia chat va Khoang san bién thu thap trong qua trinh thyuc hién dé an “Dicu tra dac diém dia
chat, dja dong luc, dia chat khoang san, dia chat moi truong va du bao tai bién dia chat ving bién Thira
Thién-Hué - Binh Binh (0-60 m nudc), ty 1& 1:100.000”.

* Tac gid lién h¢
Email: ngothikimchi@humg.edu.vn
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Hinh 1. So d6 phan bé trirong tram tich va vi #ri diém lay mau khu viec nghién ciu (Hoang Vin Long

va nnk)
Bdng 1. Gidi han toa dé vung nghién ciu
STT Vi dg Bic Kinh @ Pong | STT Vi dp Bic Kinh dj Dong
1 16°22°49.06” 107°52°43.20” 3 15°54°13.85” 108°37°02.06”
2 16°23°58.28” 108°16°05.61” 4 15°45°35.90” 108°26°26.05”

2.2. Phuwong phdp nghién ciu

Mau tram tich sau khi liy & bién vé duoc gia cong bang dung cu chuyén dung, rira mau dudi voi nudc
Vi bo cbe co ludi loc (duong kinh 63um). Mau sau khi rira sach, con lai cac vat liéu vun trong d6 c6 héa
thach dugc cho vao siy khd (véi nhiét d6 60°C, trong 24 gio). Sau khi sdy khd, mau duoc boc trong céc tai
gidy (c6 ghi sé hiéu mau), két thc qué trinh gia cong, chuyén sang phan tich mau.

Téc gia da sir dung kinh hién vi (2 mét) dé quan sét chi tiét cac cau tao hinh thai bén ngoai va bén trong
va cac dic diém dic trung cua hoa thach. Sau d6 ddi chiéu véi phan mé ta lan dau cua céc tac gia vé loai,
gidng, khi c6 su tring khép nhau thi c6 thé khiang dinh tén khoa hoc ciia hda thach. Sau khi xac dinh dugc
tén loai, tac gia sip xép maot cach cé hé thdng céc loai vao hé thdng phan loai Trung 15 theo Loeblich va
Tappan (1964). Bé chup lai hinh thai cua héa thach, cac tac gia st dung kinh SEM.

3. Mt sb nét vé dic diém tram tich tAng mit khu vuc nghién cieu

Vé dic diém tram tich ting mat vang nghién ciru dugc phan chia theo hé thdng phan loai cua Folk R.
gdm 7 loai: Cat (S), cat san (gS), cat bun (mS), cat bun Ian san (gmS), bun (M), san (G), bun sét (sM) (xem
Hinh 1). Trong d6 chiém phan Ién dién tich viing nghién ciru 1a cat phan bé doc ven bo tir 0 m dén trén
du6i 10 m nuéce. O dai tir 10-30 m nudc, cat xen k& vai cat bun, cat san, cat bun 13n san. O d6 sau hon 30
m tram tich chii yéu 1a bun cat va bun. Trong d6 bun chiém dién tich Ién hon. Nhin chung, trong viing bién
nghién ctu tram tich c6 didc diém 1a kich thudc hat giam dan tir bo ra khoi (tudn theo quy luat ty trong).

4. Két qua nghién ciéu
4.1. Péc diém thanh phan phan logi

Két qua phan tich 59 mau vi ¢6 sinh trong khu vuc nghién ciru da xac dinh dugc 93 loai thugc 48 gidng,
28 ho va 5 phu bo cua bo Tring 16 (theo phan loai ciia Loeblich va Tappan, 1964) (trong d6 ¢6 36 loai dugc
minh hoa trong cac ban anh 1, 2, 3, 4 va 5). Trong d6 phong pht hon ca vé thanh phan gidng loai thuoc phu
bo Miliolina, tiép theo 1a phu b Rotaliina (12 ho, 15 gidng va 30 loai), it hon nira 1a phu b Textulariina
(3 ho, 5 gidng va 7 loai) va phu bo Globigerinina (4 ho, 6 gidng va 10 loai), it nhat 1a Lagenina (3 ho, 4
gidng va 7 loai).
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a. Phu bg Miliolina Delage et Hérouard, 1896 gom 6 ho, 18 giong va 40 loai (ban anh 1)

1. Ho Spiroloculinidae Wiesner, 1920 gom 3 gidng, phong pht nhat 1a giéng Adelosina d’Orbigny, 1826
gém 6 loai: 1. Adelosina costata; 2. Ad. philippinensis; 3. Ad. pulchella; 4. Ad. semireticulata; 5. Ad.
pseudoreticulata; 6. Adelosina sp.; Giéng Spiroloculina  d’Orbigny, 1826 gom 4 loai:
1.Spiroloculina.communis; 2.Sp. penglaiensis; 3 Sp. lucida; 4. Spiroloculina sp.; Cribrolinoides Cushman
and Leroy, 1939 c6 2 loai: 1. Cribrolinoides sp.; 2.Cribrolinoides curta;

2. Ho Hauerinidae Schwager, 1870 gom 9 giéng, Quinqueloculina d’Orbigny, 1826 da dang nhét (07
loai): 1.Quinqueloculina akneriana ; 2.Q. poueana; 3.Q. cuvieriana ; 4.Q. dosonensis; 5.Q.elongata; 6.Q.
tonkinensis; 7.Quinqueloculina sp.; 03 giong cé 2 loai gép mat la giong Pyrgo Defrance, 1824 (1.Pyrgo
vespertilio; 2.Pyrgo sp.); Triloculina d’Orbigny, 1826 (1.Triloculina tricarinata; 2.Tri.trigonula);
Massilina Schlumberger, 1893 (1.Massilina secans; 2.Massilina sp.); 05 giong con lai moi giong gép mat
1 loai la: Schulumbergerina Munier-Chalmas, 1882 (c6 Schlumbergerina sp.); Flintina Cushman, 1921
(Flintina bradyana Cushman,1921); Siphonaperta Vella, 1957 (Siphonaperta agglutinans); Hauerina
d’Orbigny, 1839 (Hauerina sp.); Ammomassilina Cushman, 1933 (Ammomassilina sp.)

3. Ho Cornuspiridae Schultze, 1854 c¢6 duy nhat 01 giéng Cornuspira Schultze, 1854 trong d6 c6 01
loai Cornuspira involvens.

4. Ho Ophthalmidii-dae Wiesner, 1920 c6 01 giéng la Edentostomina Collins, 1958 véi 02 loai la:
1.Edentostomina cultrata; 2.Edentostomina sp.

5. Ho Peneroplidae Schultze, 1854 véi 03 giéng: Peneroplis de Montfort, 1808 c6 02 loai: 1.Peneroplis
sp.; 2.Peneroplis planatus; Coscinospira Ehrenberg, 1839 ¢6 01 loai la Coscinospira hemprichii; va giong
Dendritina d’Orbigny, 1826 gom 02 loai: 1. Dendritina cuvieri; 2.Dendritina sp.

6. Ho Ficherinidae Millett, 1898 c6 1 giéng Vertebralina d’Orbigny, 1826 vai 02 loai 1.Vertebralina
striata; 2.Vertebralina sp.

Ban anh 1

@

0,3 mm

0,3 mm @

Chu giai: (1)Adelosina costata; (2)Spiroloculina communis; (3)Quinqueloculina akneriana; (4)Triloculina
trigonula; (5)Vertebralina striata

b. Phu bg Rotaliina Delage et Hérouard, 1896 c6 12 ho, 15 giong va 29 loai (ban anh 2)

1. Ho Rotaliidae Ehreberg, 1839 dang dang nhat, c6 03 giéng: Ammonia Brunnich, 1772 gom 04 loai:
1.Ammonia annectens; 2.A. beccarri; 3.A. japonica; 4.Ammonia sp.; giong Pseodorotalia Reis and
Merling, 1958 c6 03 Ioai:‘ 1.Pseudorotalia indopacifica; 2.P. Schroeteriana;3.Pseudorotalia sp.;
Asterorotalia Hofker, 1950 gém 02 loai 1. Asterorotalia gaimardii ; 2. A. Multispinosa;

2. Ho Nummulitidae Blainville, 1827 c6 02 giéng Operculina d’Orbigny, 1826 véi 02 loai 1.0perculina
sp.; 2.0perculina ammonoides va Heterostegina d’Orbigny, 1826 c6 01 loai Heterostegina sp.

3. Ho Elphidiidae Galloway, 1933 c6 01 giéng Elphidium de Montfort, 1808 véi 05 loai 1.Elphidium
advenum; 2.E. crispum ; 3.E. hispidulum; 4.E. jenseni; 5.Elphidium sp.

4. Ho Cibicididae Cushman, 1927 véi 01 giéng Cibicides de Montfort, 1808 c6 02 loai 1.Cibicides
refungens; 2.Cibicides sp.

5. Ho Amphisteginidae Cushman, 1927 c6 01 gidng Amphistegina d’Orbigny, 1826 gom
1.Amphistegina lessoni; 2. A. madagascariensis

6. Ho Nonionidae Schultz, 1854 véi 01 giéng Nonion de Montfort, 1808 gom 02 loai 1.Nonion
japonicum ; 2.Nonion sp.

7. Ho Eponididae Hofker, 1951 c6 01 giéng Eponides de Montfort, 1808 vai 1.Eponides repandus;
2.Eponides sp.

8. Ho Bolivintidae Glaesner, 1937 vai 01 giéng Bolivina d’Orbigny, 1839 01 loai Bolivina sp.

29


http://www.marinespecies.org/aphia.php?p=taxdetails&id=721154
http://www.foraminifera.eu/querydb.php?family=Ophthalmidiidae&aktion=suche
http://www.marinespecies.org/foraminifera/aphia.php?p=taxdetails&id=111906

9. Ho Gavelinellidae Hofker, 1951 c6 01 giéng Hanzawaia Asano, 1944, véi loai Hanzawaia sp.

10. Ho Bagginidae Cushman, 1927 giéng Cancris de Montfort, 1808, loai Cancris sp.

11. Ho Rosalinidae Reiss, 1963 gidng Rosalina d’Orbigny, 1826, loai Rosalina sp.

12. Ho Calcarinidae Schawager, 1876, giéng Calcarina d’ Orbigny, 1826, loai Calcarina spengleri
Béan anh 2

0.3 mm

0,3 mm

®  ®

0.5 mm

®

Ch giai: (1D)Pseudorotalia indopacifica; (2)Operculina ammonoides; (3)Elphidium advenum; (4)Nonion
sp.; (5)Hanzawaia sp.

¢. Phy bg Textulariina Delage et Hérouard, 1896 c6 3 ho, 5 giong va 7 loai (ban anh 3)

1. Ho Textulariidae Ehrenberg, 1838 c6 02 giéng, mdi gidng c6 01 loai la: giéng Textularia Defrance,
1824 véi loai Textularia sp. (ban anh 3); gidng Bigeneria d’Orbigny, 1826 véi loai Bigenerina sp.

2. Ho Lituolidae Blainville, 1827 gém 02 giéng: Trochammina Parker et Jones, 1859 c6 02 loai
1.Trochammina japonica; 2.Trochammina sp. Va giéng Ammobaculites Cushman, 1910 véi 01 loai
Ammobaculites sp.

3. Ho Hormosinidae Haeckel, 1894 c6 01 giéng Reophax Montfort, 1808 véi 02 loai 1.Reophax
excentricus; 2.Reophax sp.

d. Phy bé Globigerinina Delage et Hérouard, 1896 gom 4 ho, 6 giong va 10 loai

1. Ho Globigerinidae Carpenter, Parker and Jones, 1862 c6 3 gidng. Pa dang nhit l1a giéng
Globigerinoides Cushman, 1827 v¢i 3 loai: 1. Globigerinoides ruber; 2.G. trilobus (ban anh 3); 3.G.
sacculifer. 02 giong cc‘)p lai moi giong gop 01 loai: giong Globigerina d’Orbigny, 1826 (loai Globigerina
calida) (ban anh 3); giong Globigerinella Cushman, 1827 (loai Globigerinella Cushman, 1827)

2. Ho Hastigerinidae Bolli, Loeblich et Tappan, 1957 ¢6 01 giéng la Hastigerina Thomson, 1876 gom
01 loai Hastigerina pelagica.

3. Ho Globorotaliidae Cushman, 1927 g6p 01 giong Globorotalia Cushman, 1927 véi 02 loai l1a
1.Globorotalia menardyi; 2.Globorotalia sp.

4. Ho Catapsydracidae Bolli, Loeblich and Tappan, 1957 c6 01 gidng véi 02 loai 1.Globoquadrina sp.;
2. Globoquadrina siphonifera

Ban anh 3

0,1 mm

@ u‘ 0,1
@ ) 1mm

Chu giai: (DTextularia sp.; (2) Globigerinoides trilobus; (3)Globigerina calida; (4)Guttulina pacifica;
(5)Lagenonodosaria scalaris

e. Phu bg Lagenina Delage et Hérouard, 1896 c6 3 ho, 4 giong va 7 loai
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1. Ho Vaginulidae Reuss, 1850 da dang nhat vai 2 gidng Ia Lagenonodosaria Silvestri, 1900 ¢6 02
loai 1.Lagenonodosaria scalaris (ban anh 3); 2.Lagenonodosaria sp.; giong Lenticulina Lamarck, 1804
6 duy nhat 01 loai Lenticulina sp.

2. Ho Polymorphinidae d’Orbigny, 1839 c6 01 gidng la Guttulina d’Orbigny, 1839 véi 03 loai
1.Guttulina sp.; 2.G. striata; 3.G. pacifica (ban anh 3).

3. Ho Glandulinidae Reuss, 1860 c6 01 gidng Glandulina d’Orbigny, 1839 va 01 loai Glandulina
laevigata

4.2. Béc diém sinh thai

Két qua phan tich cho thay dc diém Triing I3 trong viing nghién ciru phan lon la céc giéng, loai séng
day (benthonic forammlfera) Chung khong chi da dang vé thanh phan phan loai (glong loai), ma con
phong phi vé sé lugng ca thé. Trong cac mau phan tich cac mau cat, mirc do bao ton ciing nhu so luong
héa thach it, ca&c mau hat min hon ¢6 mirc d¢ bao ton tét hon va phong phti hon vé thanh phan gidng loai.
Cang ra xa bo, & do sdu > 30 m gap mot sé dang song trdi ndi (planktonic foraminifera) thugc phu bo
Globigerinina c6 mirc d6 bao ton va sé lugng cé thé nhiéu hon.

Céc gidng, loai day duoc thdng ké trong ving nghién ctru phan 16n thude nhém sinh thai rong mudi nhu
Ammonia beccarri, Elphidium hispidulum, Spiroloculina communis, Trochammina japonica, Nonion
japonicum. Nhitng dang nay c6 kha nang thich nghi véi diéu kién méi truong séng co d6 min giao dong
Vv6i bién do 1on, dic trung cho maéi truong ctra sdng ven bién. Bén canh d6 mot s6 loai co dic diém hinh
thai det dé chao liéng (hinh dia, hinh cau det), v6 rén chéc, c6 kha ning thich nghi véi méi truong c6 dong
luc manh nhu Operculina sp., Ammonia annectens, Ammonia japonica, Cornuspira involvens,
Spiroloculina penglaiensis, Amphistegina madagascariensis va mot sé loai cua gidng Elphidium.

5. Két luan

Trén co s& két qua phan tich thanh phan cac gidng loai Foraminifera ¢ viing bién néng ven bo tir Phu
Loc (thira Thién-Hué) dén Hoi An (Quang Nam), ching toi rat ra mot s6 két luan nhu sau:

- Trong tram tich ving nghien ctru, c4c tac gia di xac dinh duoc 93 loai thudc 48 gidng, 28 ho va 5 phu
bo cua bo Trang 16 theo hé thong phan loai cua Loeblich va ‘Tappan (1964).

- Phan I6n trong s6 chung déu thuoc nhém sinh théi bién nong gan b, ven b, noi ¢6 ndng do mudi
trong nudc khdng 6n dinh va cé ché do thuy dong luc twong déi cao.

- Ba loai Foraminifera c6 tinh chét dinh tudi Holocen trong ving nghién ciu 1a: Flintina bradyana,
Globigerina calida, Siphonaperta agglutinans.

Loi cam on
Bai bao duoc hoarj thanh véi sy ho tro ciia Trung tdm Dia chat va Khoang san Bién, dé tai cap nha nudc
KC.09.30/16-20 va dé tai co so 20T-29. C4c tac gia xin chan thanh cam on sy giap d& quy bau do!

Tai ligu tham khao

Hoang Vin Long va nnk. Bao cdo chuyén dé Lap ban d6 tram tich tang mat ving bién cira Tu Hién
(Thira Thién-Hué)-Binh Son (Quang Ngéi tir 0-60m nudc, ty 1é 1:100000)

Loeblich A.RJr., Tappan H., 1964. Treatise in invertebrate paleontology. Ptc. Portista New-York
Geol.Soc.Amer.Univ.Kansas.Press

Loeblich A.R.Jr., Tappan H., 1988. Foraminiferal genera and their classification. Department of Earth
and Space sciences and Center for the study of Evolution and the origin of Life University of California,
Los Angeles, 2114 pages.

Nguy&n Ngoc, Nguyén Hitu Cir, B3 Bat, 2006. Héa thach Trung 16 Kainozoi thém luc dja va cac ving
lan can ¢ Viét Nam. Vién Han lam Khoa hoc va Cong nghé Viét Nam, Ha Ngi, 392 trang.
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ABSTRACT

Foraminifera fauna in the Holocene marine sediments at the shallow
sea from Phu Loc (Thua Thien- Hue) to Hoi An (Quang Nam)
(0-60 m of water depth)

Ngo Thi Kim Chi'", Hoang Van Long?, Nguyen Minh Quyen?, Phan Vin Binh?, Bui Vinh Hau?, Pham
Thi Thanh Hien?, Hoang Thi Thoa'
! Hanoi university of Mining and Geology
2Vietnam Petroleum Institute, Vietnam

Foraminifera is the subject of geological studies to solve the environmental problems of sedimentary,
stratigraphic and paleo-geography. However, at present, the research documents on the Foraminifera in the
marine sediments in Vietnam in general as well as in the marine research area in particular are still very
modest. This paper presents research results of Foraminifera fauna in Holocene marine sediments from Phu
Loc (Thua Thien- Hue) to Hoi An (Quang Nam) (0-60 m of water depth). 93 species, belonging to 48
genras, 28 families and 5 suborders Foraminifera have been identified based on the analysis of 59 available
samples. Miliolina Delage and Hérouard, 1896 has 06 families, 18 genras and 40 species; Rotaliina Delage
and Hérouard, 1896 has 12 families, 15 genras and 29 species; Textulariina Delage and Hérouard, 1896 has
03 ho, 05 genras and 07 species; Lagenina Delage and Hérouard, 1896 has 03 ho, 04 genras and 07 species;
Globigerinina Delage and Hérouard, 1896 has 04 ho, 06 genras and 10 species.

All of them belong to ecological group of shallow nearshore, coastal marine, where the salt
concentration in the water is not stable and hydrodynamic regime of relatively high.

Keywords: Foraminifera; shallow sea; Thua Thien-Hue.
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E R"S@‘f 3 HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
s e« VA TAINGUYEN VOI PHAT TRIEN BEN VIPNG (ERSD 2020)
SUSTAINABLE DEVELOPMENT

M6 hinh héa dich chuyén & nhiém nudc tai cac khu cong nghiép
tinh Ninh Binh

Tran Van Duct”, Lé Tién Diing?, Tran Vii Long?, Nguyén Hitu Trong!
Nguyén Manh Hung?, Pham Thi Kim Giang®
! Trung tam Trién khai Cong nghé Khoang chat, Trirong Pai hoc Mé - Pja chat
2 Ban quan ly cac khu cong nghiép Ninh Binh
3 Truong Pai hoc Gido duc, Pai hoc Quéc gia Ha Ngi

TOM TAT

Céc khu cong nghiép vai nhidu nganh nghé déng vai trd quan trong trong viéc phét trién kinh té tinh Ninh
Binh. O nhiém mai trudng nudc mat va nude ngam tai cac khu cong nghiép dang 1a van dé bao dong. Tai
nhiéu noi, chat luong nudc dang bi suy giam nhanh chéng vuot qua kha ning tu lam sach cua ty nhién. Mo
hinh MIKE 11 (cho nuéc mat) va Modflow (cho nuéc ngam) di duoc tng dung d&é mé hinh héa qua trinh
van dong cua cac chat 6 nhidm trong mdi trudng nude. Két qua cho phép danh gia, du bao sy dich chuyén
6 nhiém trong moi trudng nudc, 1am cin ctr dé xuét cac giai phap xur 1y, bio vé méi truong tai cac khu cong
nghi¢p tinh Ninh Binh.

Tir khoa: O nhiém nudc; md hinh hoa; khu cong nghiép Ninh Binh.

1. Pit vén dé

Trong m6i trudng tu nhién, nuéc mét va nude dudi dat ludn van dong theo nhitng quy luét phuc tap.
Qua trinh van dong, kéo theo su dich chuyén cac yeu to va tac nhan gay 6 nhiem. Md hinh héa dich chuyen
cac chat gay 0 nhiém trong mdi truong nudc, la mot trong cac giai phap cong nghé co tinh hién thuc, dugc
g dung rong rdi trén the gisi va trong nude. Cac mé hinh dugc xay dung trong cac khu vuc cu the, tro
thanh mot phuong tién dé xac dinh huéng va dien bien cac qua trinh di chuyén cua cac chat gay 6 nhiem,
xay dung cac giai phap giam thiéu c6 hiéu qua va bén ving.

2. So lwoc vé dic diém dia chit, dia chit thity vin cac khu cong nghiép
2.1. H¢é thong sbng ngoi

Toan tinh Ninh Binh c¢6 811,2 km chiéu dai song sudi va 2367,5 km kénh muong, mat d¢ trong khoéng
0,6 - 0,9 km/km2. Nhiing con séng chinh chdy qua tinh la song Day, song Boi, song Hoang Long, song
Dang, song Vac, song Van. Song Hoang Long va song Day la duong giao thong thuy quan trong, nbi lién
cac ving trong tinh va mé rong giao thong véi cac tinh xung quanh, dic biét voi dong bang song Hong.
2.2. Diic diém dia chit, dia chét thity van tai cdc khu cong nghiép

Bdng 1. Pdc diém dia chdt, dia chat thuy van cdc khu cong nghiép

Khu 1) 6p dia B0 sau (m) .
i n%%’;gp chat | T | Bén | Day Mo ta
Lép 1 0 5 5 Sét va sét pha, thim nudc yéu.
Lép 2 5 24 19 | Sét mau xam vang, trang thai déo mém
L | Gidn Lép3 | 24 | 38 14 | Sét mau xam tring
Khau Lép 4 38 | 4 6 Sét mau xdm xanh
Lop5 | 44 | 46 2 Cét hat thd 13n dim san thach anh
Lop 6 46 55 9 Nén da voi cting chéc, it nat né, rat nghéo nudc.
5 Khanh | Lép1l 0 2 2 Cét va cét pha, tham nudc tét.

Phu Léop 2 2 28 26 A sét, sét pha

* Tac gid lién h¢
Email: ductnmtvn@gmail.com
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Lép3 | 28 | 31 3 | Cét hat nho, mau den, 14 ting chita nudc.
Lépd | 31 | 60 29 | Sétva sét pha mau tim
Lép 5 60 70 10 Sét mau xdm xam xanh.
Lép6 | 70 | 75 5 Sét pha mau vang dén néu do.
Lép7 | 75 | 100 | 25 | Cathatthd lan din san thach anh, chita nudc tét.
Tam Lép 1 0 | 22 22 | Lateritsit, sét va sét pha mau ndu do, ndu vang.
3 Piép Lép 2 22 45 23 Thanh phan gom d4 voi cing chac, nat né kém.
j Lép 3 45 50 5 D4 voi nit né va karst hoa.

2.3. Hign trang 6 nhiém moi truong nwéc

Khu cong nghiép Gian Khdau. Ngudn nudc dudi dat da bi 6 nhidm cac kim loai ning, trong d6 c6 asen,
cadimi, chi, mangan. Nong do asen dao dong trong khoang 1,468 mg/I dén 1,462 mg/l; ndng d6 cadimi dao
dong trong khoang 0,021 mg/1 &én 0,024 mg/I; ndng d6 chi dao dong tir mc 0,07 mg/I dén 0,05 mg/I; ndng
d6 mangan dao dong trong khoang 8,50 mg/I dén 8,55 mg/l. Ngudn nuéc mat bi 6 nhiém amoni, ham luong
dao dong tir 0,319 mg/I dén 0,8 mg/l.

Khu céng nghiép Khanh Phu. Tang chira nude thir nht bi 6 nhidm asen. Ham lugng asen dao dong trong
khoang tir 0,487 mg/l dén 0,283 mg/I;. Mot s6 chi tiéu khac gom cadimi, chi, clorua, mangan, amoni ciing
vuot ngudng cho phép. Ngudn nudc mit bi & nhidm amoni, ham lwong dao dong trong khoang 0,319 mg/I
dén 0,5 mgll.

Khu cong nghiép Tam Diép. Nguon nude dudi dat va nudc mat chua ¢ dau hiéu bi 6 nhidm.

Nuwéc mat trong céc ho chira. Nude trong cac hd 1on: Dam Chuong, Pong Quang, Thuong Sung, Yén
Thang, HO 1, H6 2, Ho 3, Hb 4, chwa c6 dau hiéu bi 6 nhiém.

3. Thiét lap va xay dung mé hinh nwéc mit

Xay dung md hinh va dLr bao su dich chuyén 6 nhidm trong méi truong nu¢c mat trong twong lai, trong bai

béo trinh ing dung phan mem véi model code MIKEL1(DHI, 2017). Céc s6 liu dau vao bao gém: binh dd

mang luGi song, cac mat cit dia hinh dong sbng, cac sb liéu muc nudce tai cac tram (Tran Van Buc va nnk, 2020)
(Hinh 1, 2).

p . . .
Tram Hung Thi Tram Bén De ) Tram Giin khau
16 . 6 #
5 .—M 0 i a7 1/1/2018
1/1/2007 1/1/2018 1/1/2017 1/1/2018 ~
Tram Nam Dinh Tram Ba Thad Tram Pha Ly
4 I l 10 &
'__:1_-'2:1'_?- 1/2/2018 {;'1_-"2017 1/1/2018 /112007 1/1f2018
Tram Ninh Binh Tram Nhu Tan
4 2
2 MM ' »M
0 0
Y1207 L/ij2ms 1/1/2017 1/1/2018

Hinh 1. 86 liéu muc nuoc cac tram do

Tram Ba Tha Tram Phu Ly ' Tram Nihh Binh
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Tram Nhu Tan Tram Hung Thi Tram Bén Bé

b 1 \

Tram Nam Dinh
Hinh 2. Mt cdt dia hinh day song tai cdac tram do

Muc nudc tai cac tram thity van Bén D&, Gian Khau, Phu Ly, Ninh Binh dwoc hiéu chinh theo ngay tir
1/1/2017 dén 31/12/2017 va dugc kiém dinh tir 1/1/2018 dén 31/12/2018. Khoang gia tri gidi han cua chi
tiéu Nash dao dong tir -co dén 1. V& co ban, gia tri cia Nash cang tién t6i 1, két qua mo phong cang chinh
xé4c va 16n hon 0.5 13 d3 c¢6 thé duoc chap nhan. Két qua md phong muc nude duoc hiéu chinh tai cac song duoc
nhu sau (Tran Van Bac vannk 2020 ) (Hinh 3).

Bdang 2. Thang phan logi chi tiéu Nash va R2

TT | Capdd Nash, R? TT Cap do Nash, R?
1 Rat tot 0.75 < Nash,R? < 1 3 Chép nhan dugc 0.5 < Nash,R? < 0.65
2 Tt 0.65 < Nash,R2<0.75 | 4 Khéng dat Nash,R?2< 0.5
: Higu chinh Kiém djnh e e ’ Higu chinh Kiém dinh o -
\ ,“3\:0"“ -_\\.I:"": 1 \“.I'-“"3 4 ".?:V“’ -}pﬂ"’“‘“ 1\*.I7‘ﬂ“ 4\ po® 1 G a?
Tram Bén Bé Tram Gian Khau
Tram Phu Ly Tram Ninh Binh

Hinh 3. Két qua md phong muc nudc tai cac tram do

Danh gié theo chi tiéu Nash va R?, qua trinh hiéu chinh va kiém dinh tai tram Ninh Binh lan luot dat
0,86+0,96 va 0,86+0,98 (Bang 3).

Bang 3. Két qua hiéu chinh, kiém dinh muee nweéc (Tran Vin Bic va nnk, 2020)

Hiéu chinh (2017) Kiém dinh (2018)
Tram thiy vin Nash R? Nash R?
Bén Bé 0,89 0,90 0,9 0,94
Gian Khau 0,90 0,95 0,92 0,97
Phu Ly 0,86 0,95 0,88 0,97
Nam DPinh 0,86 0,96 0,86 0,98

Céc chi tiéu Nash va R? trong cac qua trinh hiéu chinh va kiém dinh tai 4 tram Bén Dé, Gian Khau, Phu
Ly, Ninh Binh d€u c6 gia tri 16n hon 0,75 - dat ngudng rat tot. K€t qua cua qua trinh nay s€ dugc danh gia
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theo chi tiéu PBIAS, la mot loai phén tich sai s~6 théng ké dinh lwong kha nang mé phong cac gia tri cua
mo hinh d€ danh gia gidi han dao dong cta chuoi dit liéu quan trac dugc (Bang 4).

Bang 4. Thang phén logi chi tiéu PBIAS

Cép db PBIAS(%) Cép do PBIAS(%)
Rt tot PBIAS<+10 Chap nhan dugc | +15<PBIAS<#25
Tt +10<PBIAS<%15 Khong dat PBIAS>+25

Do han ché thong tin vé dix liéu do dac néng d6 amoni trén cac song, nghién ctru nay chi thuc hién qua
trinh hi¢u chinh mo6 hinh tai 9 di€ém (4 vi tri trén song Hoang Long va 5 vi tri trén song Day) (Hinh 4a).

b S . S S

Nong d9 Ammoni (mg/l)

Nam Binh

sl

HL1 HL2 HL3 HL4 Sb1l Sb2 Sb3 Sb4 Sb5
Chu gidi:
¢ D‘mévmlug ki

B s W Quan tric MW Tinh Toan

e

Hinh 4. Vi tri cdc diém va két qua hiéu chinh nong dé amoni

Tir két qua trén thay rang, két qua mo phong tai cac dlem HL1, HL4, Sb4 va SD5 tuong dbi trung khop
v6i két qua quan tric (Hinh 4b). Tai cac diém con lai nong d6 amoni quan tric c6 xu huéng cao hon tinh
toan, nguyén nhan co thé 1a do tai khu vuc ngoai hai ngudn xa chinh tir 2 KCN Gian Khau va Khanh Phu
van con cac diém xa nho 1¢ khac tir cac khu dan cu doc hai bén bo song. Nghién ciru nay chua tinh dén anh
hudng tir cac ngudn nay do chung phan bd rit roi rac va khong lién tuc gay khé khan trong viée xac dinh
va do dac.

Danh gié theo chi tiéu PBIAS, két qua higu chinh ndng d6 amoni dat 9.3%, két qua tinh toan chi ra rang
murc d6 trung binh cua cdc gia tri m6 phong nong do duoc danh gia 1a rat tot (PBIAS <+10), nhu véy bo
thong s6 ciia qua trinh nay c6 thé dugc chap nhan dé st dung trong cac budc ké tlep

Dua trén cac s6 liéu dau vao va két qua higu chinh muc nuéc, hiéu chinh ndng do, két qua ng dung
phan mém MIKE 11 cho két qua mo hinh dich chuyén 6 nhiém amoni trong nudc mit dugc thé hién dudi
day MIKE (DHI, 2017) (Hinh 5).

Hinh 5. M6 hinh dzch chuyen 0 nhzem amoni trong nwoc mat tai KCN Gzan Khau (trai) va KCN Khanh
Phu (phai)

4. Thiét 1ap va xay dung mé hinh nwéc duéi dat

Tuong ty nhu cong tic xdy dung md hinh dich chuyén 6 nhiém nuéc mét, dé xay dung mé hinh dich chuyén
0 nhiém nudc ngam, bai bao da ang dung phan mém model code Modflow va MT3DMS.

4.1. Co s¢ dir liéu ddu vao

Thu thdp diz liéu dia hinh. B& mit dia hinh dwoc xay dung dwa trén thong tin tir ban do dia hinh dwoc s6
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hoa va gan céc thong tin trén co s nén ban d6 dia hinh ti 1& 1/10.000.

Xac dinh hé so khuéch tan. Trong cac h¢ thong phan tang ngang, doi v6i dong chay song song véi phén tang,
gia tri cua d6 phan tan ngang trén phan tang co thé tuong tw voi gia tri cua hé so khuech tan hiéu qua (Lecturer
note by Mackay, 2010). Véi dién tich luya chon xay dung mé hinh cho cac khu céng nghiép, gia tri khuéch tan
duoc tinh toan va xac dinh dudi bang sau:

Bang 5. Gid tri khuéch tan cia céc khu cong nghiép (Tran Vin Pirc va nnk, 2020)

. .| Pon | Chiéu dai theo Hé s6 khuéch tan (K)
TT | Khucong nghicp | "0 | i mé hinh (m) | o= vE | an=0.la | oy =0.1 om
1 | KCN Gian Khau | m 5000 70 7 0,7
2 | KCN Khanh Phii | m 7000 83 8,3 0,83
3 | KCNTambiép | m 4000 63 6,3 0,63

Thong s6 6 ludi. Viéc lya chon khoang cach kich thude cac 6 lusi cia mo hinh phai dugc danh gia qua
hé so Peclet (Pe) (Batu, V. 2006). Gia tri Pe < 2, thi s0 li¢u kich thuéc mang 6 lu6i dugc chap nhan. Do
vay, dé tai da lya chon ludi m6 hinh cho 3 khu c6ng nghiép nhu sau:

Bdng 6. Tao ldp thdng sé kich thude 6 ludi (Tran Van Pirc va nnk, 2020)

TT | Khucodng nghiép | Dai (m) | Rong (m) | Socot | Sdhang | KC cot KC hang
1 | KCN Gién Khau 5000 3000 250 150 20 20

2 | KCN Khanh Phii | 7000 4000 350 200 20 20

3 | KCN Tam biép 4000 2000 200 100 20 20

Thong so I6p. Dya vao céc s ligu dia chit, dja chét thiy van cho phép xéc dinh cac lop dia chat trong
khu vuc nghién ctru 1lam cén ctr dé phan cac I6p khac nhau phuc vu cho viéc xay dung mé hinh.

Bdng 7. Tao ldp théng s6 lop md hinh (Trdn Van Buic va nnk, 2020)

, Do cao , Do cao . Do cao
KCN | Lop i [pay | <N | Y Binn [ pay | KN | Y [TBinh | pay
| Lopl | +2 | 41 | Lopl| +49 | +2 Lopl | +49 | +29
E;]aaz Lop2 | 41 | 46 Kgﬁgh Lop2 | +29 | +4 | Tam | Lop2 | +29 | +4
Lop3 | -46 | -53 Lop3 | +4 | -1 | biep | Lop3 | +4 | 1
(D6 cao 16p mé hinh dugc lay so véi muc nuéc bién) Lop4 -1 | -51

Thong s dia chdt, dia chat thiy van. Dya vao s6 ligu dia chat thuy vin hé sb tham tham khao céc tai
liéu da nghién ctru truc nhimg cong trinh giai doan trudc, bo xung va kiem chung thém cac tai lieu duoc
xay dung trong qud trinh thuc hién dé tai. Hé s6 tham cua cac 16p thong ké trong bang dudi day:

Bang 8. H¢ sé thdm ciia céc 16p trong céc khu cong nghiép (Tran Van Duic va nnk, 2020)
i Heé s6 tham K (m/ ngay)
STT Lop KCN Gian Khau KCN Khanh Phu KCN Tam Diép
1 Lop 1 20 20 40
2 Lop 2 40 40 30
3 Lop 3 8 5 1625
4 Lop 4 80 20

Thong s6 khi uwong thiiy vin. Duoc lay theo lugng mua quan tric trung binh theo cac théng trong céc
nam 2010 - 2018 dao dong 1.356,1mm dén 1.945,9mm.

‘Diéu ki¢n bién. Dya vao diéu kién thuc té, cac loai bién trong mo hinh bao gom: Bién sng (River), bién
bién (H = const), bién khong dong chay (no-flow) (Q=0), bién muc nudc xac dinh (H = const).

Bang 9. Hé théng diéu kién bién khu cong nghiép Gian Khau (Tran Vin Bic va nnk, 2020)

KCN Ha (Muc nude song | He (Muc nude cudi Hb (Myc nude tinh ¢ | Myc nude tinh
dau md hinh) song cudi md hinh) | 16 khoan xung quanh) tai 16 khoan
Gian Khau (m) 1,38 0,59 1,19 1,3
Khénh Phd (m) 0,5 0,4 0,6 0,35

Thong sé 6 nhiém. dugc xac dinh qua két qua ldy mau thi nghiém nudc trong cac nam 2018 dén 2019.
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Bang 10. Thdng sé 6 nhiém (Trdn Van Pirc va nnk, 2020)

Nong dé 6 nhiém Nong dd 6 nhiém
T KCN Don vi TCVN 2018 | 6.2019 | 7.2019 9.2019
1 | Gian Khau ug 10 1468 | 1462 | 1464 1466
2 | Khanh Phu ug 10 2755 | 387 385
3 | Tam Digp ug 10 KPH | KPH | KPH KPH

4.2. Xay dwng md hinh dich chuyén 6 nhiém nuéc ngam

Cap nhat céc thong s6 dau vao da dugc thu thap vao model code Modflow, modpath va MT3DMS (Zheng,
1990; Harbaugh va nnk, 2000). Hinh 6 thé hién md hinh 6 nhiém mé phong tir dong chay, huéng dong
chay, huéng va nong do dich chuyén chat 6 nhiém.

M& hinh dong chay (Modflow)

Huéng dong chay (Modpath) M6 hinh dich chuyén 6 nhidm (MT3D)

(@) KCN Gian Khau
(b) KCN Khénh Pha
(c) KCN Tam Diép

Hinh 6: Két qua mo hinh dong chdy va huwréng dich chuyén 6 nhiém Asen trong nwéc ngam
5. Cac két qua dw bao 6 nhiém tir cac mo hinh

Cin cir vao cac s6 liéu thu thap, khao sat, quan tric va phan tich, d& tai da st dung phin mém MIKE 11
dé xay dung kich ban lan truyén 6 nhiém nudc miat va tng dung phin mém Groundwater Vista dé xay dung
md hinh theo céc kich ban & nhiém khéac nhau trong nudc dudi dat. Cac két qua dé tai cho phép du béo
duoc su dich chuyén cua cac chat & nhidm nham phuc vu dy bao tac dong cua cac chat & nhiém trong moi
truong nudc ngam va nudc mat, cy thé:

Trong méi truong nudc mat: Khu cong nghiép Gian Khdu, xa thai véi cong suat khoang 1000
m?3/ngay.dém, ndng do amoni tai diém xa thai 14 0.306 mg/1. Trén song Day, tir khu cong nghiép Gian Khau
amoni lan truyén 8 km nguogc 1én thugng luu va 10 km vé ha luu trudce khi né)ng d6 dat 0.3 mg/I1- dat néng
do theo tiéu chuan QCVN 08-MT:2015/BTNMT. Trén séng Hoang Long, amoni di chuyén theo huéng
thuong luu va dat gia tri 0.3 mg/l tai vi tri cach KCN Gian Khau 12km; di chuyén vé phia ha luu trung véi
hudng dich chuyen trén dong song Day. Khu cdng nghi¢p Khanh Phu, xa thai véi cong sut khoang 8.375

m3/ngay.dém, ndng do amoni tai diém xa thai 12 0.56 mg/I. Trén song bdy, tir khu cong nghi¢p Khanh Phu,
ham lugng amoni lan truyen 25 km nguoc 1én thuong Iuu va 24 km vé ha luu trude khi nong d6 dat 0.3
mg/l- dat ndng do theo tiéu chudn: QCVN 08-MT:2015/BTNMT. Trén song Hoang Long, amoni di chuyén
vé phi thugng luu va dat 0.3 mg/1 tai vi tri cach KCN Khanh Phu 27 km.

Trong mdi truong nude ngam: Khu cong nghiép Gian Khau, voi nong do ban dau tai nguon la 1,468
mg/l, arsen dich chuyén vé phia dong nam khu c6ng nghiép. Thoi gian xuat hién 6 nhidm tai bién caa mo
hinh trén bo phai cia dong song Pay sau khoang 600 nam. Khu cng nghiép Khanh Pha, véi nong ban dau
tai nguon 1a 0,387 mg/l, As dich chuyen vé phia dong - dong nam khu. Thoi gian xuét hign 6 nhiém tai bo
phai cia dong song Day vao khoang 300 ndm; Khu cong nghiép Tam Di¢p: duya trén cac thong s6 dia chét,
dong chay ngam theo hudng tay bac cua khu. Day s& 1a co s¢ dé tiép tuc xay dung hudng dich chuyén 6
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nhidm khi phat hién céac yéu té 6 nhigm.
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ABSTRACT

Modeling of solute transport in water at industrial zones in
Ninh Binh province

Tran Van Duc!”, Le Tien Dung?, Tran Vu Long?, Nguyen Huu Trong?,
Nguyen Manh Hung?, Pham Thi Kim Giang?;
! The Center for Technology Development of Minerals, Hanoi University of Mining and Geology;
2 Ninh Binh Industrial Zones Management Board;
8 VNU University of Education;

Main industrial zones with discipline of industries plays an important role in economic development of
Ninh Binh province. Polluting surface water and groundwater in the industrial zones is an alarming
problem. In many places, water quality is deteriorating rapidly outpacing nature's ability of self-cleaning.
Applying model code MIKE 11 (for surface water) and Modflow (for groundwater) to simulute solute
transport in water environment. The results allows to evaluate and to predict movement of polluted water
and are used as basic to recommend solutions and to protect water environment in the main industrial zones
of Ninh Binh province.

Keywords: Water pollution; numerical model; Ninh Binh industrial zones.
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TOM TAT

Céc 6ng nd kimberlit trén thé gioi duoc ghi nhan trong cac ving nén ¢6 Tién Cambri, noi c6 gradien dia
nhiét thap, tong chiéu day 16p vo va lop thach quyén dén khoang 130-160 km. Hau hét cac ong no kimberlit
chira kim cuong ¢ Nén Nga, Nam Phi, Botswana phan b  trong vuing lép pha nén, cit qua cac da tram tich
nam ngang, muc tudi Fanerozoi. Trong cac khdi nén c6 Hoa Nam, di mo ta cac thé kimberlit, cac da
carbonatit, lamproit c6 chira kim cwong. Céc tai liéu dia chat, dia vat Iy trén lanh thd Viét Nam va Dong
Duong, cho thay, c6 cac tién dé va ddu hiéu dia chat vé sy c6 mat cac thé kimberlit va kimberlit chtra kim
cuong. D6 la: (1) su 6 mat cac khbi nén cb Indosini véi 16p thach quyén c6 chidu day du Ion; (2) cac doi
di thuong tir hang khong lién quan vai cac thanh tao dia chat an sau, trong d6 c¢6 thé la cac éng nd kimberlit
¢6 tir tinh cao; (3) cac dau hiéu khoang vat nang chi thi cho kimberlit trén cac ban dd trong sa ty 1¢ 1:200.000
va 1:50.000; (4) cac hat kim cuong di dwoc tim thiy & Loc Ninh tinh Binh Phudc.

Tur khoa: Kim cuong; Kimberlit; lamproit; Tay Nguyén.

1. Khéi quéat vé kim cwrong va sw c6 mit ciia kim cwong & Viét Nam

Kim cwong 1a mot trong cac dang thu hinh dugc biét dén nhiéu nhét cua cachon, nhu trong cac dang thu
hinh nhu graphit, kim cuong va cacbon v6 dinh hinh. Tinh thé kim cuong ¢o cAu tric l1ap phuong nén co
tinh d6i xmg cao bao gdm 1 nguyén tir cacbon nam gitra va cach déu 4 nguyén tir cacbon khac tao thanh
mot tir dién. Vi c6 mot nguyén tir cacbon lién két v6i 4 nguyén tir cacbon gan nhéat ¢ khoang cich bang
nhau nén kim cuwong co rat nhidu tinh chit dic trung riéng nhu 1a mot trong nhitng chat ctng nhét, trong
subt va khong dan dién.

Trén thé gidi da c6 rat nhidu nghién ctru v& sy xuat hién cta kim cwong trong cac dng nd kimberlit, trong
da lamproit va trong cac doi hat chim (Schmidberger et al., 2007; Rege et al., 2008; Liu and Zhao, 1991).

O Viét Nam, dé c6 nhiing cong trinh tim kiém danh gia vé sy c6 mit cia k1m cuong, nhu phat hién sy
c6 mat cua 2 hat kim cuong ¢ huyén Loc Ninh, tinh Binh Phudc (Ma Cong Co va nnk., 2001), hay nhu
cong trinh tim kiém cta GS. Phan Trudng Thi trong khu vuc TAy Nguyén trong niam 2019, song cho dén
nay nhing béo cdo, nghién ctru vé sy ¢6 mat cua kim cuong & Viét Nam vin con han ché. Trong bai bao
nay nhom tac gia théng qua nhitng phan tich, 1y luén ciing nhu cac déu hiéu, tién dé vé sy c6 mat kim cuong
trén thé gidi ciing nhu trong nudc va dua ra nhimng dy doan vé sy ¢ mat kim cwong & Tay Nguyén.

2. Céac phwong phap tim kiém va thim do kim cwong

2.1. Lwa chon dién tich tim kiém

Viéc lya chon mét khu vuc va cac phuong phap dé tim kiém kim cuong (Morgan, 1995) vé mit ky thuat,
can phai can nhic cac van dé sau dy: (1) Kha nang chtra kim cuong ciia ving trén co sé phan tich cAu tric
dia chit va céc tai liéu dia vat ly; (2) Su hién dién cua cac thé kimberlit, lamproit va céc thanh tao xam nhap
c6 lién quan véi kim cuong; (3) Sy hién dién cua cac hat kim cuong trong cac mau dai; (4) Su hién dién
cua td hop khoang vat chi thi cong sinh tiéu biéu cho céc thé kimberlit chtra kim cuong.

2.2. Lya chen cac phwong phap tim kiém .
be lya chon dugc t6 hop phuong phap cong tac va trinh tu thi cong hop 1y, can dua trén cac yéu to chu

* T4c gid lién hé
Email: huutronghumg@gmail.com
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yéu sau day: (i) Cac dic diém cau trac va kién tao c6 lién quan dén cac thé kimberlit (White et al., 1995);
(ii) Bién d6i dia hinh va hé thong thuy van; (iii) Pac diém vo phong hoa va x6i mon; (iv) Do sau cua thé
da kimberlit chua boc 1§ trén mat dia hinh; (v) Hi¢u ing hoat dong ctia cac phuong phap dia vat ly cua cac
loai dét da; (vi) Co s6 ha tang va diéu kién giao thong.

Phiwrong phap vién tham: Muc dich st dung anh vién tham 1a khoanh dinh cdc dién tich c6 thé phan bd
cac 6ng n6 kimberlit kim cuong dua trén phén tich cac yéu t6 bé mit dia hinh. Phuong phap dya trén tu
lidu hinh anh vé tinh da phé LandSAT-7 ETM +, két hop véi cac phuong phap dia cht va dia vat ly. Cac
khéi 16 kimberlit va lamproit thuong cé cac di thuérng dia vat ly dia chén, trong luc, di thuong tir, thuong
¢6 chu tao dong tam.

Phuwrong phép ldy mdu cdc khodng vit ning trong I6p phii: Cac s6 liéu thong ké cho thay, chi ¢ khoang
10% 6ng kimberlit mang kim cwong, va tham chi kimberlit giau kim cwong chi ¢ khoang 0,000007%. Tir
mang ludi ldy méu, cin ctr theo khong gian phan b ciia cac khoang vat chi thi, khoanh dinh va rat gon
dugc cac dién tich trién vong co chira cac thé kimberlit. Cac khoang vat chi thi phd bién nhat duoc st dung
trong viéc diéu tra kim cuong 1a garnat, cromit, olivin, clinicopyroxen, ilmenit (Mitchell, 1986; Sobolev,
1997).

Nghién ciru cac khoang vt chi thi (tiéu hinh): Céc khoang vat cua kimberlit duoc thanh tao ¢ dudi séu,
trong diéu kién ap suét rat cao, do d6 o nhleu nét dac thu, khac voi cac khoang vat thanh tao trong vo. ba
¢6 nhiéu cong trinh nghién ctru chi tiét Ve c4c thanh phan chinh va nguyén t6 vi luong cac khoang vat chi
thi kim cuong. Mot trong nhing vi du vé khoang vat chi thi kim cwong 1a phén loai pyrop theo ham luong
CaO va Cr,03 trong harzburgit (dunit), Iherzolit, va wehrlit (Solobev, 1973).

3. C4c loai hinh nguén géc ciia kim cwong trong vé Trai dat

Qua trinh hinh thanh kim cuong & trong thach quyén dién ra & d6 sdu khoang 140+200 km, nhiét d6 1én
dén 1160+100°C (Stachel and Harris, 2009). Ddi vai kim cuong c6 ngudn gdc lién quan dén cac hoat dong
dia chét c6 hai loai d6 1a lién quan t&i cac 6ng nd kimberlit-lamproit va lién quan dén qua trinh hat chim
vo dai duong (Rege et al., 2008; Schmidberger et al., 2007) (Hinh 1).

3.1. Kim cwong dwoc dwa lén trén mdt dit béi éng né kimberlit va lamproit

Kimberlit 14 d4 siéu mafic kiém cao kali, phan b trong cac 6ng nd kimberlit. Trong qua trinh thanh tao,
cac hoat dong phun nd, mang theo cac da chtra kim cuong ciia manti nhu peridotit, eclogit. Cac da nay nhu
1a cac thé tb (xenolit) trong céc ng nd kimberlit. Cac bao thé cua granat trong, eclogit dugc thanh tao trong
diéu kién T: 900-1400°C, P: 4-6 Gpa (Hinh 1). Trong mot sb thé kimberlit ciing di gip cac da eclogit co
chua cac khodng vat ap suat cao nhu coexit va kyanit. Mot sb bao thé eclogit va peridotit c6 chira kim
cuong. Trong kimberlit cO chira cac hat kim cuong riéng 1€, d6i khi ¢6 ham lugng cao 0,05-0,2 g/t (Hinh
2).

Lamproit cao kali ciing 1a mét loai dé siéu mafic cao kali, c6 nguon géc tir manti. Trong rat nhiéu mach
lamproit & Tay Uc, nén Nga da tim thiy cac hat kim cwong thwong phiam. D4 lamproit ¢6 chtra kim cuong
¢6 cac dic diém thanh phan gan giii véi kimberlit. Khac véi kimberlit, lamproit chira it vat liéu carbonat,
khong c6 calcit nguyén sinh. Kim cuong trong lamproit va kimberlit ¢6 cac dic diém gan giéng nhau. Cac
dng nd kimberlit va lamproit chi c6 thé dwoc thanh tao trong cac khu vuc c6 16p thach quyén twong ddi day
(dén 150 km) (Hinh 2).
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Hinh 1. Mgt cat md phong ong né kimberlit (a) va dda Hinh 2. M6 hinh giai thich si xudt hién
kimberlit (b). Theo Kansas Geological Survey cua kimberlit trong céc craton. Theo
(nttp:/mww.kgs.ku.edu/ Publications/pic16/pic16_2.html)  Mitchell (2005). K- kimberlit; M- melilitit;

N- nephelinit; MN- nephelinit melilit;
LAB- bién thach quyén-quyén mém.
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3.2. Kim cwong trong cdc déi hit chim (subduction zone)

Trong cac d6i hit chim xay ra tai ranh gidi hoi tu mang dai dwong va mang luc dia, vo dai duong bi hit
chim xudng dudi vo luc dia. O d6 sau trén 110 km nhiét d6 1én dén trén 900°C, tao diéu kién xay ra cac phan
g bién chat dé bién cac da metabasic thanh da eclogit (Rege et al., 2008; Frezzotti et al., 2011). P4 eclogit
c6 thanh phan granat giau Mg va pyroxen kiém loai omphacit. Vi diéu kién thanh tao nhu vay, trong cac da
eclogit c6 thé chira kim cuong. Pang luu ¥, trong cac vién kim cuong nay da phat hién céc bao thé c6 chua
khoéng vt c6 thanh phan twong (ing voi cac khoang vat cua 16p vo dai duong. Day 1a bang ching cho thay,
kim cuong dugc thanh tao trong cac dgi hat chim.

Chopin (2003) phat hién nhiéu bang chiing vé sy ¢ mit cac da bién chat ap suit siéu cao cua déi va
cham trong Phanerozoi. Cac bang chung vé bién chat &p suit siéu cao (UHP) la su c6 mat cac da chia
coesit va cac vi hat kim cuong. Sw xuét hién ciia cac thanh tao bién chat UHP 1a bang ching: qué trinh hit
chim d xay ra ngay trong Tién Cambri, it nhét trong thoi ky Proterozoi muon (Schmidberger et al., 2007).

Céc d4 metapelit bién chét chira coesit dugc xem 1a nhitng d4 bién chét p suit siéu cao (UHP). Pa tim
thiy cac hat coesit bao thé trong granat va trong cac da eclogit & khu vuc Na Uy (Chopin, 1984; Smith,
1984) . C4c thanh tao &p suat siéu cao (UHP) ciing d dugc md ta trong dai tao nii Dabie va Su-Lu (Trung
Quéc) (Liu and Zhao, 1991).

Trong c4c da gneis bién chit &p suét siéu cao & khu vuc Erzgebirge phia bic nuéc Pirc da tim thay cac
hat bao thé zircon trong hat granat, ¢ chira céc hat kim cwong kich thugc siéu nho 5+10 um. Céc bao thé
kim cuong trong garnat trén cac da gneis khu vuc Konchetav cling dugc Sobolev va Shatsky mo ta nam
1990. Theo Sobolev, cic da bién chat chira kim cwong, duoc thanh tao & &p suat cao hon 4 GPa, nhiét do
16n hon 900°C, twong duong 150 km.

4. Céc chieng cir dé dyw dodn vé kha niing ¢6 mit cia kimberlit chira kim cwong trén ldnh thd Viét
Nam

4.1. Khéi nén cé va lép phii nén trén dia khéi Indosini, 1anh thé Viet Nam

Céc két qua diéu tra va nghién ctru dia chat trén 1anh thé Viét Nam gan 100 nam qua da xéac dinh duoc
cac yéu tb cau trac 16n, phan anh lich sir phét trién dia chat 1au dai tir Tién Cambri, cach day trén 3 ty nim
cho dén nay. Sy c6 mit cac khdi nén cb va cac 16p pha nén la mot trong céc tién dé dé du doan su c6 mat
céc thé kimberlit (Hinh 3).
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Hinh 3. Vi tri cdc dia khéi Viét Bac (nén Hoa Nam) va Indosinia trén so- do kién tao Au-A.
1.Cdc dia khéi cé Truéc Cambri; 2-5. Cdc dai tao nli uén nép va magma Fanerozoi; 6-7. C4c
vung tring Kainozoi, 8. Cdc durt gay lon
Dia khéi Indosini: 1a mot khi luc dia c6 bao gdbm méng két tinh va 16p phu tram tich tudi Mesozoi (J-
K). M6ng két tinh tien Cambri duoc tao 1ap nén boi da bién chat trude Cambri. “Khdi nhd Kon Tum” trong
cac van liéu dia chat, ¢ thé so sanh véi cac khién co cua thé gioi. Lop phi nén Mesozoi mugn: phan bo
rong khip ¢ phan phia nam, tdy nam va phia tay dia khéi Indosini véi dién tich I6n, trén cac khu vuc Gia
Lai, ik Lic, Dak Nong, Bong Nai, Phi Yén, qua Lao, Campuchia va Thai Lan. Vé mat hinh thai va cau
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tao dia chat, cac tram tich Mesozoi muon c6 thé so sanh véi 16p pha caa mién nén, che khuét phan 16n
khién c6 Kon Tum. Mét phan I6n dién tich cia mong két tinh va 16p pha tram tich bi che phu bai céc 16p
da phun trao basalt Kainozoi va c4c tram tich D¢ tir (Tran Van Tri, 2009).

Hoat dong magma, kién tao muon xay ra trong giai doan Paleozoi mudn da pha v& luc dia cd, cac dai
tao nui Truong Son, dia khéi Indosini, rift Song Pa-Tl L¢, cac da nui lira tudi Jura-Kreta Nha Trang-Da
Lat. Cac hoat dong dia chat kién tao Faneroizoi 1am bién dang, bién cai va pha hily tirng phan céc thanh tao
cua cac dia khdi cd.

4.2. M6 hinh kién tgo cAc mé kim cwong trén thé gigi mé ra tién dé tim kim cwong trén linh thé Viét
Nam trong dé6 co khu vuc Tay Nguyén, nam Viét Nam

C6t 16i khoa hoc cua du béo nay la nhan dién mot hinh théi cdu trac dia chit duoc goi 1a “khdi luc dia
6™ voi nén mong két tinh ¢6 tudi truéc 1 ty nam va cac thanh tao cua I6p pha nén nam ngang, c6 chiéu
day 16n. Nhitng mo kim cuong & Siberi (Nga) ciing xuat phat tir sy ddi sanh so véi Nam Phi. Hién nay ¢
Siberi c6 nhiéu mo kim cuong quy mé 16n nhat thé gigi. Cac mo kim cwong tiéu biéu cua thé gigi nhu mo
Jubilee (nén Sibira) trir lwong 125,4 triéu carats, mo Jwaneng (Botswana, chau Phi) c6 trit lugng 149,1
triéu carats.

Trén khdi nén ¢4 Nga, tai ving moé kim cuwong Lomnosov ¢ Tay Béc nuéc Nga, hiu hét cac dng nd
kimberlit d&u cit qua I5p phi nén ¢6 tudi tir 600 dén 300 triéu ndm. Chiing nam phu bt chinh hop trén cac
dé bién chat Archeozoi thugc khién Ban tich. Ciing nhu vay, hau hét cac éng no kimberlit & Nam Phi va
Botswana cling déu cit qua 16p phu nén cha khong phai chi Cit qua cac da bién chat Tién Cambri. Cac 6ng
né déu cé dang phéu, xuyén cit 16p phu nén hau nhu nam ngang (Hmh 4).

C4c tai liéu dia chat khu vuc nén ¢ Duong Tur c6 moéng két tinh tudi Neoproterozoic (1.85+0.85 Ga) va
I6p phii gom céc tram tich Phanerozoic. Nén ¢6 Duong Tir Ba ghi nhan sy ¢6 mat cia 3 trudng phat trién
cac thé kimberlit va lamproit chira kim cuong (Hinh 5), d6 1a Dahongshan & tinh Ho Béc, Ningxiang trong
tinh H56 Nam, va Zhengyuan tinh Quy Chau.

Céu trac hinh théi cua khéi luc dia c¢b Indosini ¢6 cac nét trong ty céc khdi nén ¢ Nam Phi, Bic My,
Siberi (Nga), Botswana (Nam Phi), Chau Uc va Duong Tir....Trong cac khéi nén ¢ néi trén, da va dang
khai thac kim cuong trong cac thé kimberlit va lamproit.

Theo phuong phép so sanh, ¢6 céc co s¢ khoa hoc dé dy doan vé su c6 mit cac trudong kimberlit chira
kim cuong trén cic nén cb cua 1anh thd Viét Nam, trong d6 c6 khu vic Tay Nguyén.

Be mat luc dia nguyén thuy SW Zhengyuan Ningxiang Dahongshan Dabic Mt. NE
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Hinh 4. Mgt cat mét ong né kim ~ Hinh 5. So' dé mat cat cia thach quyén tai craton Dwong Tir, cng
cwong ¢ Nam Phi (Theo Véi si xudt hién éng né kimberlit va lamproit do néng chay ting
Hawthorne, 1975). phan manti giau (Theo Liu and Zhao, (1991)
4.3. C4c cdu tric thach quyén va cde déi di thwong tir hang khong

Céu trdc thach quyén lanh thé Viét Nam da dugc xac minh bing céc tai liéu dia chan va trong lec. Cao
Dinh Triéu (2012) Bé day vo Trai dét va thach quyén & lanh thd Viét Nam va cac khu vue ké can bién déi
trong gi¢i han tir 12-38 km va 60-115Km. Nhu vay, tong chleu day 16p thach quyén trén 1anh thd Viét Nam
¢6 thé dén 120-130km, trong duong chiéu day thach quyén & craton Duong Tt (Hinh 5), du dé c6 thé tao
nén cac thé kimberlit.

Trén ban dd Truong tir hang khong Tiego Viét Nam, phan dat lién ty 1¢ 1:1.000.000 (Tang Mudi, 1995)
ton tai rat nhiéu dai di thuong tir quy mé khac nhau. C6 kha nhiéu di thuong tir dugc giai thich dugc boi
cac thé dia chat c6 tir tinh cao 16 trén bé mat dia hinh hién dai. Mat khac c6 nhiéu di thuong khong lién
quan véi cac dbi tuong dia chat d 16 ra trén mat dat, dwoc minh giai bang céc gia thiét khac nhau, c6 thé
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lién quan vai cac khoi magma an ¢6 tir tinh cao. Trong s6 d6, dang quan tam l1a cac cum dj thuong tir khu
xit mgt céch cé hé thang trén dién tich phan b I6p phu Mesozoi cua dia khéi Indosini. Trén thé gIOI bing
phu(mg phép tir hang khong da tim ra cac dng né chira kim cuong, diéu nay cho phép nhan dang cac dién
tich c6 tiém nang kim cuong trén lanh thé Viét Nam.
4.4, Céc déu higu truc tiép vé kim cwong khu vuc Lic Ninh

Trén khu vuc xa Loc Thanh, huyén Loc Ninh (Binh Phuéc) nha dia chit Ma Cong Co (2001) da tim théy
hai hat kim cuong c¢6 kich thudc nho 0,5%0,6mm va 0,3*0,35mm. Khu vuc c6 hai hat kim cuong ndi trén
trung v6i dién phan bd cac da tram tich Neogen-hé ting Ba Miéu, hé Trias hé ting Song Sai Gon, hé ting
Dau Tiéng. Thanh phan gom cac tram tich luc nguyén va sét voi, ving mat cac da ni ltra va vun ni lira.
Khu vye Loc Thanh nam trong dién phan b di thuong tir hang khong, Loc Thanh, Loc Ninh, tinh Tay
Ninh.

4.5. Céc diu higu khodng vt ning trong cdc mau trong sa

Tai liéu mau trong sa hién c6 kha phong ph, di cing cac cong trinh do v& Ban dd dia chét ty 1& 1:200.000,
1:50.000. Céac vanh phén tan khoéang vat dic thu cho kimberlit, nhu granat, pyroxen, ilmenit chua duoc
quan tam nghién ctru. Cac két qua mau di trong sa so bo ciia nhém tac gia nam 2019 tai khu vuc Ban Don
(Pak Lic) cho thay sy c6 mit rat phong phi cac khoang vat granat, ilmenit. Viéc khai thac cac ngudn tu
liéu vé cac khoang vat nang tiéu biéu cho kimberlit, c6 thé mang lai cac théng tin c6 gia tri.

5. Dw doan cac vung c6 kha niing phat hién Kimberlit chira kim cwong khu vuc Tay Nguyén
5.1. CAc tiéu chi lwa chen di¢n tich

Trong pham vi bai bao nay, nhom tac gia s€ tap trung vao cac di¢n tich du kién co trién vong khu vuc
Tay Nguyén. Viéc lya chon dién tich du kién cé trién vong dé thuc hién cong tac diéu tra dya trén cac tiéu
chi sau:

- Phéan bd céc da tang dé tram tich Phanerozoi ndm ngang hoac rat thoai.

- Trung véi cac di thuong tur trén ban do tir hang khong.

- C6 céc biéu hién kim cuong da ghi nhan trong mau trong sa.

5.2. Dw dodn cdc di¢n tich cé thé phat trién kimberlit chiza kim cwong khu viec Tay Nguyén

Theo cac nguyén tic trén, chong ghép céc ban dd dia chat va ban db tir hang khdng, nhém tac gia du
doan 4 khu vuc c6 mat cac éng nd kimberlit va kim cuong (Bang 1). Mbi khu vuc co dién tich tir 200 dén
trén 1000 km?, phét trién cac thanh tao tram tich chii yéu c6 tudi Mesozoi, gom cudi két, cat két, bot két,
sét voi. Cac da phan lop, nam ngang, goc cim khong 16n. Cac xam nhap XUt hién khong nhiéu trong vung
nghién ctu, thanh phan granit dén granodiorit. Tai mot sb dién tich, nén da gdc bi phi boi céc tram tich
Neogen va basalt Kainozoi.

Céc dién tich duoc lya chon didu tra kim cuong déu nam triing véi cac dai di thuong tir hang khéng, kéo
dai chu yéu theo phuong tay bic dong nam, mot sé theo phuong kinh tuyén va dong tay. Trén ban do dia
chat, chua tim thdy mdi quan hé ciia cac di thuong tir véi cac thanh tao magma xam nhap, cac da tram tich
va bién chét c6 tir tinh cao. Cac di thudng tir dy doan lién quan véi cac dbi tugng dia chat an sau, cd tir tinh
cao, trong d6 c6 kha ning 1a cac thé kimberlit. Trong 4 khu d& xuit, khu vuc Loc Thanh, Loc Ninh va Ea
Mo-Ea Sup ¢ trién vong Ién hon hai khu Ban Don-Budn Mé Thuat va Bong Phi-Tan Uyén.

Bang 1: Tong hop cdc dac diém cia 4 khu viee dé xudt c6 trién vong cac éng né kimberlit

vucw Khu vyc Ea Mo- Khu vyc Ban Pon- Khu vie Dong Phi- Khu vyc Loc

Pac diém Ea Sup Budn Mé Thuat Téan Uyén Thanh, Loc Ninh
Dién tich (km?) 850 1100 1250 200
Huyén Chu Huyén Ban Don va béng Phi  (Binh | X4 Loc Thanh,
Vi trf dia IV Prong tinh Gia thanh pho Buén Mé | Phude), Vinh Céu | Huyén Loc Ninh,
: aly Lai vé’Ea Sup Thuat, tinh Bak Lac | (bong Nai), Tan | (Tay Ninh)
tinh Pak Lac Uyén (Binh Duong)

Twong ddi thoai, c6 cac

Khé thoai, phan khéi nti nho dang “ddo bia hinh thoai, ph&n | Dia hinh doi thoai,

Pic diém dia hinh

cit yéu e : cit yéu khéng phan cit
Tram tich I6p pha nén | Tram tich Jura Tram tich Jura Tram tich Jura Tram tich Mezosoi
Basalt Kainozoi Khong c6 Kha rong Khong nhiéu Khéng nhiéu
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vuc\Khu Khu vuc EaMo- | Khu vuc Ban DPon- | Khu vac Déng Phu- Khu vyc Loc

DPac diém Ea Sup Budn Mé Thuat Téan Uyén Thanh, Loc Ninh
Tram tich Neogen Khéng c6 Khéng cé Khéng nhiéu Rat nhiéu
. Aluvi hién dai Phan b doc theo Aluvi hign dai phan | Aluvi hi¢n dai
Tram tich Dé tir phan bo docr theo | cac dong suoi va cac bérdoc theo cac dong | phan bo doc theo
céc dong suoi bac thém suoi céc dong sudi
prcaiém ciuwocua |y 0 | it a0 gin e ditay | cas ke sudi
16p tram tich pha nén ) ang cto g e & g gay
cac dut gdy gay
Magma xam nhap va Khéng cé Khéng cé Cac thé xam nhap Khéng c6
nli lra trudc Kainozoi nhé granodiorit

Déi di thuong tr  |Cac dj thuong tir doc Dbéi di thuong tir quy | Dai di thuong tur
kéo dai TB-bDN lap, ndm cach xa nhau | mé trung binh, kéo quy md nho,
kich thuac 16n, 20+30 km, phuong & vi | dai phuong a kinh cuong do thip
cuong do cao tuyén, cuong do cao tuyén , cuong dd cao

Dic diém di thuong tir

DAu hiéu cac hat kim
cuong
Du doén céc thé dia [Cac thé Kkimberlit] Cacthékimberlit,cac | Cac thé kimberlit, | Cac thé kimberlit,
chat dudilopve  pac doi quang saf doi  quang  sit | khoi sieu mafic cac | khoi siéu mafic céc
phong héa hoac an sdu magnetit va pyrotin | magnetit va pyrotin daéi quang sat | d6i quang  sat
gay nén di thuong tir magnetit va pyrotin magnetit va pyrotin
Phan cap trién von
imberlit B B B A
6. Két luan va kién nghi

- Tong hop cé&c nguon tai lidu hién cé, phan tich cac tai liéu dia chat dia vat ly, tiép thu va van dung céac
md hinh mo kimberlit trén thé gidi va cac khu vuc 1an can, cho phép nhém tac gia du doan vé su c6 mat
céc thé kimberlit chira kim cuong & mot s viing trong khu vuc Tay Nguyén trén 1anh thé Viét Nam.

- Céc ving dy doan c6 thé phét trién kimberlit chira kim cwong thudng nam tring véi cac déi di thuong
tir hang khong cuong do cao va cac 16p pha trim tich luc nguyén carbonat Phanerozoi.

- Pé tang cudng mirc do tin cay cua cac du doan, dé tra 10i cau hoi c6 hay khong cé kimberlit chira kim
cuong lam co s& hoach dinh cong tic didu tra, danh gia va thim do kim cuong, trudc hét can trién khai cac
cong viéc tdng hop, phan tich tai liéu luu trit, bd sung cac tai liéu thuc dia véi khoan dau tu khong 16n.

Cong tac nghién ciru, diéu tra, danh gia, thim do kim cwong 1a mot viéc 1am rat tén kém va rai ro rat
cao. Tuy nhién, néu nhu tim duoc kim cuong, s& mang lai cac loi ich kinh té rat to 16n va thiét thyc cho nén
kinh té ciia dat nudc. Ciing nhu cac d6i tuong dia chat khoang san khac, cac dé an dia chat ciing nhu cac
chuong trinh nghién ctru vé kim cwong can phai tap hop duoc doi ngii ky su dia chat c6 tinh chuyén nghiép
cao.

Khong Khong Khong hai hat kim cuong

Loi cam on: D¢ hoan thanh bai viét nay, nhom tac gia xin tran trong cam on cac goi ¥ va trao doi khoa hoc
quy bau cia Giao su Phan Truong Thi, giam doc Vién Da quy vang va trang suc Viét.
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ABSTRACT

Analysis and prediction of the presence of diamond-containing
Kimberlite explosive tubes in the Central Highlands, Vietnam

Le Tien Dung?, To Xuan Ban', Pham Trung Hieu®, Nguyen Huu Trong", Tran Van Duc?
! Hanoi University of Mining and Geology
2 The Center for Technologial Development of Minerals
8 University of science VNU-HCM, Viet Nam

The world's kimberlits were recorded in the ancient pre-Cambrian basins, where the geothermal gradient
was low, the total thickness of the crust and the lithosphere over 130-160 km. Most of the kimberlit explosive
containing diamonds in Russia, South Africa, Botswana, cut through the horizontal Fanerozoi sedimentary
rocks. In the ancient South China blocks, diamonds, carbonatite, and lamproite are described as kimberlits.
The geological and geophysical documents on the territory of Vietnam and Indochina show that there are
geological premises and signs for the presence of diamond-containing kimberlits and kimberlits. These are:
(1) the presence of ancient Indosini basins rocks with a lithosphere of sufficient thickness; (2) the aerospace
anomalous zones are associated with deeply hidden geological formations, including high magnetic kimberlit
blast tubes; (3) heavy mineral indicators for kimberlit on 1: 200,000 and 1: 50,000 scale gravitational maps;
(4) Diamonds were found at Loc Ninh, Binh Phuoc province.

Keywords: Dianmond; kimberlite; lamproite; Central Highlands.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENGS D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)
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Pic diém phan bd va tiém nang cua Cobalt va Niken tai khu vuc N
Nua - Thanh Hoéa

Nguyén Khic Giang'™, Lé Tién Diing?, T6 Xuan Ban, Tran Van Buc?,
Pham Thanh Ding® , Dinh Dtc Anh*
1 Trirong Pai hoc Mo - Pia chat, 2Trung Tam Trién Khai Cong nghé Khoang chat, 3Vién Pia chat-Vién
Han 1am Khoa hoc va Cong nghé Viét Nam, “Tong cuc Pia chat va Khoang san Viét Nam

TOM TAT

Trong mot vai nam tré lai ddy, cing véi xu hudng thay thé cac dong co dét trong gay 6 nhidm bang dong
co dién xanh trong linh vuc giao théng van tai, nhu cau kim loai Co va Ni trén thé gioi da tang dot bién.
Khu vire Nai Nua, Thanh Hoa 14 noi xuét 16 khdi siéu mafic Nui Nua 16n nhat Viét Nam vai dién 16 khoang
gan 70 Km? 12 mot noi ¢6 tiém nang rit dang chii y vé Ni va Co. Ngoai cromit va serpentinit di kém voi
khéi Naii Nua da duoc khai théc tir hang chuc nam nay phuc vu cho cac nhu ciu trong nudc va xuat khau,
tai Ni Nua va cac thung liing xung quanh c6 mat khdi lwong Ién Niken va Cobalt, nhung chwa dugc quan
tam nghién ctru dang mirc. Két qua khao sat budc dau cia Poan Dia chat 401 trong giai doan 1975-1982
va cuia nhom téc gia trong thoi gian gan day cho thay Cobalt va Niken tai Nui Nua c6 thé duoc xép vao loai
hinh quing silicat caa nhém quang Laterit Ni-Co. Tai Nui Nwa, quing Co-Ni phan bé trong hai loai hinh
chinh: 1) Trong vo phong hoa trén cac da siéu mafic tai cac suon va dinh cua day Nuai Nua; 2) Trong cac
tram tich D& Tt xung quanh khéi Nui Nua (mot phan di chuyén thanh ban thai cua cac moong khai thac-
tuyén Cromit tai cac khu vuc My Céi, C6 Dinh va Mau Lam).

Két qua nghién ciru cho thiy Co va Ni ton tai dudi cac dang sau: 1) Thay thé dong hinh cho Mg va Fe va
duoc hap phu trén bé mat cua céc khoang vat silicat (Hydro-Serpentin, Feri-Saponit, Nontronit....); 2) Puoc
hap thu/thay thé ddng hinh cho Fe va Mn trong cac khoang vit oxit/hydroxit (Goethit, Asbolan/
Psilomelan). Ham luong Ni trong quang thay ddi trong khoang tir 0,5 dén 1,6%, ham lugng Co dao dong
tr 0,15 dén 0,55%. Trong d6 Co c6 xu huéng tap trung nhiéu hon trong cac hydroxit Fe-Mn
(Asbolan/Goethit), con Ni tap trung nhiéu trong cac khoang vat sét (Ferrisaponit, Nontronit). Két qua khao
st cho thdy khu vuc Nui Nua c6 tiém ‘nang Ni co thé 1én téi hang tram ngan tan; trit lugng Co c6 thé 1én
dén vai chuc ngan tan. Day 1a mot ngudn tai nguyén quy gia can phai dugc dau tu nghién ciru mot cach bai
ban dé phuc vu cho viéc khai thac nhiam dap wng nhu cau Ni-Co dang ting cao trén thé gioi.

Tur khéa: Cobalt; niken; siéu mafic; quing laterit; Nui Nwa-Thanh Héa.

1. Pit vén dé

Cobalt (Co) va Nickel (Ni) Ia nhitng kim loai da dugc con ngudi biét dén va khai thac, sir dung tir kha
lau. Trong khi Ni da duoc quan tdm va khai thac tir 1au véi san luong hang triéu tan kim loai/nam dé phuc
vu cho san xuat cac loai thép chat lugng cao va cdng nghiép ma thi Co méi bt dau dugc quan tam chd y
trong thoi gian gan day. Hién nay, ciing vai su phaét trién cua dién thoai di dong va trén thé gisi va xu huong
Chuyen manh tir xe hoi st dung nhién liéu quy udc (xang dau) sang sir dung ning lugng dién nén nhu cau
Co va Ni kim loai dang ting vot dé phuc vu cho linh vuc ché tao Pin va Acquy phuc vu dién thoai di dong
va xe hoi v6i nhu cau hién tai hang nam 1a hang trim ngan tan kim loai va s& dat t6i hang triéu tin trong
tuong lai gan (Shedd K. B., 2018).

Trén 1anh thé Viét Nam, cac mo quing sulphua Ni c6 chira Co da dugc tim thiy & Ban Phuc (Son La),
Su0| Cun, Ha Tri (Cao Bing). Ngoai quing Ni-Co c6 ngudn gbc noi sinh con c6 loai hinh quéng Ni-Co c6
ngudn géc ngoai sinh phan bé trong vo phong héa trén cac da siéu mafic & khu vuc Cao Bing, Song Da,
Thanh Hoéa. Két qua tim kiém cua DPoan Dia chit 401 (1983) cho thay cé mat trit lwvong kha Ion cua Ni va
Co tai khu vyc Naii Nua (Thanh Hoa). Mic du ¢6 gia tri nhu vay nhung loai hinh quing nay cho dén gan
day van chua dugc cht y danh gia ding mirc dé dua vao khai thac.

Dé g6p phan 1am sang to thanh phan vat chat ciing nhu dic diém phan bé cua Ni va Co tai khu vuc Ni

* Tac gid lién h¢
Email: nguyenkhacgiang@humg.edu.vn
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Nua nhiam phuc vu cho cong tdc thdm do va khai théc loai hinh khoang san nay, trong thoi gian vira qua
nhom tac gia da tien hanh thu thap géc tai liéu, tién hanh khao sat thue dia dé nghién ctu, thu thap va phan
tich mau, danh gia budc dau dac diém phan bo ciing nhu tiém nang cta quang Ni-Co tai khu vuee Nuai Nua.

2. Co s6 ly thuyét va phuwong phap nghién ctiu
2.1. Co ché hinh thanh qugng Ni-Co ngogi sinh

C6 nhiéu cach phan loai va goi tén quang Ni-Co nhung da s ngudi ta déu phan ra hai nhém quing
chinh: Quang sulfua (hoac sulphide) va quang laterit (laterite).

- Quang sulfua Ni-Co. La loai quing c6 ngudn goc noi sinh. Thanh phan gdm céc khoang vat 1a hop
chat cta luu huynh véi cac kim loai (Fe, Cu, Mn, Ni, Co...) nhu pentlandit ((Ni%*,Fe?*)sSs), pyrit (FeS,)
va pyrotin (FeS) chiraNi, Co... Trén thé gigi c6 nhiéu mo qudng loai hinh nay da duoc phat hién va khai
thac & khu vuc Sudbury (Canada), Norinski (Nga), Kereti (Phan Lan), Kambada (Australia).

- Quang laterit Ni-Co (Ni-Co laterite). La loai quang c6 ngudn goc ngoai sinh, duoc phan thanh hai loai
quang chinh (Berger V.1 et al. 2011): saprolit (hay con goi la quéng silicat Ni) va limonit (con dugc goi
quang oxit). Thanh phan cua quang nay cha yéu la goethit (FeOOH), hematit (Fe;Os), asbolan ((Ni%*,Co3*),
Mn**(0,0H)4.nH,0), c6 thé chira 1-2% Ni va 0,1-0,5% Co. Trong nhiéu truong ‘hop vé phong hoa khong c6
doi quang nay do bi x6i mon. Quang silicat Ni (hoac loai quéang saprolit) c6 thé chwa 1,5-2,5% Ni va 0,1-
0,3% Co. Thanh phan khoéang vat cua loai quang nay chu yéu 1a hydroserpentin (MgZ+ Fe2+ Ni2%)3Si20s
(OH)4.H20 bi rira liia Mg va lam giau Ni, garnierit hoac Ni-serpentin ((Ni,Mg)s SigO15(OH)..6H,0-
(Mg,Ni)3Si2Os(0OH)4), nhém smectit, chu yéu la nontronit (NaosFez®** (Si,Al);010(OH)2.nH,0) va Ni-
saponit ((Ca%*,Na)o3(Mg?*,NiZ*,Fe2*)3(Si,Al)4010(0OH)2.4H,0). Tuy theo thanh phan khoang vat quing
ngudi ta phén ra 4 nhom quang laterit A, B, C, D.

Quang Ni-Co ¢6 ngudn goc ngoai sinh thudng lién quan dén qué trinh phong hoa va tai tram tich san
pham phong héa cac da siéu mafic va dan xuit cua ching (serpentinit). Trong qué trinh phong héa, cac
khoang vat nguyén sinh nhu olivin, pyroxen (va san pham bién chat cua ching la serpentin) bi phan hiy
tao thanh keo silic, giai phéng cac ion Fe, Mg va Ni vao dung dich va thanh tao cac khoang vat giau Ni
theo c4c phan wng tiéu biéu nhu sau (Butt and Cluzel., 2016):

(Fe,Mg)2[SiO,] + 5H?* (dd) «> 2FeOOH + H4[ SiO,](dd)+ Mg (dd)

Olivin Goethit Axit silisic
4Mg[SiO,] + Ni?* (dd) =10 H « MgNis[ SisO,,](OH)+ 2Mg?* + 4H,0 (dd)
Forsterit Ni- Saponit

Theo Golightly (1981), phan mg quan trong nhit din t6i thanh tao Ni-serpentin/garnierit trong AL
phong héa 1a phan g thay thé trao d6i (chuyén héa) ciia Ni2* (c6 tinh oxy héa cao hon) trong nudc ngam
cho Mg?* (c6 tinh oxy héa thip hon) trong serpentin:

Mgs[Si2O.](OH)s + 3Ni?* (dd) <> (Mg,Ni)s[ Si2O.](OH)s+ Mg?* (dd)
Lizardit (Serpentin) Ni-Serpentin/Garnierit
Ngoai viéc c6 mit trong cau triic ciia cic khoang vat sét va garnierit, Ni con tham gia cAu trac va bi hap
phu trén b& mat cac khoang vat hydroxit Fe-Mn nhu goethit, asbolan... K&t qua sé tao ra cac tich tu Ni trong
v6 phong hoa c6 ham lugng cao hon nhiéu so véi trong da goc (Hinh 1).

Bién d6i ham lrgng Ni, Fe, Si, Mg, Al "ﬁ'”ﬁ Ham lugng % Ham lugng % Ham lugng %
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Hinh 1. Bién doi ham lwong Ni va Co trong v phong héa trén cdc dd tai khu vuc Serakaman Areas,
Sebuku Island, South Kalimantan (Indonesia) (Yoga Aribowol et al, 2018) (a) va tai Niti Nua (Pham
Thanh Pang va nnk, 2020) (b)
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Cobalt trong d4 gdc siéu mafic (SMF) ciing tham gia vao trong cu tric cta cac khoang vét olivin,
serpentin va cac oxit twong tw véi Ni. Ngoai ra Co con tham gia vao trong cau tric cua pyroxen. Trong qua
trinh phong hoa mét phan nhé Co s& dugc chuyén sang cau triic cic khoang vat sét nhung phan 16n Co s&
dugc giai phong vao nudc va sau d6 tham gia vao ciu triic hodc bi hip phu béi cac keo sit va dic biét 1a
keo Mn (asbolan). D¢ 1a sy khac biét kha rd rét trong hanh vi ctia Co so v6i Ni trong diéu kién ngoai sinh.
2.2. Cdc phwong phdp nghién ciru

Dé 1am sang to dac diém phan b va thanh phan vat chit cua quing Ni-Co & khu vuc Nai Nua, nhoém
tac gia da thu thap cac tai liéu co lién quan dén quang laterit Ni-Co & trong va ngoai nude, dac biét I cac
cong bo cua céc tic gia co trude va cac dé an khao sat tham do quang cromit, quang Ni ¢ khu vue Nui Nua
nhu Pham Vian An va Nguyén Thanh Huyén. (1981), Nguyén Khic Giang (1998), Nguyén Vian Phé va nnk.
(2018), Pham Thanh Dang va nnk. (2020), két qua cua phuong 4n tim kiém cua Poan Dia chéat 401 do
Nguyén Xuan Pao 1am chu bién (1983). Nhém téc gia ciing tién hanh thuc dia bd sung theo cac mat cét
dién hinh cua vo phong héa trén khdi Nui Nua va khao sat cac khu vuc khai théac quang cromit tai My Cai,
C6 Dinh va Mau Lam nham thu thap thong tin vé dic diém cau tric cua vo phong héa chira Ni-Co ciing
nhu dic diém phan bé cua céc tram tich chira quang tai cac thung liing xung quanh. Cac mau thu thap duoc
guri di phan tich xac dinh ham lwong Ni, Co, Cr bang phuong phap quang phd plasma tai Trung tdm phan
tich thi nghiém Dia chat. Cac mau lat mong duoc phan tich tai B mén Khoang Thach va Bia héa.

3. Pic diém phan bé quing Ni-Co tai khu vire Nii Nwa
3.1. Pic diém vé phong hoa (VPH) khéi Niti Nwa va cdc tram tich xung quanh

Tai Nui Nua, v6 phong hoa (VPH) phat trién kha manh va c6 cac mat cat day du (v6i doi trén cung 1a
doi laterrit/limonit) va mat cit thiéu voi d6i trén cing la sét/saprolit. B¢ day cuia vo phong héa dao dong tur
0,5m dén khoang 10m tily thudc vao dia hinh, myc nudc ngam, muc d¢ nut né cua da goc va mire do bao
ton VPH... VPH véi d6i trén ciing 1a limonit/laterit chi chiém dién tich nho trén cac bé mit san bang & phan
dinh nuai gﬁn Am Tién va Na Son. Pa sb dién tich VPH trén céac thanh tao SMF & khu vuc Nai Nua 1a loai
mit cit thiéu véi déi trén cung 1a sét min hodc cac san pham ban phong hoa (saprock).

Ngoai dbi twong 1a vo phong hoéa tan du dugc lam giau Ni-Co, xung quanh khéi Nui Nuwa con c6 mit
mot khéi lwong 16n cac san phim phong héa dugc van chuyen xudng va ling dong trong cdc thung ling
canh suon phia déng nam va tdy bic cua ddy nui. Cac sb liéu khao sat cho thdy cac tram tich hién dai &
phia dong béc thudng c6 bé day 16n hon (c6 noi dén vai chuc m) & phia tdy nam (thudng c6 bé day <10m)
ctia NGi Nua Céc san pham tram tich D¢ Tw hién dai nay kha giau cromit sa khoang di kém véi Ni va Co.
Pi c6 nhiéu van liéu mo ta vé dic diém dia chit cua cac sa khoang nay. Theo céc tai li¢u tim kiém da cong
bd ciia Poan 401 (1983), tai cac khu vuc An Thuong My Cai, C6 Pinh, Tinh M&, Mau Lam c6 céc than sa
khoéng cromit véi trit luong c6 thé 1én t6i hang triéu tin di kém véi cac than quing Ni va Co.

Trong qua trinh khao sat bo sung gan déy, ching toi ciing da khao sat nhiéu khu vuc trim tich chia sa
khoang cromit va khoang san Ni-Co di kém tai My Cai, C6 Pinh va Mau Lam. Tai cac khu vuc nay, qua
trinh khai thac sa khoang cromit da bat dau cach day hang chuc nam, dé lai mot khoi lugng bun thai 1én
dén hang chyc triéu tan, lugng Ni-Co hau nhu van duoc giit nguyén va chuyén vao trong cc bun thai.

3.2. Piic diém phan bé ciia Ni va Co trong VPH khéi Niti Nuwa va cdc tram tich xung quanh

3.2.1. Phan bé cua Ni-Co trong VPH

Nhu da trinh bay & phan trén, Ni va Co phan b trong céc khoang vat nguyén sinh (olivin, serpentin),
trong qué trinh phong héa s& duoc giai phong va dugc hap phu tré lai trong céc khoang vat thir sinh nhur
hydroserpentin, feri-saponit, nontronit, cac hydroxit Fe-Mn (goethit, asbolan...)

Tuong ty nhu trén VPH ¢ dinh va suon Nai Nua, trong cac tang trim tich vay quanh Nai Nuwa, Co va
Ni ton tai trong ca cac khoang vat oxit-hydroxit Fe-Mn va cac khoang vat silicat. Ching tao nén hai loai
quang chinh, d6 1a quing limonit giau Ni-Co (giau cac von két hydroxit Fe-Mn chira Ni, Co) va loai quing
saprolit-Ni-Co (giau nontronit, saponit va serpentin chira Co-Ni). Két qua nghién ctu ciia Pham Van An va
Nguyén Thanh Huyén (1981), Nguyén Khic Giang (1998), va nghién ciru bo sung ciia nhém tac gia cho
thiy ham luong Ni trong v phong hoa trén cac siéu mafic khdi Nui Nua dao dong tir 0,3 % dén 1,1%, ham
lugng Co dao dong tir 0,01 dén 0,20 % tly thudc vao vi tri trong mat cat VPH. Khai quéat phan bd ham
lugng Ni-Co trong mat cit vo phong héa tai khu vuc nghién ciru duge thé hién ¢ Bang 1.
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Bdng 1. Khdi qudt cdc ddc diém phan bé cua Ni va Co trong VPH tai khu viee Niii Nuea

T Tén d6i Béday | Khoang vatchira Ni-Co chuyéu | Ham lwong | Ham luong
(m) Ni (%) Co (%)
4 | Limonit 0-3m | Goethit, feri-serpentin, nontronit, 0,3-0,9 0,02-0,20
asholan
3 | Phong héa manh 0,5-5 | Saponit, nontronit, hydro-sepentin, 0,3-0,8 0,02-0,08
(saptrolit) hydrogoethit
2 | Phong héa yéu 0,5-5 | Hydroserpentin, saponit, nontronit, 04-1,1 0,02-0,15
(saprock) hydrogoethit, garnierit ?
1 | bagbe Serpentin, cromit, cromspinel, 0203 | 0,01-0,02
olivin

3.2.2. Phan bé cua Ni -Co trong céc thanh tgo tram tich.

Sau qud trinh hang triéu nam bi phong hoa, boc mon va rira liia, mot khdi luong 16n cac san pham phong
hoa tir Nui Nua c6 chira Ni-Co da duoc dua xuong cac thung liing xung quanh tao thanh cac 16p tram tich
c6 bé day tir vai m dén hang chuc m. Bic biét & phan day cuia cac bon trim tich nay thudng c¢é nhiing thanh
tao hat tho giau sa khoang cromit di kém Ni va Co (dac biét 1a trong cac két von hydroxit Fe-Mn-asbolan
va goethit).

Két qua tim kiém cua Poan 401 (1983) va két qua nghién ctru cia nhém tac gia cho thy trong cac than
quang Ni-Co tram tich & Nti Nua, ham lugng Ni dao dong trong khoang tir 0,6 dén 1.3%, ham lwong Co
dao dong tir 0,01 dén 0,25%. Ni thuong c6 mat trong ca cac loai khoang vat sét (nontronit, saponit,
hydroserpentin) va trong hydroxit Fe (goethit) con Co ¢6 mit chu yéu trong cac hydroxit Fe-Mn (goethit,
asbolan), tham chi ¢ nhitng mau 1am giau két von hydroxit Fe-Mn (Hinh 2.b), ham lugng Ni 18n t6i hon
1,8%, Co 1én dén hon 0,5%. Dac biét cong tac khai thac va tuyén cromit sa khoang nhiing khu khai thac
xung quanh Nui Nua da dé lai hang triéu tan bun thai c6 chira Ni-Co. Day 1a ngudn quing quan trong can
c6 nghién ciru dénh gia chi tiét. Dé danh gia so bo tiém nang Ni-Co trong quang thai ndy, chung toi da tién
hanh phan tich ham lugng Ni va Co trong mét sé mau dién hinh. Két qua duoc thé hién & Bang 2.

Bang 2. Ham hrong Ni-Co trong mét s6 mau tram tich nguyén khai va sau sang tuyén ¢ khu viee Niii Nuea

Ham lwgng

Ky hiéu | Khu Mb ta so' b miu va thanh phan khoang vat
LILIR B vuc (theo thir tw ham lweng giam dan) (ppm)
: : : Ni Co | Mn
San pham dudi sang trong ho bun thai: Sét-san, bot san
M3 pham thai ciia tuyén cromit, mau xam nau, mém bo, Lay
1 | Ccp-0211 | & 5 tir déng thai phia ngoai khu My Cai. Thanh phanchayéu | 0,48 | 0,03 | -
Ia hydroserpentin, nontronit, goethit, thach anh, kaolinit,
hydromica
M San soi cat cac két von sat 1an 16n, mau nau den, ddy
2 | Cb-03/1 Cé}; muong x6i ctia ho thai tai My Cai. Thanh phan cha yéu 0,75 | 0,19 -
13, goethit, hydroserpentin, thach anh, kaolinit
Sét bot dudi sang trong ho bun thai, mau x4m xanh, do
Mau sau dudi mat ruong 0,5-1m, Ranh dao phia ngoai ra gﬁf\
3 | Cb-15/1 LA dép ngan chaa bun tai thung ling Mau La&m. Thanh phan | 0,30 | 0,04 | -
am , n TN . . .
khoéng vat chu yéu la nontronit, saponit, hydroserpentin,
goethit

R Sét tram tich hat min nguyén khai, mau xam xanh, do Séy
4 | Cb-17/1 | ' dudi mat ruong 1m-1,5m. Thanh phan khoang vat cha yéu | 0,47 | 0,02 | -
14 nontronit, saponit, hydroserpentin, goethit

\Von két Sat-Mn mau nau den, kich thude vai mm dén
>1cm, 6 lan it cac manh serpentin kich thuéc vai mm
5 | ML51/1 dén >1cm bi phong héa (san pham trén sang cua dai tuyen 1,81 | 0,55 | 9,24
tai khu Mau Lam). Thanh phan khoéng vat quang cha yéu
Ia goethit, asbolan, serpentin

V6n két Sit-Mn mau nau den, kich thudc vai mm dén
6 | ML51/2 Mau | >1cm, c6 lan nhieu cac manh serpentin kich thuéc vai
L&m | mm dén >1cm bi phong hda (san pham trén sang cia dai

tuyén tai khu Mau Lam). Thanh phan khoang vat quing

1,36 | 0,39 | 6,88
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chu yéu 1a goethit, asholan, serpentin

Voén két Sat-Mn mau nau den, kich thudc vai mm dén
>1cm, 6 lan c&c manh serpentin kich thuge vai mm dén

7 | ML.51/3 tﬂéamu >1cm bj phong héa (san pham trén sang ciia dai tuyén tai | 1,60 | 0,45 | 7,52
khu Mau Lam). Thanh phan khoang vat quang cha yéu la
goethit, asbolan, serpentin
MaU Déng san pham ba thai trén sang, hat thd 1an phan min

8 | ML.52/1 A hon, mau xdm nu, ndu den, khu Mau Lam. Thanh phan 1,08 | 0,27 | 4,34
chu yéu la hydroserpentin, saponit, nontronit, goethit

Qua két qua phan tich cac mau tir bun thai cua tuyén cromit c6 thé thiy r5 ham lwong Ni va Co c6 su
khéc biét rat Ion giira cac san pham hat thd (trén sang) hoac lay tir 16p day cua bon thai) va cac san pham
tram tich min (sét bot). Ham luong Ni trong céc ban thai hat min thuong <0,5%, con ham lugng Co thuong
nho hon 0,05%, trong khi ham lwong Ni trong phan hat thd c6 thé dat téi 1,8 %, con ham lwong Co c6 thé
dat khoang 0,55% va c6 quan hé ty Ié thuan rat chat véi ham lugng Mn trong mau.

4. Két luan va kién nghi

Qua cac s6 ligu da duoc cong bd va két qua nghién ciru bd sung cua nhém tac gia cho phép rit ra nhiing
két luan ban dau nhu sau:

- Ni va Co tai khu vyc nghién ciru ¢6 mat trong VPH trén cac dé siéu mafic va trong céc tram tich Dé
tr xung quanh khdi Nti Nua, chi yéu tap trung trong céc khoang vat hydroserpentin, ferisaponit, nontronit,
goethit, asbolan.

- C6 sy khéc biét nhét dinh vé dang ton tai cia Ni va Co trong VPH va trong céc tram tich xung quanh
Nui Nua. Trong d6 Ni chu yéu thay thé cho Mg va Fe trong cac khoang vat hydroserpentin, ferisaponit,
nontronit. Mot phan nho thay thé cho Fe trong goethit va bi hip phu trong cac khoang vat sét. Cobalt mot
phan nho thay thé cho Fe trong cac khoang vat sét, con dai bo phan bi hap phu bai cac khoang vat sét va
thay thé cho Fe trong cac két von hoic cac mang keo hydroxit Fe-Mn (goethit va asholan).

- Ni va Co tai khu vyc Nuai Nua thuong ¢6 ham lugng tang cao ¢ phan thap cua vo phong hoa va tap
trung & trong céc 16p tram tich hat tho tai phan day cua bon tram tich xung quanh Nui Nua, tao nén céc
than quang Ni-Co c6 gia tri cdng nghiép.

- Qua cac két qua nghién ctru da cong bd va cac khao sét bd sung cia nhém tac gia cho thy tiém ning
Ni va Co ¢ khu vuc Nui Nua kha 16n. Trong thuc té, Poan Pia chit 401 d tién hanh tim kiém quiang Cr-
Ni-Co tai khu vire Nui Nua trén dién tich 100Km?2 va da khoanh ndi dugc c4c than quiang véi ham lwong
bién Cr-1,5%, Ni-0,5%, C0-0,1% vdi trir lwong cap C,1a 1.187.449 tin Cr,03, 41.852 tin Ni va 10.075 tan
Co (Nguyén Vin Dao, 1983).

Céc thong tin vé dac diém phan bd va tiém ning Ni-Co tai khu vure Nti Nwa mai chi 1a nhitng két qua
nghién ctru va danh gia ban dau. Dé phuc vu cho viéc khai thac va str dung hop Iy va hiéu qua quang Ni-
Co & khu vuc Ni Nua, can phai tién hanh khao sat, tham do toan bo dién tich cac tram tich Dé tir xung
quanh khéi Naii Nua, phan bé ciia Ni va Co trong céc bun thai. Ngoai ra can nghién ciru chi tiét thém dang
ton tai va phan bé cua Ni-Co trong cac tram tich nay.

Loi cam on

Céc tac gia cuia bao c4o xin chan thanh cam on Trung tdm Trién khai Cong nghé Khoéng chét, Pai hoc
Mo Dia chét va dé tai “Nghién cizu cong nghé thu héi Coban va Niken kim logi tiz bun thai cia qud trinh
tuyén quang cromit Cé Binh, Thanh H6a” di tao didu kién cho di khao sat thyc dia va phan tich cac loai
mau b sung phuc vu cho béo céo nay.
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ABSTRACT

Distribution characteristics and potential of Ni-Co in Nui Nua area,
Thanh Hoa province

Nguyen Khac Giang?, Le Tien Dung?, To Xuan Ban?, Tran Van Duc?, Pham Thanh Dang?,
Dinh Duc Anh*
'Hanoi University of Mining and Geology
2Center for Mineral Technology Development, Institute of Geology
3National Academy of Science and Technology
“General Department of Geology and Minerals

In the past few years, along with the tendency of replacing polluting internal combustion engines with
green electric motors in the transport sector, the demand for Co and Ni metals in the world has skyrocketed.
The Nui Nua area, Thanh Hoa province is the site exposed largest ultramafic intrusion in Vietnam in an
area of about 70 km? with a remarkable potential for Ni and Co. In addition to the chromite and serpentinite
associated with Nui Nua massif, which has been exploited for decades for domestic and export needs, there
are quite large quantities of Ni and Co in Nui Nua and surrounding valleys. These minerals, however, have
not been given proper research attention. Survey results of the Geological Division 401 in the period of
1975-1983 and in press authors recently showed that Co and Ni in Nui Nua could be classified as silicate
ore type of laterite Ni-Co ore. At Nui Nua, Co-Ni ore is distributed in two main types: 1) In weathering
crust (regolith) on ultramafic rocks at the slopes and peaks of Nui Nua mountain range; and 2) In Quaternary
sediments in the valleys surrounding Nui Nua Masiff (partly converted into sludge from cromite mining
pits and processing mud waste in My Cai, Co Dinh and Mau Lam areas).

The results show that Co and Ni exist in the following forms: 1) Isomorphic replacement for Mg and
Fe in the mineral lattice or/and be adsorbed on the surface of silicate minerals (Hydrated Serpentine,
Ferisaponite, Nontronite....); and 2) Absorbed or replace isomorphically for Fe and Mn in the Fe-Mn oxide
/ hydroxide minerals (Goethite, Asbolan/Psilomelan). The content of Ni in ores varies from 0.5 to 1,6%,
Co content ranges from 0.15 to 0.55%. Where Co tends to concentrate in Fe-Mn hydroxides, while Ni is
more concentrated in clay minerals such as ferisaponite, nontronite. Survey results show that the Nui Nua
area has a large Ni resources which can reach hundreds of thousands of tons; Co resources can be up to
several tens of thousands of tons. This is a valuable resource that needs to be thoroughly researched in order
to be soon exploited to meet the rising demand of Ni-Co in industrial sector.

Keywords: Cobalt; nickel; ultramafic; laterite ore; Nui Nua - Thanh Hoa.
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Pic diém cdu trac cdc da phién chira granat cia hé tang Nam C6, khu
vuc Son La, d61 khau Séng M4, Tay Bac Viét Nam

Bui Vinh Hau'*, Tran Thanh Hai®, Ng6 Xuan Thanh', Ngé Thi Kim Chi*
! Trirong Pai hoc Mo - Pja chat

TOM TAT

Dic diém ciu tridc, t6 hop cong sinh khoang vat cua cac tram tich pelit bién chét chira granat thudc hé tang
Nam C9, d6i khau Séng M4, ving Tay Bic Viét Nam dugc nghién cau chi tiét dé 1am tién dé phuc vu viéc
tinh toan va xac dinh qua trinh tién hoa nhiét dong (ap suit-nhiét do- thai gian) caa khu virc nghién cau.
Céc da tram tich pelit bién chat cé t6 hop cong sinh khoang vat bao gom granat, chlorit, albit, thach anh va
muscovit, di ciing véi cac khoang vat phu nhu apatit, zircon, monazite, xenotit, ilmelit. T6 hop muscovit
va chlorit ciu thanh mit phién chinh trong da (Sn). Albit va granat c6 cau trdc 1a cac hat ban tinh, kich thuéc
lan luot tir 0,2-1 mm va 0,5-1,2 mm. Céc ban tinh albit thudng cé gidu cac thé ti 1a cac khoang vat c6 trudc
nhu thach anh, muscovit, chlorit, zircon, granat, cac khoang vat nay sap xép dinh huéng bén trong albit tao
thanh dau vét cia mat phién c6 trudc (Sn.1). Ban tinh granat thuong nghéo cac thé tu, bi bién d6i & ria va bi
thay thé boi khoang vat thir sinh nhu biotit, chlorit. Bac diém ciu tric trén cho thay c6 it nhat 2 pha bién
chat va bién dang chinh da tic dong 1én cac da pelit trong khu vuc. Pha thi nhét hinh thanh nén té hop cong
sinh khoang vat ton tai dang thé td trong cac ban tinh albit va hinh thanh mit phién Sp.1. Pha bién dang va
bién chat tha hai hinh thanh té hgp cong sinh khoang vat 1 cac ban tinh granat, albit va cac khoang vat nén
thach anh, muscovit, chlorit, thach anh.

Tir khoa: Nam Co; Doi khau Song Ma; da phién chua granat.

1. Pit vén dé

Nhitng nam gan day, viéc nghién ciru cac da tram tich bién chét lién quan dén qua trinh hat chim ciing
dugc nhiéu nha dia chat trén toan thé giéi quan tam nghién ciru dé dwa ra nhitng gdc nhin da chiéu vé dic
diém, sy hinh thanh va phét trién cua mot doi khau kién tao (Chmielowski va Berry, 2012; Skora va nnk.,
2015, Maldonado va nnk. 2018). Nhitng nghién ciru nay da gop phan quan trong trong viéc lam sang to qué
trinh va cham gitra hai mang kién tao, giai doan bt dau hat chim vo dai duong cho dén giai doan va cham
luc dia. Trong d6, mot loai d4 tram tich dac biét dugc quan tim 1a cac da pelit gdm chu yéu la cac khoang
vt sét, rat dé bi bién doi trong qua trinh thay do6i diéu kién nhiét do va ap suat, duoc coi la mot loai da chi
thi dé xac dinh diéu kién nhiét do va ap suat cua qué trinh bién chat lién quan dén va cham kién tao (Tinkham
va nnk., 2001; Smye va nnk., 2010; Carmona va nnk., 2013; Maldonado va nnk. 2018). B4 pelit nam trong
d6i khau, do d6 da tré thanh ddi twong nghién ciru quan trong trong viéc nghién ciu qué trinh hinh thanh
va phat trién cuia mot dgi khau (Azafion va nnk., 1998; Meyre va nnk., 1999; Maldonado va nnk., 2018).

Déi khau Séng M3 & Tay Bac Viét Nam tir 1au da dugce dong dao cac nha khoa hoc cho rang do 1a ranh
gidi hoi nhap giita hai dia mang kién tao Nam Trung Hoa va Pong Dwong (Hinh 1a; Fidlay va Phan, 1997;
Lepvrier va nnk., 1997, 2004, 2008; Hoa va nnk., 2008; Liu va nnk., 2012; Nakano va nnk., 2010; Vuong
va nnk., 2013; Zhang va nnk., 2013; Thanh va nnk., 2016; Hiéu va nnk., 2017; Hau va nnk., 2018). Quan
diém trén xuat phat tir sy ton tai ctia cac to hop mafic-siéu mafic ma thanh phan cua ching dugc cho la
phan con lai caa mot vo dai duong ¢d (Hinh 1a; Thanh va nnk., 2016), cling véi d6 1a su xuat hién cua cac
da bién chat 4p suét cao nhu granulit va eclogit & phan tay bic cia d6i khau Song M4 (Hinh 1a; Nakano va
nnk., 2008, 2010; Zhang va nnk., 2013). Cho dén ndy, viéc nghién ciru cac da tram tich bién chat lién quan
dén dai khau Séng Ma con kha han ché, chu yéu ding lai & mo ta dic diém thach hoc, ngoai trir nghién ciru
cac da eclogit va granulit & phan tay bac doi khau Séng Ma (Fidlay va Phan, 1997; Tran Vin Tri va Vii
Khuc, 2011; Nakano va nnk., 2008, 2010; Zhang va nnk., 2013). Biéu nay lam cho viéc két néi lich sir dia
chat khu vuc con nhiéu khé khin va ton tai nhiéu tranh luan vé ban chit va vai tro kién tao cua chling trong
lich sir phét trién kién tao giira hai dia mang kién tao Nam Trung Hoa va Pong Duong.

* Tac gid lién h¢
Email: buivinhhau@humg.edu.vn
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Do d6, trong bai bao nay, dic diém vé cau tric, t6 hop cong sinh khoang vat cia cac phién chira granat
(trAm tich pelit bién chat) thugc hé ting Nam C6 nam trong khu vuc Son La s& dugc nghién ciu chi tiét tao
tién d& cho viéc tinh toan va xac dinh qué trinh tién héa lich sir bién chét (4p suat-nhiét do-thoi gian (P-T-
t)) cua cac d4 tram tich bién chét trong khu vuc tir d6 1am co sé khoi phuc lich sir tién hoa kién tao cua ranh
gioi mang Bong Duong va Nam Trung Hoa.

2. Co s6 tai liéu va phwong phap nghién ciru

Theo Hau va nnk (2018), hé tang Nam C6 trong khu vuc Son La dugc cau thanh chii yéu boi cac da
pelit bi bién chat nam xen kep véi cac da cat két hat nho. Trén binh do kién trdc khu vuc, hé ting Nam Co
nam trong nhan caa nhan cua phic nép ndi Séng M4 (Song Ma anticlinorium, Fidlay va Phan, 1997) va co
thé chia 1am hai dai bién chat khac nhau 1a d6i biotit & ngoai va d6i granat o trung tam (Hinh 1b). T6 hop
cong sinh khoang vat cia déi biotit bao gom thach anh + biotit + muscovite + chlorit, trong khi d6 doi
granat bao gom thach anh + granat + muscovite + chlorit + biotit. Zircon, ilminit, xenotit, monazit, apatit
la cac khoang vat phu xuét hién & ca 2 dai bién chit biotit va granit.

Hai muoi mau da duoc ldy cit ngang qua hé ting Nam Co doc theo dwdng 4G tir Son La di Séng Ma
(Hinh 1b), va 2 mau thugc déi bién chat granat da dugc chon dé lam Iat mong phuc vu viéc nghién cau to
hop cong sinh khoang vat va vi Cau trdc (Mau SMO1 va SM02). Lat mong dugc cét vudng goc véi cac cau
tao phién va song song véi cac ciu tao duong trén mat phién. Ty Ié phan tram cua cac khoang vat dugc
phan tich va tinh todn bang phuong phap dém diém (15 000 diém).

Thanh phan dia hda khoang vat ciia mau SMO01 dugc phan tich bang may dién tir quét JEON JXA 8500F
dit tai Korea Polar Reseach Institute (KOPRI) (phuong phép phan tich va diéu kién cai dat may xem chi
tiét tai Kim va nnk., 2019).

Permo-Triassic
li’ sedimentary rocks
E] Permian Granitoid
(Chieng Khuong Complex]
Serpentinite
metagabbro | Song Ma
L ophiolite
D Amphibolite

D Metasedimentary rocks
(Nam Co Complex)

_____ =|| ™\ Faults ~~ Isograd

Sample y, Foliation
location &lineation

Sedimentary rocks
|:| Quaternary sediment

‘Z Conglomerate, sandstone,
shale, chert and limestone

Volcanic rocks

Basalt and andesite

Plutonic rocks
E Granitoid and syenite
Gabbro and ultramafic rock
Metamorphic rocks
ﬂ]]]] Slate, phyllite and greenstone
- Schist, gneiss and amphibolite z

\ Faults
O] Eclogite locality

50 km

Hinh 1: a) Déi khau S6ng Ma trong khu vuc Tay Bdc Viét Nam, b) so do dja chat khu virc nghién ciru va
vi tri lay mau.

3. Két qua va thao luan
3.1. Té hop céng sinh khoang vt va dic diém vi cdu tgo

T4 hop cong sinh khoang vat trong hai mau d4 phién chira granat SM01 va SM02 gdm c6 thach anh +
granat + muscovite + chlorit, di cing vai cac khoang vat phu nhu apatit, zircon, monazite, xenotit, ilmelit.
Muscovit va chlorit c6 dang ép det kéo dai kich thudc theo chiéu tir 0,1-0.5 cm (Hinh 2a-d) va thuong phat
trién cling véi nhau dé cau thanh mat phién chinh trong d4 (S,) (Hinh 2a, b). Plagiocla va granat c6 cu triic
Ia céc hat ban tinh, kich thuéc lan luot tir 0,2-1 mm va 0,5-1,2 mm (Hinh 2a-d). Cac ban tinh plagiocla
thuong c6 giau cac thé ti 1a cac khoang vat co trude nhur thach anh, muscovit, chlorit, zircon granat (Hinh
2 ¢,d), cac khoang vat nay sip xép dinh huéng bén trong albit tao thanh dau vét caa mat phién co trudc (Sp.
1) (Hinh 2c). Ban tinh granat thuong nghéo céc thé t, bi bién d6i ¢ ria va bi thay thé boi khoang vat thi
sinh nhu biotit, chlorit (Hinh 2a). Pac diém cau trdc trén cho thay c6 it nhat 2 pha bién chat va bién dang
chinh da tac dong 1én cac da pelit trong khu vyc. Pha thir nhat hinh thanh nén t6 hop cong sinh khoang vat
ton tai dang thé tu trong cac ban tinh albit va hinh thanh mat phién Sy.1. Pha bién dang va bién chat thi hai
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hinh thanh t& hop cong sinh khoadng vat I c4c ban tinh granat, albit va cac khoang vat nén thach anh,
muscovit, chlorit, thach anh.

%200 100pm -+ S—

Hinh 2. Anh chup lat méng thé hién té hop cong sinh khoang vdr va dic diém vi cdu tric cua dd phién

chira granat thugc hé tang Négm C8, khu viee Son La; (a, b) chup bang kinh hién vi quang hoc duéi 1

nicon; (c, d) chup bang kinh hién vi dién tir quét (SEM); céc ky hiéu: Grt, granat; Ms, muscovit; Chl,

chlorit; P, plagiocla; IllI, llmenit; Ap, apatit; Mnz, monazite; Qz, thach anh, Zrn, zircon. Thuoc ty 1¢
tuong ung voi 0.1 mm.

3.2. Péc diém thanh phdn dia hda khoang vt
a) Granat

Ban tinh granat trong mau SMO01 chiém khoang 2 % dién tich trong lat mong va dic diém dia hoa
c6 su thay déi thanh phan tir trong nhan ra ngoai, dwoc thé hién bai sy giam dan cua thanh phan spessatin
twong (g Vai sy ting dan cua thanh phan almandine theo hwdng tir nhan ra ngoai ria, diéu nay cho thiy
céc ban tinh granat nay dugc hinh thanh trong mot giai doan bién chat (Woodsworth, 1977) (Hinh. 3a). Ban
tinh granat trong mau SMO1 giau thanh phan almandine va spessatin nhung lai c6 ham lwong grossular va
pyrope thap ((Xalm=0.63-0.74; Xsps=0.18-0.27; Xprp=0.03-0.05 and Xgrs=0.04-0.05). Trong khi dé cac
hat granat ton tai dang thé td trong cac ban tinh plagiocla cd thanh phan kha dong nhét tir trong nhan ra
ngoai, dic trung boi giau thanh phan almandin nhung thanh phan spessatin, pyrop va grossula lai tuong dbi
nghéo (Xalm=0.83-0.84; Xsps=0.07-0.08; Xprp=0.03 and Xgrs=0.06) (Hinh. 3a, b). Gi4 tri X cia ca ban
tinh granat va granat dang thé ti twong ddi giéng nhau (Xge = 0.96) (Hinh. 3b).
b) Muscovite

Muscovit chiém khoang 42 % dién tich trong 1at mong va cé gia tri Na/(Na + K + Ca) thay doi tir
0.07-0.09, ham lugng Si va Al dugc tinh toan theo 11 nguyén tir O trong c4u tric phan ti lan luot 1 3.17-
3.19 apfu va 2.50-2.65 apfu (atom per formula unit). Trong khi d6 gia tri Na/(Na + K + Ca) va ham lugng
Si, Al cia muscovite dang thé ti trong mau SMO1 lan luot I 0.05-0.07, 3.24-3.27 apfu va 2.31-2.54 apfu
(Hinh 3c).
¢) Chlorit va plagiocla

Chlorit nén trong mau SMO01 chiém khoang 13 % dién tich trong lat mong c6 thanh phan kha ddng
nhét vai gia tri XFe 1a ~0.71, ham lugng Al dugc tinh toan theo 14 nguyén tir O trong ciu truc phan tir 1a
2.87-2.97 apfu (Hinh 3b).
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Hinh 3: Thanh phan dia hda khoang vt trong mau SMOl a) thanh phan dia hoa granat, b) thanh phan
dia hoa chlorit va granat, ¢) thanh phan dia h6a muscovit

Plagiocla chiém khoang 4% dién tich Iat mong va c6 thanh phan dia hoa 1a kha ddng nhat véi ham lwong
Ab (albite) = 0.93-0.99. Nhu vay tir thanh phan dia hda khoang vat ching ta c6 thé nhan thay su khac nhau
vé thanh phan cua céc khoang vat ban tinh granat, khoéng vat nén nhu muscovite so véi cac khoang vat
granat va muscovite ton tai dudi dang thé tu trong cac ban tinh plagiocla. Sy khéc nhau vé thanh phan
khoéng vat nay chi ra rang cac khoéng vt ton tai dang thé ti trong ban tinh plagiocla duoc hinh thanh trong
mot giai doan bién chit va bién dang khac vai giai doan bién chét bién dang dé hinh thanh cé4c ban tinh
granat va plagiocla va khoéng vat nén muscovite, chlorit (Hinh 3a, c).

3.3. Pic diém kién tgo khu varc

Két qua phan tich thanh phan dia héa khoang vat cing vai dic diém vi ciu tao trong lat mong trinh
bay & trén cho thay cac d4 pelit bién chat chua granat cua hé tang Nam Co trong khu vuc Son La di trai
qua hai giai doan bién chat va bién dang khac nhau (M1 va My). Pha bién dang va bién chat thir nhat (My)
duoc xac dinh bang t6 hop cong sinh khoang vat ton tai dang thé tu trong cac ban tinh plagiocla bao gom
granat + chlorit + muscovit + rutil/ilmenit + monazite, cac khoang vat nay dwoc sip xép dinh huéng va ciu
thanh nén mat phlen Sn1. Thanh phan khodng vat hinh thanh trong giai doan M; dugc dac trung boi
muscovite ¢ ham lwgng Si cao (3.24-3.27 apfu) va granat giau almandine (Xam=0.83-0.84; Xs,s=0.07-0.08;
Xprp=0.03 va X¢:s=0.06). Trong khi d6 t6 hop cong sinh khoang vat gom céc ban tinh granat + plagiocla va
céc khoang vat nén nhu thach anh + muscovite+ chlorit dwoc hinh thanh va ép phién (Sy) trong giai doan
bién chat muon hon (My).

Fidlay va Phan, 1997 ciing da tim thay nhiing bang chiing ching té cac da bién chét cua doi khau
Séng Ma di trai qua ba giai doan bién chat va bién dang. Giai doan thir nhat (M1) tao ra cac da phién thach
anh mica (Sy), giai doan thi hal (My) déac trung bai sy phén phlen manh mé& caa d4 phién mica va hinh
thanh cac vi uén nep (S2) va cudi cung la giai doan (Ms) phét trién cac ciu tao dang thd nhiu va céc dai
mica theo mat phién. Nhitng nghién ciu gan day caa Nakano va nnk, 2010; Zhang va nnk, 2013 trén cac
d4 bién chat &p suat cao nhu granunit va eclogit & khu vuc phia Tay Bac d6i khau Song Ma da chi ra rang
cac da bién chit &p suét cao trong khu vuc c6 tudi bién chat khoang 230-243 tr.n. Tuy nhién, két qua tudi
khoang 424 tr.n. ciing da duoc ghi nhan tir mot sé cac vi hat monazit xuat hién kiéu bao thé trong cac hat
granat (Nakano va nnk, 2010). Tran Thanh Hai va nnk, 2014 ciing d3 xé4c dinh dugc 2 pha bién dang, bién
chat chinh tac dong nén cac da trong dia khbi Pong Duong: D; dic trung boi qua trinh bién chit khu viuc
tao nén cac cau tao dang phién va sy milonit hoa di cing véi cac thanh tao magma felsic tudi khoang 430
tr.n; D2 1a giai doan kién tao tao thanh nhiing nép udn khu vue phuong TB-DN va cac bién dang déo khéac,
giai doan nay dién ra trong khoang 260-240 tr.n.

Nhu vay tir két qua nghién ctiu thanh phan dia hda khoang vat ciing nhur vi ciu tao cia cac d4 phién
chira granat ctia hé tang Nam C6 trong khu vure Son La két hop vai nhitng cong trinh nghién ctru trude do
trong khu vuc cho thay cac da ctia hé tang Nam Cb noi riéng va cac da nam trong déi khau Séng Ma noi
chung da trai qua qué trinh bién chat va bién dang da ky. Tuy nhién, dé c6 thé két ndi cac qua trinh bién
chat va bién dang xac dinh duogc trong hé ting Nam C6 vdi cac giai doan kién tao chinh dién ra trong khu
vic Pong Duong thi can ¢6 thém cac nghién ciu chi tiét vé dic diém bién chat va tudi bién chat cua céc
thanh tao bién chét trong khu vuec.

4. Két luan

Két qua phan tich thanh phan dia héa khoang vat ciing véi didc diém vi cau tao trong &t mong trinh
bay & trén cho thay cac da pelit bién chét chira granat cua hé tang Nam Co trong khu vuc Son La da trai
qua hai giai doan bién chét va bién dang khac nhau (M1 va My). Pha bién dang va bién chét thir nhat (My)
dugc xac dinh bang t6 hop cong sinh khodng vat ton tai dang thé td trong cac ban tinh plagiocla bao gom
granat + chlorit + muscovit + rutil/ilmenit + monazite, cac khoang vat nay duoc sap xép dinh huéng va cau
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thanh nén mat phién Sy... Trong khi d6 t6 hop cong sinh khoang vat gom cAc ban tinh granat + plagiocla va
céac khoang vat nén nhu thach anh + muscovite+ chlorit dugc hinh thanh va ép phién (S,) trong giai doan
bién chat muon hon (My).
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ABSTRACT

Microstructure characteristics of the ganet-bearing schist from Nam
Co formation, Son La area, Song Ma suture zone, Northwestern
Vietnam

Bui Vinh Hau'™, Tran Thanh Hai?, Ngo Xuan Thanh!
'Hanoi University of Mining and Geology

The mineral assemblage and microstructure characteristics of garnet-bearing shists from the Nam Co
formation, Song Ma suture zone, northwestern Vietnam were investigated, preliminarily to constrain
pressure-temperature-time paths of the study area. The meta-pelites have an identical mineral assemblage
consisting of garnet, chlorte, albite, quartz and muscovite, together with accessory apatite, zircon, monazite,
xenotime, and ilmenite. An aggregate of muscovite and chlorite defines the major foliations (Sn). Both
albite and garnet occur as a porphyroblast, ranging in size from 0.2 to 1 mm and from 0.5 to 1.2 mm,
respectively. Albite porphyroblasts commonly have the curved to sigmoidal inclusion trails defined by
graphitic materials (Sn-1). Garnet porphyroblasts in the sample is generally characterized by paucity of
inclusions and retrograde corona of bitotite and chlorite. Garnet also occur as an inclusion within albite
porphyroblast. All the above microstructures suggest two deformation and metamorphic stages (M1 and
M) were affected to metapelites of the Nam Co formation, Song Ma suture zone. Relic mineral inclusions
inside porphyroblastic albite such as garnet + muscovite + chlorite + rutile/ilmenite + monazite represent
earlier metamorphic stage M1 and defined foliation S,.1. Porphyroblastic garnet + muscovite + chlorite +
albite + biotite + monazite + ilmenite denote the later metamorphic stage M, and foliation Sp.

Keywords: Nam Co formation; Song Ma suture zone; granet-bearing schists.
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ERS E’ HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH SORNCES M VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Tuoi dong vi U-Pb cua zircon trong d4 plagiogranit phtrc hé biéng
Bong va y nghia dia chat caa ching

BUi Vinh Hau", Tran Thanh Hai', Ngd Xuan Thanht
! Truong Pai hoc Mo - Dja chat

TOM TAT

Phic h¢ Bigng Bong phan b chu yéu ¢ phan phia bic cua dia khdi Kon Tum véi thanh phan chi yéu bao
gom cac da plagiogranit, diorit va granit. Plagiogranit trong nghién ctu nay phan bé thanh nhing thé xam
nhap nho, kéo dai theo phuong ciu tric Tay Bic-Pong Nam va xuyén cét vao cic da cua hé tang Kham
Druc. Tudi két tinh cua plagiogranit phirc hé Diéng Bong duoc xac dinh bang phwong phép phan tich tudi
tuyét d6i U-Pb cho 2 mau (PB01 va BPB02) c6 két qua lan luot 12 497.7 + 1.4 triéu nam (Tr.n) va 498 + 1.3
Tr.n. Két qua nay phi hop véi cac nghién ctru trude day, khi cho rang hoat dong magma cung dao dién ra
kha manh mé trong khoang thoi gian ~500-530 Tr.n.

Tir khoa: Plagiogranit; tudi U-Pb; magma cung dao.

1. Pit van dé

Phic hé Biéng Bong do Nguyén Vian Trang va nnk. (1996) xac 1ap va phan bé rong réi ¢ phia bic dia
khu Kon Tum. Thanh phan chu yéu bao gém cac d4 plagiogranit, diorit va granit. Cac d4 thudc phuc hé
Diéng Bong ton tai dudi dang cac khdi xam nhap nhé kich thude khac nhau tir vai chuc mét dén vai kilomet
va xuyén khé chinh hop véi céc thanh tao trAm tich phun trdo cua hé ting Nui Va va cac d4 bién chit cua
phtic hé Kham Buc tao thanh cac déi bién ddi hep ¢ khu vuc tiép xic (Hoang Hoa Tham va nnk., 2009).
Tudi cua phic hé nay tir truéc dén nay dwoc nhiéu nha dia chit quan tdm nghién ctu. Ching
duoc xép vao céac thanh tao c6 tudi trudc Cambri; Paleozoi mudn va mot s két qua xac dinh bang
cac phuwong phap dinh lugng dong vi U-Pb trong zircon cho tudi 500 -520 Tr.n (Nguyén Minh Quyén va
nnk., 2019). Nhu vay, van dé tudi van con nhiing ton tai nhat dinh nhu viéc xép chiing vao giai doan Silur
muon - Devon sém hayvao giai doan truéc Cambri.

Céc két qua nghién cau gan day cua cAc tac gia trong va ngoai nudc cho thiy khu vyc nghién cau
c6 lich sir phat trién dia chat lau dai, chiu anh huong cua quéa trinh bién chit va bién dang manh
mé& (Tran Thanh Hai va nnk., 2014; Nguy&n Minh Quyén va nnk., 2019). Viéc xac dinh dung thoi gian
thanh tao cua phtc hé Piéng Bong la can thiét gitp hiéu biét thém vé lich sir tién hoa dia chat khu vyc
nghién ctu. Trong nghién ctru ndy ching tdi lya chon phuong phéap phan tich dong vi U-Pb trong zircon
bang phuong phap LA-ICP-MS dé xéac dinh tudi két tinh cac da granitogneis phuc hé Biéng Bong.

2. Co so tai liéu va phwong phap nghién ciu

Trong nghién ctru ndy, cac tac gia tién hanh khao sat va thu thap mau tai hai vét 16 caa phirc hé Biéng
Béng tai huyén Dong Glang, Quang Nam trén duong AH17 (Hinh 1). Cac da magma 19 ra la cac da
plagiogranit sang mau, ép phién yéu tao nén cau tao khoi hoic cau tao dinh huéng.

Mau cuc lay tir thye dia duge nghién nho sau d6 dai sach va lay cac khoang vat & phan ning dé tach lay
zircon. Pa s6 zircon ¢6 dang lang tru ngan, chiéu dai khoang 100 pum - 180 pum. Sau khi tuyén, zircon dugc
gan bang nhya epoxy vao mot khuén vong tron, va duge danh bong bang gidy rap, kich ¢& khac nhau, dé
16 phan trung tdm hat. Khi phan tich bang phuong phap LA-ICP-MS mau thudng dugc mai dén khoang 1/2
bé day hat. Mau zircon sau khi danh bong, duoc phan tich dic diém ciu tric phan déi bing phuong phap
kinh hién vi dién tir quét (SEM) tai Vién nghién ciu Khoa hoc Han Quéc (KBSI). Piém phan tich dong vi
U-Pb zircon bang LA-ICP-MS c6 duwdng kinh 20 pm, thudng duwgc chon tai ria cia cac tinh thé khi di quan
st, phan tich anh &m cuc phat quang dé tranh cac nhén sét cua cac pha trudc hoic ria bién chit cua pha
muon hon. Diém phan tich thuong dugc chon bé mat cac hat zircon sach, khdng c6 vét nut, khdng chira
bao thé. Qua trinh phan tich duoc tién hanh tai Phong thi nghiém MC-LA-ICP-MS Vién nghién ctru Khoa
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hoc Han Quéc.

108°30 1091

15°40
502.1+6.0-518.5+7.1Ma
(Nguyen et al., 2019)

15° 45

Cenozoic Kham Duc tectonic mélange complex:
sediment and basalt HP/MT Early Paleozoic ophiolitic rock
(serpentinite, amphibolite, meta-sedimentary rock).
Triassic(T) and Jurassic(J) = Triassic o
. e i . - granitoids: Hai Van, Ba Na,
R e Chu Lakmigmatitegraniioks Van Canh, Cha Val, Phuc Loc complexes
Permian - Early and middle

Triassic terrigenous and Ngoc Linh metamorphic complex - Ben Giang - Que Son granitoids
felsic volcanos (HT/HP) (Late Permian)
; : Kan Nack metamorphic complex Dieng Bong, Dien Binh, Tra Bong granodiorite
l:l Devonian terrigenous (HT/UHT) complexes

I:l Early Paleozoic rocks Dai Loc migmatic porphyritic granites

Hinh 1: So d@é dia chat khu vuc nghién cizu va vi tri lay mau

3. Két qua va thao luan
3.1. Tuéi két tinh ciia cdc dd plagiogranit phirc hé Digng Bong

Céc két qua phan tich chi tiét duoc thé hién trén cac biéu dd duong cong Tera-Wasserburg biéu dién
cac két qua phan tich (Hinh 2). Két qua tudi 238U /2%Pp thich hop nhat dwoc hiéu chinh tir ddng vi 27Pb str
dung phan mén Isoplot 3.0 (Lugwig, 2003) v&i sai s6 cia ddng vi caa ching 1a 1-sigma. Trong c4c anh phat
guang am cyc (cathodoluminescence, CL), anh dién tir tan xa nguoc (back scattered electron, BSE) va quan
sat zircon dudi kinh soi ndi cho thay zircon thuong bi dap v khéa manh do qué trinh nghién mau, mot sé
tinh thé zircon con giir duoc hinh thai ban dau dang tu hinh va c6 ciu triac phan dai kha ré rang (oscillatory
zoning), dién hinh cho cac zircon duoc thanh tao tir nguén magma.

12 diém phan tich trong 12 tinh thé zircon cia Mau PBO1 cho két qua 1a ham lugng U, Th lan luot tir
130-1254 ppm va 62-504 ppm. Ty s6 Th/U thay d6i tir 0,05 dén 0,84, tuy nhién phan l6n két qua nghién
ctru cho thay ty sé Th/U vao khoang 0,5 dén 0,8. Trén biéu dd duong cong Tera-Wasserburg, cac két qua
hau hét nam trén hoac gan véi dudng cong Concordia (Hinh 2a) va cé tudi 25Pb/238U trong khoang 495 dén
503 Tr.n (Hinh 2). 12 diém phan tich nay cho tudi 2°Pb/28U trung binh l1a 497,7 + 1,4 Tr.n (MSWD=1,2
MSWD gia tri trung binh trong lwgng; hinh 2b).

Két qua phan tich tir 17 diém trén 17 tinh thé zircon trong mau DB02 cho thay zircon tir mau nay c6
ham lugng U, Th lan luot 1a 67-725 ppm va 22-608 ppm. Ty s6 Th/U thay doi tir 0,27 to 0,84. Céc két qua
phan tich nam trén duong cong Concordia (Hinh 2¢) cho tudi 2°6Pb/238U tir 496 dén 502 Tr.n va tudi trung
binh duoc tinh 12 498 + 1,3 Tr.n (Hinh 2d).

Tir cac dic trung vé cau tric ciia cac tinh thé zircon véi cau tric phan déi rd rang két hop vai ty s6 Th/U
cao (>0,1) cho thdy c4c tinh thé zircon dugc phan tich trong 2 mau BBO1 va BPB02¢6 ngudn gbc magma,
do d6 tudi 25Pb/238U trung binh ciia cdc mau trén c6 thé dwoc xem 1a tudi két tinh cua plagiogranit phic hé
biéng Bong
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Hinh 2: Biéu do duwong cong Concordia hinh thanh trong twong quan giira *°’Pb/?®Pb va 2*U/**Pb (a, c)
va biéu do tinh gié tri tudi trung binh (b, d) cua zircon trong 2 mau PB0I va PB02

3.2. Y Nghia dia chat

Céc thanh tao magma plagiogranit phuc hé Biéng Bong trong nghién ciru nay duoc xac dinh tudi
ddng vi U va Pb cua zircon bang phuong phap LAICP-MS cho két qua ~497-498 Tr.n, turong (ng vai gian
doan Cambri muon phu hop véi két luan tudi “truée Devon” ctia cac tac gia trude day (Nguyén Vin Trang
va nnk., 1986). Két qua nghién ciru nay tré hon so véi két qua nghién ctru cia Nguy@n Minh Quyén va nnk.
(2019) cho cac thanh tao trondhjemit-tonalit-diorite cua phac hé Biéng Béng khu vuc Tam Ky (502-520
Tr.n). Theo Nguyén Minh Quyén va nnk. (2019) cac thanh tao trondhjemit-tonalit-diorite thuoc phirc hé
Diéng Bong co thanh phan dia hoa dic trung boi giau SiO,, Na,O va Y, nhung nghéo Al,Os, K20, Srva
Rb, nhimg déc diém nay cho thay cac da ciia phic hé Biéng Bong c6 ngudn gdc tir magma cung dao.

Tir két qua phan tich tudi cua phuc hé Piéng Bong trong nghién ciru nay va cua Nguyén Minh Quyen
va nnk. (2019) cho thy phuc hé biéng Bong bao gom nhiéu cac khbi xam nhap nho c6 thanh phan tir
plagiogranit dén diorite va tudi cua cac khdi nay tir 497 Tr.n dén 520 Tr.n va duoc hinh thanh trong moi
truong magma cung dao do sy hdt chim cua dai duong ¢6 nam giita khéi Truong Son va dia khéi Kon Tum
trong giai doan Cambri mudn.

4. Ket luan

Tudi két tinh ciia granitogneis phirc hé Biéng Bong trong khu vic huyén Dong Giang, Quang Nam duoc
xéc dinh bang phuong phap LA-ICP-MS U-Pb zircon la ~497-498 Tr.n twong (g véi giai doan Cambri
muon. Két qua ndy pht hop vai cac nghién ciru trude day, khi khu vic nghién ciru ghi nhan mot pha magma
kién tao tich cuc hoat dong trong méi truong magma cung dao xay ra o ria Bic dia khdi Kon Tum.
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trinh nghién ciru cia nhém téc gia. Két qua nghién ciru dugc sy hd bsi Bo Gido duc va Dao tao trong dé tai
ma s6 B2019-MDA-562-15.
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ABSTRACT

U-Pb zircon age of plagiogranit of the Dieng Bong complex and their
geological significances

Bui Vinh Hau'™, Tran Thanh Hai?, Ngo Xuan Thanh!
! Hanoi University of Mining and Geology

Dieng Bong plagiogranit manily distributed on the northern Kontum massif. It is composed of
plagiogranite, diorite and granite. In this study, plagiogranit in the form of small, stratiform- or lenticular-
shaped bodies that display oriented structures, and are conformably distributed within surrounding foliated
metamorphic rocks of the Kham Duc complex. Zircons separated from two plagiogranite samples (DB01
and DBO02) collected in the Dieng Bong complex were analyzed for U-Pb age using an LA-ICP-MS to
determine the emplacement ages of the complex. Data acquired from two samples DB01 and DB02 yielded
the weighted mean 2°6Pb/?%8U ages of 497.7 + 1.4 Ma and 498 + 1.3 Ma indicating tha the emplacement
ages of the Dieng Bong complex. This result is consistent with previous study that suggested that there was
an intra-oceanic arc system in the time of ~500-530 Ma.

Keywords: Plagiogranite; U-Pb zircon age; magmatic arc.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENGS D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Pic diém kién tao cua granitoid phic hé Tra Bong trén co sd tudi U-
Pb va thanh phan dia hoa cua zircon
Bui Vinh Hau*, Ngé Xuan Thanh!, Tran My Diing?

,, YTruong Bai hoc Mo - Dia chat
2Téng cuc Pia chat va Khoang san Viét Nam

TOM TAT

Dic diém vé thanh phan dia hoa va tudi dong vi cua cac khoang vat zircon duoc tach ra tir cac da granitoid
cua phuc hé Tra Béng, khu vuc ria bic khéi Kon tum dugc nghién ciu chi tiét nham xac dinh bbi canh kién
tao cua khu vuc. Két qua phan tich tudi dong vi U-Pb cho zircon tir hai mau PT va 676 bang phuong phap
LA-ICP-MS lan luot 1a 44747 triéu nam (Tr.n) va 44446 Tr.n . Két qua phan tich thanh phan khoang vt
zircon cia 2 mau nay cho thiy cac da magma chta tinh thé zircon duoc phan thich thuéc magma kiéu | va
hinh thanh lién quan dén cung hat chim ria luc dia. Két hop véi céc két qua nghién ciru da cong bd trong
khu vuc cho thay loat magma giai doan 520-440 Tr.n trong khu vuc ria bac dia khéi Kon Tum thuéc magma
lién quan dén cung luc dia giai doan Paleozoi sém.

Tur khéa: Kon Tum, Tam Ky - Phudc Son, Paleozoi sém, cung luc dia, U-Pb zircon.

1. Pit véan dé

Ria bic dia khéi Kon Tum dugc cho 1a c6 cu trac dia chit phic tap, gdm cac thanh tao dia chat duoc
cho la thugc d6i khau Tam Ky - Phude Son (TKPS). Tai ria bic dia khdi Kon Tum cac ¢a magma xuét hién
kha phong phu va da dang vé thanh phan, va dwoc cho la ¢6 tudi thanh tao tir tién Cambri dén Kainozoi
(Tran Van Tri, Vi Khac va nnk, 2009). Trong s d6, ciac ¢4 magma xam nhap trong khu vuc c6 tudi
Proterozoi mudn - Paleozoi sém va Paleozoi mudn-Mesozoi sém chiém chu dao, ngoai ra con c6 cac thé
xam nhap granitoid duoc cho 1a ¢6 tudi Jura - Kreta. Cac da magma giai doan Paleozoi sém trong khu vuc
bi bién dang manh do cac su kién kién tao, bién chat chong chéo tir Paleozoi sém dén Kainozoi. Dic diém
ngudn gdc kién tao va tudi thanh tao cua cac ¢4 magma khu vuc nay con nhiéu tranh cii. Cac da granitoid
khu vyc nay trude day trong mot s6 cong trinh xép chling vao tudi Proterozoi muon - Paleozoi sém (Nguyén
Vin Trang va nnk., 1996). Tuy nhién mét s6 két qua nghién ciru tudi thanh tao trén co s sb liéu dong vi
phdng xa da cho théy rang phan Ién chang duoc hinh thanh vao giai doan Ocdovic-Silua (binh Quang
Sang, 2017; Nguyén Minh Quyén va nnk., 2019; Tran Thanh Hai va nnk., 2014). Vé d1eu kién kién tao lién
quan dén loat granitoid giai doan Pale020| som trong khu vyc, hi¢én nay con c6 mot s6 y kién khac nhau
nhu chiing 14 magma lién quan dén pha hit vé phia bac duéi dai tao nti Trudng Son (Nguyén Minh Quyén
va nnk., 2019; Tran Thanh Hai va nnk., 2014), chiing |a san pham caa d6i hat chim vé 2 phia (Gardner va
nnk., 2017) trong giai doan Paleozoi som. Nakano va nnk., 2013 lai cho rang di hdt chim vé phia bac kéo
dai tor Paleozoi sém dén Paleozoi mudn. Trong nghién ciru gan day ciia Nguyén Minh Quyén va nnk (2019)
cho rang giai doan magma Cambri-Ocdovic lién quan dén kiéu cung d4o va va cham giira cung d4o nay voi
khbi Truong Son vao khoang 430 Tr.n.

Trong nghién ctru nay, trén co s¢ s6 liéu tudi ddng vi U-Pb va thanh phan dia hoa khoang vat (2 mau)
cua zircon thu thap & phan ria bic dia khdi Kon Tum, trong d6i va cham TKPS (Hinh 1) két hop véi cac s6
liéu trude day chung t6i trinh bay vé giai doan thanh tao magma Paleozoi sém cua khu vuc ciing nhu ban
chat kién tao va ¥ nghia cua chang ddi voi nghién ciru lich sir phat trién kién tao ria bic dia khéi Kon Tum.

2. Co so tai liéu va phwong phap nghién ciu

2.1. Co sa tai ligu ) ) ) ) o
Nam ¢ ria Bac dia khoi Kon Tum, viing nghién ctu chu yeu dugc cau thanh tir cac da bien chat tien
Cambri phirc hé Kham buc va cac thanh tao granitoid tudi Silua mudn - Devon s6m va Permi mugn - Trias.
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Céc da cua phtic hé Kham Duc phan bé kha rong rai, chiém phan Ién dién tich ving, thanh phan cha yéu
1a da phién thach anh-biotit, gneis biotit-amphibol, gneis biotit, phién thach anh hai mica, d6i khi xen kep
mét it 16p mong amphibolit dang thiu kinh. Thé nam chung cia cau tao phién theo phuong tiy bic-dong
nam (TB-BN) véi goc ddc 60-80°. Phirc hé Tra Bong phéan bé trong khu vuc nghién ciu bao gom céc thé
xam nhap cé thanh phan diorite - granodiorit, gdm 3 pha xam nhap thyc thu va mot pha da mach, trong d6
dioritoid (pha 1) kém phét trién nhat; phé bién nhat 1a cc d4 pha 2 (granodiorit, granit hornblen - biotit);
céc da pha 3 it phd bién hon (Granit biotit chira it amphibol). Kha phé bién d4 mach spessartit va diorite
porphyr (Huynh Trung va Nguyén Xuén Bao, 1981). Cac d4 phuc hé tra bong 6 tudi thanh tao dwoc cho
la khoang 445 Tr.n (Nguyén Xuan Bao va nnk., 2000). Céc da granit dugc cho la thugc phac hé Chu Lai 1o
thanh dién lén ¢ goc phia tay bic va thanh nhitng khdi nho phan bé rai rac trong vung nghién cuu. Cac
thanh tao ndy bao gdm granit-hai mica, granit biotit, va granit sing mau, tudi thanh tao caa ching vao
khoang 426-444 Tr.n (Pinh Quang Sang va nnk, 2017). Trong khu vyc cling c6 sy xuat hién cua céc thanh
tao granit phuc hé¢ Ba Na dudi dang cac khéi nho va dai mach xuyén cit cac da trong khu vyc, thanh phan
chinh bao gom granit biotit, granit hai mica hat vira dén I6n dang porphyr sdng mau va granit alaskit hat
nho, dugc cho 1a ¢6 tudi ddng vi U-Pb zircon trong khoang 240+245 Tr.n (Nguyén Trung Minh va nnk,
2005; Lé Btc Phic, 2017).
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15°40
502.1+6.0-518.5t7.1Ma
(Nguyen et al., 2019)
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458.7+1.5Ma
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Gab: 46013.0
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I:l Early Paleozoic rocks Dai Loc migmatic porphyritic granites

Hinh 1: So dé dia chat va vi tri lay mau khu vuec ria bac khéi Kon Tum
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Hai mau PT va 676 thuoc phic hé Tra Bong duoc thu thap va nghién ciu trong bai bao nay. Mau PT
duoc thu thap Q mét khoi diorite cua phl’rg hé Tra B(‘)ng doc theo duong DT616, cach dap sdéng Tranh
khoang 30km vé phia Nam, trong khi d6 mau 676 dugc lay & khu vuc mo G18.

2.2. Phwong phdp nghién ciru

Mau cuc lay tir thye dia dugc nghién nho sau d6 dai sach va lay cac khoang vat & phan ning dé tach lay
zircon. M&i mau khoang 100 tinh thé zircon duoc lya chon bang tay dudi kinh hién vi. Cac tinh thé zircon
dugc gén trén tim nhya epoxy cing véi zircon chuan c6 ky hiéu 1a FC1 (c6 tudi 12 1099.0 0,6 Tr.n), sau
d6 mai bong dé 16 phan trung tdm cua hat. Cau tric bén trong ciia cac hat zircon dugc phan tich bang phat
quang &m cuyc (cathodoluminescence, CL) va phuong phap dién tir tdn xa nguoc (back scattered electron,
BSE) tai Han Qudc. Céc hinh anh vé cau trdc bén trong cua zircon sé dwoc dung dé luan giai nguon géc
zircon ciing nhur chon vi tri thich hop cho diém ban phan tich tudi dong vi. Tudi dong vi va thanh phan dia
h6a cua zircon duoc phan tich bang té hop méy Laser ablation ICP-MS dit Vién Khoa Hoc Co Ban Han
Qudc (KBSI) va Pai hoc Bia chat Trung Quéc. Quy trinh tuyén chon zircon va cac tham s6 vé to hop méay
Laser ablation ICP-MS dé phuc vu viéc phan tich tudi va thanh phan dia hoa zircon c6 thé tham khao trong
cac bai bao nhu (Kim va nnk., 2019; Nguyén Minh Quyén va nnk., 2019).

3. Két qua va thao luan

3.1. Tuéi déng vi U-Pb ciia zircon

Céc két qua phan tich chi tiét dwoc thé hién trén cac biéu dd duong cong Tera-Wasserburg biéu dién
cac két qua phan tich (Hinh 2). Két qua tudi 28U /2Pb thich hop nhit duoc hiéu chinh tir ddng vi 27Pb str
dung phan mén Isoplot 3.0 (Lugwig, 2003) v&i sai s6 cua ddng vi caa ching 1a 1-sigma. Trong cac anh phat
guang am cyc (cathodoluminescence, CL), anh dién tir tan xa nguoc (back scattered electron, BSE) va quan
sat zircon dudi kinh soi néi cho thay zircon c6 dang lang tru tu hinh va c¢6 cau trac phan doi khé rd rang
(oscillatory zoning), dién hinh cho cac zircon dugc thanh tao tir nguén magma.

Mau PT co6 18 diém phan tich nam trén duong chinh hop (Concordia line) cho tudi 26Pb/238U tir 438
dén 468 Tr.n va tudi trung binh duoc tinh 12 447+7 Tr.n. Trong khi d6, két qua phan tich tudi ddng vi U-Pb
ctia mau 676 cho 14 tinh thé zircon cho céc két qua nam trén dudng chinh hop 6 tudi 26Pb/238U tir 444
Tr.n dén 460 Tr.n va tudi trung binh duoc tinh 13 44426 Tr.n (Hinh 3). Tir cac dic trung vé ciu tric cua cac
tinh thé zircon két hop véi ty s6 Th/U cao (>0,1) cho thay céc tinh thé zircon dwgc phan tich c6 ngudn gc
magma, do d6 tudi 25Pb/238U trung binh ciia cAc mau trén c thé dugc xem 14 tudi thanh tao cua cac da
granitoid tuwong ng.

3.2. Thanh phdn dia hoa ciia zircon

Thanh phan dia hoa zircon sau khi phan tich dwoc xem xét kha niang anh huong cua cac khoang vat rat
nhé khéc nam trong zircon, cac gia tri sb liéu c6 La >1ppm, Ti >50ppm duoc loai bo. Zircon cua 2 mau
nghién ctru c6 ham lwong Ti thap (1,5 dén 10,62ppm), ham luong U (482,8 - 1421ppm), Th (75,2 - 540ppm)
rat cao, cac ty s6 U/Yb, Gd/Yb va Hf/Th lan luot 14 0,3-3, 0,02-0,1, 20-800. Ngoai ra, trong nghién ciru nay
ching t6i sir dung s6 liéu cua Quyen va nnk., 2019 dé déi sanh (Hinh 4).

3.3. Bdn chdt kién tao cdc dda magma.

Céc nghién ctru trude day (Grimbs va nnk., 2015) cho thiy cac nguyén té REE, Y, Th, U, Nb, and
Ta trong zircon bi tac dng manh bai thanh phan magma, sir dung cac ty sé dia hoa cua chiing c6 thé danh
gi4 dugc ban chat kién tao ¢a magma chira chiing. Trong nghién ciru nay, 2 mau c6 tudi thanh tao tir khoang
445-450 Tr.n dugc sir dung phan tich thanh phan zircon. Cac da nay c6 tudi ¢ hon tudi va cham cua doi
khau TKPS (430 Tr.n, Tran Thanh Hai va nnk., 2014). Trén biéu do dbi sanh gitra Nb vai Ta (Sawaki va
nnk., 2017), tit ca cAc mau nghién ctru déu thudc truong magma kiéu |1, S khac biét véi zircon tir magma
kiéu A, M, két hop véi sy c6 mit cia hocblend trong cac da nghién ciru cho thdy ching 1a magma kiéu |
(Hinh 2a). Sir dung biéu d6 twong quan giira U/Yb va ham lwong Hf, Y cua zircon (Hinh 2b), tit ca cac
mau nghién ctru déu thudc kiéu zircon lién quan dén magma hinh thanh tir cung hat chim, khéc biét vai
zircon hinh thanh tir tach dan (rift) hay sau va cham (Hinh 2b). Ngoai ra nhém tac gia con sir dung nhiéu
biéu do twong quan khac cua Barth va nnk. 2010 dé danh gia két qua cho thay toan bo mau nghién ctru déu
thuoc kiéu magma lién quan dén déi hit chim lién quan dén cung luc dia. Nhur vy, cic mau zircon tir cac
da magma nghién ctu thé hién mot giai doan magma 451 dén 460 Tr.n lién quan dén doi hat chim giira
mang dai duong dugi mang luc dia, khéc véi kiéu cung dai duong.
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Hinh 2: Céc biéu do dwong cong Concordia va tudi trung binh cia 2 mau nghién cizu
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Hinh 3: CAc biéu do phdn chia trirong kién tao cho da basalt khu viec nghién cizu (Nguon biéu do trong
Barth va Wooden, 2010); Grimes va nnk., 2015)

3.4. Y nghia két qua nghién ciru véi dia chat ria bdc dja khéi Kon Tum

Céc két qua nghién ctru tudi magma trong nghién ciru ndy cho thiy loat magma Paleozoi sém cé tudi
thanh tao tir 450 Trn dén 440 Tr.n, kha phu hop v6i cac nghién ctru trude day (VD. Dinh Quang Sang
2017). Tuy nhién, két qua nghién ciru ndy tré hon s6 ligu cong bd gan day (Nguyén Minh Quyen va nnk.,
2019) giai doan magma 502 - 518 Tr.n lién quan dén magma kiéu cung dao. Trén co s¢ s ligu dia hoa va
va thanh phan zircon céc tac gia trong Nguyén Minh Quyén va nnk., 2019 cho rang giai doan Paleozoi s6m
hat chim doc theo d6i khau TKPS thugc kiéu cung d4o, va cham giita cung dao nay véi dai tao nai Truong
Son xay ra vao trudc Silua som (khoang 430 Tr.n). Két qua trong nghién ctiu nay cho thay loat magma tudi
450 dén 460 Tr.n dugc hinh thanh lién quan dén cung luc dia. Nhu vay, trong khu vuc ria bic dia khdi Kon
Tum ton tai hai loai magma: kiéu cung dao va kiéu cung luc dia thé hién hai méi truedng kién tao khac nhau
giita magma giai doan Camri va Ocdovic. Su ¢6 mat cua hai loai magma hinh thanh & méi trudng kién tao
khac nhau 1& nhitng sé liéu mai trong khu vue, doi hoéi nhitng nghién ctru ki hon vé dia chat va kién tao
khu vuc ria bic dia khéi Kon Tum dé dua ra mé hinh kién tao hop ly.
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4. Két luan

Céc s6 lidu vé tudi dong vi va thanh phan dia héa cua 2 miu granitoid trong khu vuc ria bic dia khu
Kon Tum, két hop véi céc tai lidu nghién ctru trudce day trong khu vuc nghién ciru cho thay rang: 1) cac da
magma Paleozoi sém ria bic dia khdi Kon Tum hinh thanh chu yéu trong giai doan Cambri dén Ocdovic,
trong do6 giai doan Ocdovic la giai doan magma chu dao; 2) cac d4 magma giai doan Ocdovic hinh thanh
lién quan dén d6i hat chim kiéu cung luc dia, khac voi kiéu magma giai doan Cambri magma thudc kiéu
cung dao.
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ABSTRACT

Tectonic setting of the Tra Bong complex in the northern Kontum
massif: evidences from U-Pb age and compositions of zircon

Bui Vinh Hau!, Ngo Xuan Thanh?, Tran My Dung?
L Hanoi University of Mining and Geology
2General Department of Geology and Minerals

The characteristics of the isotopic age and composition of zircon extracted from the Tra Bong granitoid
complex, northern Kontum massif have been studied in detail to determine the tectonic context of the
region. Two samples PT and 676 were dated U-Pb zircon ages by LA-ICP-MS method yielding ages
ranging from 4477 Ma and 444+6 Ma, respectively. Petrography and zircon compositions of 2 samples
indicate that the rocks are of I-type member formed in an early Paleozoic continental arc. In combination
with previous studies suggest that the magma formed during 520 - 424 Ma in the northern Kontum massif
related to continental and oceanic arc tectonic setting.

Keyword: Kontum massif, Tam Ky-Phuoc Son, continental arc, U-Pb zircon.
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Tudi doéng vi U-Pb zircon trong cung magma ria luc dia tich cuc thugc
déi Da Lat va y nghia dia chat

Nguyén Hitu Higp?*, Andrew Cater3, Hoang Vin Long®, Trinh Thé Luc?, Pham Nhu Sang?,
Ngb Thi Kim Chi2, Phan Vin Binh?
1 Trung tdm Phan tich, Thi nghiém, Truong Pai hoc M6 - Dja chat
2 Khoa Khoa hoc Kj Thudt Pia chat, Truong Pai hoc M6 - Pja chat
SDepartment of Earth and Planetary Sciences, Birkbeck University of London, U.K.
4Vien Dau khi Viéet Nam

TOM TAT

Tinh thé zircon trong cac mau da granit dugc thu thap trong cung magma ria luc dia tich cuc thudc doi Pa
Lat dé xac dinh tudi dong vi U-Pb zircon va nghién ciru y nghia dia chat cua ching. Trong nghién ctru nay
tinh thé zircon trai qua qué trinh tuyén tach va phan tich bang phuong phap LA-ICP-MS. Két qua phan tich
cho thay tudi dong vi U-Pb zircon tir 92.010.25 dén 113.4+0.42 tridu nam. Tudi ndy tuong Ung voi tudi
két tinh cuia khoang vat zircon trong qua trinh thanh tao. Gid tri tudi nay gan véi cac két qua phan tich trugc
day bang phuong phap U-Pb trén don khoang zircon cling nhu bang phuong phap Rb-Sr trong da tong va
phuong phép Ar-Ar. Ddng thoi tudi ¢d ciing xuét hién trong mau phan tich 1.8 ty nam cung cap bang chimng
méi vé khoang thoi gian hoat dong cia mot giai doan magma & d6i Da Lat trong Paleoproterozoi mugn.
Giai doan nay c6 thé 1a mot giai doan hinh thanh nén voé luc dia c6 khu vuc doi Da Lat.

Tir khoa: Tudi dong vi; U-Pb zircon; d4 granit; d6i Pa Lat.

1. Pit van dé

Trong cac phuong phap dinh tudi dong vi sir dung hién nay, phuong phéap uranium chi 1a 1au doi nhat va
déang tin cay nhat. Khdng giéng nhu cac phuong phap nao khac, phuong phéap dinh tudi tuyét dbi uranium
chi trén don khoang zircon c6 kiém tra chéo ty nhién dwoc xay dung dua trén duong hiéu chinh Concordia
ctia 26Ph/238U va 27Pp/235U nén phuong phap c6 do tin cdy va chinh xéc rat cao. Do d6, phuong phap dugc
sir dung rong rdi dé dinh tudi trai dat, nhiéu thanh hé va phuc hé trén thé gisi. Cung magma ria luc dia tich
d6i Pa Lat phat trién manh mé dai xdm nhap-ndi hra chii yéu voi-kiém trén dgi hat chim (Hinh 1). Cung
magma ria luc dia tich cuc D6i Pa Lat c6 3 phuc hé magma bao gém: Dinh Quén, Déo Ca va Ankroet.
Trong d6 phirc hé Binh Quén va Béo Ca phan b chu yéu doc ven bién. Thanh phan thach hoc cua phic hé
Dinh Quén bao gém hornblen-biotit diorit, granodiorit va it granit. Phirc hé déo ca bao gdm granodiorit,
granite hornblen-biotit (pha 1), granit biotit-hornblen, granosyenite va biotit syenite (pha 2), va granite
porphyrite, granular aplite va pegmatite (pha dike mach). Tudi Zircon U-Pb ciia cac phirc hé nay dugc ghi
nhan tir 88+1.5-10947.0 triéu nam (Thuy va nnk., 2004) dén 115.4+1.2-118.2+1.4 triéu nam (Shellnutt va
nnk., 2013). Phuc hé Ankroet bao gom cac da granite biotit hat trung binh dén thd, c6 dién 16 nho hon phirc
hé Pinh Quan va Péo Ca va chii yéu nam sau trong dat lién. Tudi zircon U-Pb trong khodng 93.4+2.0-
96.1%1.1 tri¢u ndm (Thuy va nnk., 2004) va 86.8+1.6 Ma (Shellnutt va nnk., 2013). Tram tich Kainozoi
nguodn goc song bién trong viing nghién cuu bao gom hé tang Di Linh tudi Ollgo Miocene, hé tang Séng
Lity tudi Piocene-Pleistocene, hé tang Ba Miéu tudi Pliocene-Pleistocene. Két qua phan tich tudi U-Pb
zircon trong cac hé tang nay déu ghi nhan sy phd bién caa phd tudi Kreta, Permian-Triassic va Ordovic-
Silua. Ngay ca trong hé ting tré nhét ciing ghi nhan sy c6 mit dang két cua tudi tién Cambri (Hennig va
nnk., 2018). Trong vung nghién ctru Bazan Kainoizoi cling phan bé rong khip véi chidu day 1én dén vai
tram mét (Hoang va Flower, 1998). Magma bazan kiém bét ddu xuét hién tir Miocene giita c6 dic diém dia
hoa giéng voi nguon vo dai duong bién chat tai sinh tir chum Manti Hai Nam (cot magma Hai Nam) (An
va nnk., 2017). Qué trinh phun trao va dong dung nham thuong xuat hién trong nhiing déi dut gay dia
phuong tai hoat dong lién quan dén viéc mo ra Bién Dong.

*Tac gia lién h¢
Email: nguyenhuuhiep@humg.edu.vn
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Tudi cua cac phirc hé da magma trong cung magma ria luc dia tich cuc d6i Pa Lat di duoc mot sb tac
gia nghién ctu (Thay va nnk., 2004; Shellnutt va nnk., 2013) nhung 1a nhitng nghién ciru don 1¢ vé timg
phirc h¢ trong khu vue. Bé khic phuc nhiing thiéu x6t nay, céc phirc hé & déi Pat Lat s& duoc nghién ctu
mot cac tong thé dé dinh tudi bang phuong phap U-Pb zircon va luan giai nhitng y nghia dia chat lién quan.
Nghién ciru s& gop phan giai quyét van d& vé tudi thanh tao cia cac thanh phan dia chat trong khu vuc
nghién ctru dong thoi mang lai thdng tin quan trong cho viéc luan giai kién tao ciia khu vyc ciing nhu cta
Viét Nam. Tu day, nguon gde, co ché sinh khoang cua khoang san ran trong khu vuc va sa khoang ven bién
Nam Trung B c6 thé duoc lam sang to.
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Hinh 1. So do dia chat viing nghién cizu thé hién vi tri ldy mau cia nghién cizu ndy va cac nghién ciu

trecc day

2.Co'sé ly thuyét va phuong phap nghién ciu

15 mau da granite gdm 7 mau cia phic hé Déo Ca, 5 mau cua phuc hé Ankroet va 3 mau caa phuac hé
Dinh Quén di duoc thu thap trong nghién ctru nay (Hinh 1). Toan bé mau dugc dinh tudi theo phuong phap
U-Pb, LA-ICP-MS trén don khoang zircon. Zircon dugc tuyén tach tir mau d4 va phan tich tai trung tam
London Geochronology ¢6 tru so tai Truong Pai hoc London. Mau cuc dwoc nghién téi do hat 0,27- 0,10
mm va dii bang ban dai dé phéan loai cac khoang vit theo ty trong. Tiép theo d6, ding phwong phap tuyén
tir dé tach cac khoang vat nhidm tir. MAu zircon sau khi mai téi phan trung tm va duoc danh bong, lya
chon nhitng hat tu hinh, khéng cé khuyét tat dé phan tich tudi. Céc hat zircon don khoang da dugc lra chon
dugc dac v6i nhya epoxy 2 thanh phan trén tim kinh 1at mong. Muc tiéu mai dén tam cua hat zircon lat
mong dugc mai va danh bong. Khi lat mong chira cac hat zircon da danh bong du tiéu chuan cac hat zircon
s& dwoc phan tich ciu trdc cua hat véi kinh hién vi dién tir quét theo phuong phép phat quang dm cuc
(Cathodoluminescence (CL)). Anh phat quang am cuc s€ duoc ding dé phan tich tuoi cua tirng hat zircon
bang hé thong laser (LA) két hop hé thdng pho khdi cam wng (ICP-MS). Cac phan tich U-Pb zircon bang
thiét bi LA-ICP-MS dugc tién hanh cho cac viing phan déi khac nhau trong ting tinh thé zircon. Sir dung
hé thong cét laze bang song Newn way 193 nm két hop véi ICP-MS dua trén tir cuc Agilent 7700. Cac
diém an mon dién hinh d st dung cac diém 25 um véi toc do 1ap lai 10 Hz va mirc luu loat nang lugng ca.
2.5 J/cm?2. Phan tich nguyén t&6 muc tiéu Pb, Th va U da duoc hiéu chinh khi sir dung zircon tiéu chuan tir
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Plesovice (Sldma et al., 2008). S6 ligu tuoi dugc minh giai theo thoi gian ghi lai céc ty 1¢ dong vi vai do
mai tinh thé dugc xt ly bang phan mém minh giai s6 liéu chuyén dung.

3. Két qua va thao luan

Céc hat zircon trong anh phat quang &m cuc thé hién kich thudc vira va I6n, mot sb hat khong thé hién
c4u triic phan d6i bén trong mot cach ré nét (Hinh 2). Khoang tudi ké thira phé bién nhét cua hat zircon cé
tudi Triassic tiép theo 1a Proterozoic va Carboniferous dén tudi Ordovician (Bang 1). Céc khoang tudi nay
tuong (ng voi da mong cua dia khéi Kontum & phia bac vang nghién ciru (Carter va nnk., 2001; Nam va
nnk., 2001). C6 thé lién hé rang thanh phan da méng nam dudi 16p phi tram tich phu trén bé mat ciing
tuong tu trong khu vyc nghién ctu. Shellnut va nnk. (2013) ¢6 nhan dinh rang, thanh phan cua da granite
tai phia Nam Viét Nam dugc hinh thanh bang ca thanh phan vat chat déi hat chim (basalt va tram tich) hozac
thanh phan néng chay cia ¢a mong. Tudi ké thira caa nhan hat zircon trong khu vuc nghién ctu nay la phi
hop véi thanh phan néng chay cia da méng.

Bang 1. Tudi zircon ké thira (sot, du) dwoc xdc dinh trong phizc hé Péo Ca va Pinh Quan

STT Mau Phtic hé Tudi U-Pb  (Tr. ndm)
1 | 07-05-15-06a | Péo Ca 255+7 96122
2 | 07-05-15-06b | Péo Ca 253+7 2335254
25246 489+11
248+6 33548
23546 823420
240+7
239+7
2637
252+7
24516
08-05-15-10 | Péo Ca 249+3
13-05-15-34 | Péo Ca 254+7
11-05-15-30 | Ankroet 3919
383£10
15-03-15-29 | Pinh Quan 228+6 1841+70
15-03-15-30 | Pinh Quan 23446 186849
21146
8 | 11-05-15-29 | DPinh Quan 1872457

Két qua phan tich trén cac hat zircon trong da granit voi g:h@it~ lwong kha tét gan nhu tudi nam sat duong
hi¢u chinh concordant (Bang 2). Méc du vay, van cQ mot s6 mau cé gia tri do lech 16n MSWD sau khi da
loai bo diém ban vao nhan cua hat zircon dé tinh tudi (loai bé nhan ké thira dé xac dinh tuoi két tinh cuodi

cung cua khoang vét Zircon).

Bang 2. Két qua phan tich tudi tuyét doi U-Pb Trén don khodng zircon

STT Mau Phtrc hé Vi do Kinh o Tudi U-Pb | MSWD
1 | 14-03-15-15 Péo Ca 12°10°05.1 | 109°11°30.9” | 95.97+0.52 | 1.9
2 | 14-03-15-16 Déo Ca 12°13°52.1 | 108°47°33.3” | 92.01#0.25| 4.7
3 | 07-05-15-06a Déo Ca 13°03°37.0 | 109°77°23.3” | 107.5:0.42 2
4 | 07-05-15-06b Péo Ca 13°03°37.0” | 109°17°23.3” | 113.4+042 | 10
5 | 08-05-15-10 Péo Ca 12°10°05.1 | 109°08°43.0” | 92.88+0.66 | 0.68
6 | 09-05-15-24 Déo Ca 10°22°51.1 | 107°15°09.8” | 104.3+0.56 4
7 | 13-05-15-34 Déo Ca 11°09°46.2 | 108°08°50.2” | 106.9+0.44 | 11
8 | 14-03-15-23 Ankroet 11°59°21.0 | 108°12°06.0” | 98.3t0.26 | 0.84
9 | 14-03-15-24 Ankroet 12°10°34.2 | 108°22°44.3” | 101.8+0.39 | 3.9
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10 15-03-15-26 Ankroet 11°55°53.5” 108°21°33.9” | 102.6+0.51 1.9
11 11-05-15-30 Ankroet 11°43°19.5” 107°43°32.3> | 101.8+0.39 3.9
12 15-03-15-29 Ankroet 11°55°29.8” 108°10°24.4>> | 98.89+0.47 10
13 15-03-15-30 binh Quén 12°15°44.7> 108°05°30.0>” | 96.85+0.43 11
14 15-03-15-31 binh Quén 12°27°27.6” 108°12°59.2> | 105.3+0.35 0.67
15 11-05-15-29 binh Quéan 11°24°59.7” 107°35°08.7> | 113.2+0.37 0.29

Nghién ciru nay da chi ra con c6 mét vai hat zircon cho tudi ¢ twrong tng ~1,8 ty nam. Tudi nay la céc
vat lidu zircon ké thira, chung duoc mang 1én do qua trinh néng chay va két tinh phirc hé granitoid Dinh
Quan-Déo Ca. Giai doan magma ~1,8 ty nam tai Viét Nam gan day da duoc phét hién & khu vuc Phan Si
Pang ¢ Tay Bac Viét Nam va nhiéu cac zircon di s6t khu vuc Kon Tum, khu vue d6i khau Séng M4 va khu
vuc doi Pa Lat. Khoang tudi ~1,8 ty nam trong zircon ké thira cung cap bang ching méi vé khoang thoi
gian hoat dong ciia mot giai doan magma ¢ déi Pa Lat trong Paleoproterozoi muén. Giai doan nay c6 thé
1a mot giai doan hinh thanh nén vo luc dia c6 khu vuc doi Pa Lat. Sau d6 bi giai doan hoat dong magma
trong suét Triat-Creta hoat hoa tao nén d6i Pa Lat nhu hién nay. Chuyén dong kién tao Permi-Trias kéo
dai trong khoang 260Tr.n d&én 220Tr.n (Michel va nnk., 2018) tao ra hoat dong magma manh mé trong khu
vic va duoc ghi lai trén tudi ké thira (phan sot cua Zr) (Bang 1).
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Hinh 2. Anh phat quang &m cyc CL ciia mau 07-05-15-6B va 11-05-15-29 bao gom tusi, diém ban va
Vi tri an moi laser
4. Két luan
Tinh the zircon trong cac mau da granit dwoc thu thap trong cung magma ria luc dia tich cuc thuge déi
ba Lat d€ nghién ctru tudi dong vi U-Pb zircon va luén giai y nghia dia chat lién quan. Két qua nghién ctu
cho phép dua ra nhiing két luan sau:
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- Két qua phan tich tudi dong vi U-Pb zircon trong cung magma ria luc dia tich cyc déi Da Lat cho thay
gi tri tudi tir 92.01£0.25 dén 113.4+0.42. Pay 1a két qua méi va tong quat vé khu vure nghién ctru va chua
¢6 nghién ctru nao trude day dat dugc. Két qua nghién ciru nay da gop phan lam séng t6 lich sir hinh thanh
déi ba Lat cling nhu lich sir hoat dong magma ¢ Viét Nam.

- Tudi tuyét ddi cua cac da magma ria luc dia tich cuc déi Da Lat 1a san pham minh chimng cho su ton tai
mot giai doan phat trién vo luc dia vang nghién ctu vao Creta. C4c gia tri tudi ¢ cua phan nhan zircon ké
thira ¢6 tudi Proterozoic va Carboniferous dén tudi Ordovician tiép theo 1a Triassic ching to lich sir phéat
trién dia chat lau dai co y nghia 16n d6i véi nghién ctu kién tao va hoat dong tim kiém tham do khoang san
trong khu vuc.
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ABSTRACT

Zircon U-Pb dating from active continental margin magma arc of the
Dalat zone and geological significance

Nguyen Huu Hiep* 2, Andrew Catter® Hoang Van Long* Trinh The Luc!, Pham Nhu Sang?
Ngo Thi Kim Chi? Phan Van Binh?

Center for Excellence in Analysis and Experiment, Hanoi University of Mining and Geology
2Faculty of Geosciences and Geoengineering, Hanoi University of Mining and Geology
SDepartment of Earth and Planetary Sciences, Birkbeck University of London, U.K.
4Vietnam Petroleum Institute

Zircon crystals in granite samples were collected in the active continental margin magma arc of the Dalat
zone to determine U-Pb zircon ages and their geological significance. In this study, zircon crystals have
undergone the process of separation and analyzed by using LA-ICP-MS method. The analytical results
indicate that the U-Pb zircon ages range from 92.01+0.25 to 113.4+0.42 million years. These ages
correspond to the crystallization age of zircon mineral formations. The age values are close to the results
of previous studies using the U-Pb method of single mineral zircon as well as the Rb-Sr method of total
rock and the Ar-Ar method. Furthermore, the analytical results also appear U-Pb zircon age at 1.8 billion
years, suggesting a new evidence for a magma period in the Dalat zone at the late Paleoproterozoic. This
period can be related to an ancient continental crust formation in the Dalat zone.

Keywords: Isotopic age, U-Pb zircon, Granite, The Dalat zone.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENGS D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Dic diém manti thach quyén a-luc dia bén dudi Viét Nam: Bang
chung tir bao thé Sp- Iherzolite trong basalt kiem Pliocene-Pleistocene
Nguyén Hoang!2", Tran Thi Huong!?2

Wién Dia Chat, Vién HLKH&CN Viét Nam
2Hoc vién Khoa hoc va Cong nghé Viét Nam, Vien HLKH&CN Viét Nam

TOM TAT

Clinopyroxene (Cpx) tach tir cac bao thé (thé s6t) lherzolite- spinel trong basalt kiém tudi Pliocene -
Pleistocene tai cac tinh Gia Lai, Lam Ddng, BR - VT va khu vuc Hon Tro duoc phan tich thanh phan hoa
hoc nguyén té va dong vi Sr-Nd-Pb nhiam tim hiéu dic diém dia hoa ngudén manti thach quyén &- luc dia
(SCLM: sub-continental lithospheric mantle) bén duéi céc khu vuc lién quan. Cac thé sot siéu mafic mang
dic diém nghéo dia hoa nguyén t6 va dong vi Sr-Nd-Pb, 1a hé qua ciia qué trinh ndng chay ma chlng trai
gua. Cpx thé s6t cé tinh di phan dia hoa cao, tuy nhién phan I6n phan bé giira truong manti nghéo (DM) va
giau kiéu EM1 va 2. Tinh di phan dia hoa cao trong SCLM c6 thé do qua trinh téi giau lién quan hoat dong
bién chét trao ddi véi dai mach mafic va/hoic dung thé magma xam nhap tir quyén mém Ién. Sé liéu dong
vi ctia Cpx thé sot duoc so sanh véi Cpx thé sot tai phia Pong Trung qudc, va vai basalt dong - tach gidn
kiéu - MORB Bién Pong dé tim hiéu cac dic diém tuong dong va di biét trong thanh phan déng vi caa
SCLM bén dusi cac khu vuc DA va DNA, dong thoi dé tim hiéu ngudn néng chay hinh thanh MORB-
Bién Dong.

Tir khod: Basalt kiém; bao thé siéu mafic; ddng vi; manti thach quyén &- luc dia.

1. Giei thiéu

Bao thé siéu mafic manti do basalt kiém mang 1én bé mit |a nhiing thé sot tai két tinh sau khi néng chay
tai manti trén hinh thanh dung thé basalt. Cac thé sot nay tao thanh mot hop phan caa manti thach quyén
(lithospheric mantle), 1a 16p vat chat ngin cach vo trai dat bén trén va manti ddi luu bén dudi. Phu thuge
céc do nong chay khac nhau ma dé siéu mafic da trai qua ma thé sét ciia n6 cé cac do giau ngheo khac nhau.
Qua viéc nghién ctu céc hé thong dong vi va dic diém dia hod nguyén t6 cua cac thé st siéu mafic lich st
hinh thanh va tién hoé cua ching néi riéng va manti thach quyén néi chung ciing c6 thé dugc sang to (De
Paolo, 1981; Menzies va nnk, 1993). Céc qua trinh nghéo hoé c6 thé dé dang phat hién thong qua dic diém
thanh phan dia hoa nguyén té va/hoac ddng vi; tuy nhién, tim hiéu qua trinh giau hoé thi phirc tap hon vi
céc hoat dong bién chit trao doi (metasomatism) sau c thé xoa hogc che Iap céc dau hi¢u cua céc hoat
doéng truae (lonov va nnk 2005). Nhiéu cong trinh cho thay da chu basalt kiém va bao thé siéu mafic thuong
khéng c6 quan hé nguon gdc. Chung duoc dung thé basalt hinh thanh tir ving manti sau hon, ¢ ap suat
phun trao cao, cu0n vao trén duong di 1én bé mat. Do vay, nghién ciru cac bao thé siéu mafic con gién tiép
gitp hiéu thém vé do sau thanh tao basalt chu (Nguyen Hoang, 2005).

Hoat dong ndi lira Kaindzoi xuét hién 6 at nhiéu noi tai Viét Nam, dac biét I ving Tay Nguyén va
DBo6ng Nam bg ngay sau kién tao tach gian Bién Pong ngimg nghi, phét sinh do dong luc va day giita mang
An D9 vao Au A cach day khoang 40 triéu nam (Tapponnier va nnk, 1982; Flower va nnk, 1998). Hoat
dong ndi hra thoi ky nay tai Viét Nam dwoc ghi nhan tir khoang 15,5 tr. nam dén nay, tuy nhién giai doan
tich cuc bit dau tir gitra Pliocene dén nay, xuét hién kiéu phun trao don ngudn (monogenic), c6 dién tich
phén b giGi han (hang chuc km2), c6 thanh phan thach hoc va hoa hoc kha di phan nhung chu yéu Ia basalt
a kiém va basalt kiém, ciing mét it tholeiite (Hoang va Flower, 1998; L& Btrc Anh va nnk, 2017). Céc thé
s6t (bao thé) siéu mafic chi yéu Ia Iherzolite- spinel Xuét hién rong ri tai cac vung nhu Nghia Dan, Pleiku,
buc Trong, Loc Ninh, Gia Kiém, Xuan Loc, Pat o (tinh BR - VT), trén thém luc dia tai cum ndi ngam
Hon Tro (Koloskov va nnk, 1986; Huong va Hoang, 2018; Nguyén Hoang va nnk, 2019).

Pé tim hiéu dic diém thach hoc, dia hoa nguyén té va déng vi, ddng thoi tim hidu cac thoi ky dia dong
lyc quan trong trong manti thach quyén bén dudi luc dia Viét Nam chung t6i da thu thap nhiéu thé sot siéu

* Tac gid lién h¢
Email: hoang_geol@hotmail.com
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mafic trong basalt kiém tai Pleiku, Duc Trong, Xuan Loc (Pong Nai), Pat Do (BR - VT), Hon Tro... dé
phan tich thanh phan thanh phan thach hoc, hod hoc nguyén tb va dong vi cua clinopyroxene (Cpx), chlet
ra tir thé s6t. S liéu dia hoa dugc xir Iy dé tim hiéu cac diac diém giau - nghéo dia hoé cia nguon, cac qua
trinh tuong tac vt chét, va so sanh cac dic diém dia hoé cua Chung v6i Cpx khu vuc Bong Trung quoC va
basalt dong- tach gidn kiéu- MORB Bién Dong nham tim hiéu ban chat dia hoa 16p manti thach quyén &-
luc dia (SCLM) bén dudi Pong va DN Chau A.

2. Thé s6t siéu mafic manti

Hinh thai va dic diém thach hoc cua thé sét siu mafic cac khu vuc khac nhau tai Viét Nam duoc md ta
chi tiét trong Huong va Hoang (2018) va Hoang va nnk (2019b). O day c6 thé gisi thiéu tong quat 13, chiing
khong da dang thach hoc, chii yéu 1a cac Iherzolite spinel, cting lugng nhé d4 khac nhu harzburgite, wehrlite,
va dunit. C4c thé sot siéu mafic c6 kich thugce tir vai centimet hodc dén 30x20x10cn nhu tai Pleiku, Dt Do
va khu vuc Hon Tro (Hinh 1).

S

Hinh 1. Thé s6t
Iherzolite spinel tai mo
da Pdt bo (tréi) va la
Bang, Pleiku  (phai)
kich thudc thé sét dén
10x20x30 cm

3. Gia cong va phan tich miu

Mau thé sot siéu mafic manti ciing mot s cac da chu- basalt kiém va clinopyroxene dwoc xir Iy dé phan
tich thanh phan hoa hoc, sir dung XRF (PANalytical) va EPMA (JEOL 8800) tai S¢ Pia chit Nhat Ban.
Thanh phan nguyén t chinh cua thé sot dai dién va khoang vt tao da dwoc trinh bay trong Huong va Hoang
(2018) va Hoang va nnk (2019b). Cpx dugc nhit dudi kinh hién vi sau d6 dugc gid nho hon dé nhat chat
ngoai lai nhu manh olivine, orthopyroxene, v.v., v tiép tuc rira siéu 4m trong nu6c sach nhiéu lan. Mau
duoc say khd, Iay kh0ang 100 mg, qU| trinh chuan bi mau dugc trinh bay trong Hoang va Uto (2006). Thanh
phan nguyén té vét duoc phan tich bang khéi phd cam tng plasma kép (Q)- ICP-MS) Neptune Elemental,
cac nguyén té Sr, Nd va Pb duoc tach bang phuong phap sac ky (Hoang va nnk, 2019b), va phan tich cac
ti s dong vi 87Sr/8Sr, 13Nd/H4Nd, 2°6Pb/2%Ph, 207Pb/204Ph va 2%8Pb/2*Ph bang may (khdi phd) MC-ICP-
MS tai Khoa Vit Iy va Dia chat, Pai hoc Ryukyu, Okinawa, Nhat Ban. Thanh phan nguyén té dwoc trinh
bay trong Hoang va nnk (2019a). Két qua ti s6 dong vi dai dién duoc trinh bay trong Bang 1.

Bang 1. Thanh phan dong vi dai dién cac khu virc phét hién bao thé manti trong basalt kiém Viét Nam

Sample Location 87Sr/88Sr | 143Nd/*44Nd  |206Pb/2%4Ph | 207Ph/204Ph | 208ph/204ph D8/4Pb
VH090410-3X Pleiku 0.70315 0.51304 18.112 15.578 38.117 59.24
VH090410-4X Ham Rong 0.70307 0.51342 18.067 15.553 38.143 67.25
VH090411-3X Bien Ho 0.70285 0.51320

IDC-BK81/1 Hon Tro 0.70330 0.51315 17.767 15.430 37.734 62.67
IDC-BK81/3 Hon Tro 0.70282 0.51293 18.630 15.540 38.258 10.73
IDC_62/7 Phu Quy 0.70282 0.51293 18.630 15.540 38.258 10.73
VNU15-MX bat bo 0.70426 0.51280 18.056 15.510 38.233 77.66
MC-DT buc Trong 0.70245 0.51317 18.557 15.455 37.696

BMT-MX B. M. Thuot 0.70226 0.51334 17.826 15.49 37.687 50
ND-MX Nghia Dan 0.70269 0.70269 18.359 15.55 38.534 71

4. Két qua phan tich

4.1. Pic diém dja héa nguyén té clinopyroxene

Clinopyroxene trong cac thé sot lherzolite spinel c6 thanh phan Enazg4s.o, FSs2:61, W0as1.46.1, phan b
trong truong diopside, tring véi trudng phan bd pyroxene trong céc thé sot peridotite tim thy tai cac d6i
tach gidn giita dai dwong (Hinh 2, trai). Thanh phan dia hoa Cpx thé s6t Viét Nam twong tu nhu Cpx thé
s6t siéu mafic trong basalt kiém tai khu viyc Pong va BB Trung Qudc (Tatsumoto va nnk, 1992). Thanh
phan nguyén t6 vét ciia Cpx thé sot Tay Nguyén, Pong Nam b va thém luc dia Viét Nam dugc quy chuan
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vé chondrite (theo Sun and McDonough, 1989) dugc trinh bay trén Hinh 2 (trai) (theo Hoang va nnk,
2019a).

4.2. Pia hod déng vi clinopyroxene

Thanh phan dong vi 87Sr/8Sr, dao dong tir 0.7025 dén 0.7042 va “3Nd/**Nd thay dbi tir 0.51322 dén
0.51328 cuia Cpx thé s6t Viét Nam (Bang 1) duoc trinh bay trén Hinh 3. Bng vi Sr-Nd cua Cpx thé s6t
nghéo hoic rat nghéo, phan b trong truong manti nghéo, va nam trong hudng tién hoa cua hé dong vi Sr-
Nd tir mt ngudn manti, gan vai thanh phan dong vi Cpx thé sot cac khu vue BB Trung qudc (Tatsumoto
va nnk, 1992; Choi va nnk, 2008), va hau nhu tuong dong véi truong basalt dong- tach gidn Bién Pong
(32-16 triéu nam) (Zhang va nnk, 2018) (Hinh 3). Basalt Hai Nam cuing véi basalt kiém Khorat (Thai Lan),
Bolaven (Nam L&0) chum hinh thanh trudng giau hon MORB nhung nghéo hon phan Ién basalt kiém va
hawaiite Khorat va basalt kiém Dong Trung qudc. Dé y mot s6 mau Pong Trung qudc ¢o xu hudng tién vé
truong EM1 (Tatsumoto va nnk, 1992). (Basalt) MORB- BD phan bb giira truong SWI- va SEI-MORB,
tach biét khoi Pacific (P)-MORB, ching to nguon manti cta ching cé nhiing dic diém twong dong (Hinh
3).
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Hinh 2. Cpx thé s6t siéu mafic Viet Nam la Cr-diopside (trai); (phdi) dwong déc diém phan bo
thanh phan dat hiem cua Cpx thé sot cac khu vuc khac nhau, basalt chu, va da tong thé sot twong
1ng tinh todn theo md hinh néng chay phdn dogn theo ti I¢ thanh phan khoang vét (Hoang va nnk,

2019b).

0.5133

P-MORB

Hinh 3. Biéu do twong quan dong vi ¥Sr/®Sr va
143Nd/Nd cia Cpx thé sot Viét Nam (Bdng 1;
Huong va Hoang, 2018; Hoang va nnk, 2019a).
i Cung biéu dién @é so sanh cé truwong P-MORB
(White va nnk, 1987), TN- va DN-IMORB (Holm,
2002; Mahoney va nnk, 2002;); sé lieu MORB-BD
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b - 20 cua Zhang va nnk (2018); Hawaii theo Tatsumoto va

osizr | $a nnk (1987). Basalt va Cpx thé sét Péng Trung quac
+ theo Tatsumoto va nnk (1992). Basalt Thai Lan theo

EM1 EM2 Zhou va Mukasa (1997) va Hoang va nnk (2018).
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0.702 0.703 0.704 0.705 0.706 0.707 Basalt Hdi Nam theo Wang va nnk (2012)
87gy /865

Thanh phan ddng vi 26Ph/2Pb va 28Pb/2%Ph cia Cpx thé s6t Viét Nam phan b trong truong basalt rift
P-MORB, giita truong MORB-BD va cing huéng tién hoé véi basalt Dong Trung Qubc, vai ti s6
206ppy/204phy iy 208Ph/204PY cao hon basalt rift tach gidn ADD (SWI- va SEI-MORB), va hau nhu tich biét
Vv6i truong phan bé cua basalt va Cpx thé s6t Pong Trung qudc. Truong phan b cua Bolaven, Hai Nam va
phan 16n basalt Khorat c6 225Pb/204Ph va 28Ph/2%Ph cao, phan b vao truong riéng biét (Hinh 4). Cac truong
basalt va Cpx thé s6t phan bé phan &nh tinh di phan dia phwong va khu vuc; tuy nhién cac truong phan b
bi khng ché boi 3 hop phan manti chinh 1a DM (P-MORB), manti giau kiéu 1 (EM1) va kiéu 2 (EM2)
(Hinh 3va 4).

77



A Bolaven Hinh 4. Tuong quan 2*Pb/?*Pb va 2Pb/2*Ph cua
SE Grina basa / Cpx thé st Viét Nam va basalt MORB céac khu vuc
o g A An B¢ Duong (APD), Thai Binh Dwong (TBD), va
jéijsi,?g Bién Dong (BD). Pé y basalt Péng Trung quoc
= phan bé sau vé phia truong EM1, giau hon Cpx
thé sét, va giau hon nhiéu phan Ion cac MORB.

Cpx thé st Viét Nam phan bé trong truong |-

Em1 AY T .- MORB, giita hai truong MORB-BD la triing TN va
i Dong, bén trén truong P-MORB va Hawaii, nhung
& thap hon truong cia basalt Bolaven, Hai Nam va

365 ; ’ ' * phan Ién basalt Khorat. Nguon so liéu nhu trong
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5. Thao luan

5.1. Tinh giau - nghéo dia hoé ciia manti -thach quyén a-luc dia (SCLM)

Thé s6t siéu mafic manti théng thudng mang dic diém nghéo dia hoé; sau khi tré thanh mot hop phan
ctiia manti thach quyén, thé s6t c6 thé tuong tac v6i dai mach mafic va/hozc dung thé mafic gay bién chat
trao d6i (Carlson va Irwing, 1994; Turner va Hawkesworth, 1995; White, 2010).

Tudi md hinh Sm-Nd ctia Cpx thé sét Viét Nam dwoc Huong va Hoang (2018) va Hoang va nnk (2019b)
béo cio cho thiy: manti thach quyén bén dudi Pleiku co x4o tron dia dong luc tir giita Devon dén Carbon
(385 - 300 Ma), cé biét con vao Neoproterozoi- Giita (745 Ma). Bén dudi Lam Ddng céc pha dia dong luc
quan trong da xay ra tir Jura- Gitlra dén Jura- Cudi (175 - 144 Ma). Bén dudi khu vuc thém luc dia (Hon
Tro) tudi md hinh Sm-Nd chi 2.64 Ma. Cac su kién dia d6ng luc quan trong ¢t manh da tac déng trén pham
vi du rong dé co thé gay nong chay va/hodc tuong tic v6i cac da vy quanh, 1am thay dbi huéng tién hoa
ctia hé ddng vi Sm-Nd (DePaolo, 1981). Nhu vay, trir khu vire bén dudi Hon Tro, SCLM bén duéi luc dia
Viét Nam du c6 dé cac hé ddng vi c6 thé dai dién tinh dia hoa (White, 2010).

Basalt Kainozoi Viét Nam xuét hién 6 at trén thém va luc dia sau khi mé BB ngirng nghi, 1a san pham
néng chay dudi tic dong giam &p va nhiét manti cao tiép sau qua trinh tach gidn thach quyén va nang lén
ciia manti trén (Hoang and Flower, 1998). Basalt Viét Nam ciing nhu nhiéu ving basalt Kaindzoi muon
sau- tach gian BD tai nhiéu noi 6 Pong va DN Chau A (Tatsumoto va nnk, 1992) mang di thuong dong vi
chi DUPAL (Dupré va Allégre, 1983). Ching c6 ti s6 27Pb/2%Ph va 28Ph/2*Pb cao tuwong ddi voi
206pp/204phy 50 véi P-MORB, (White va nnk, 1987). Ciing nhu basalt dong- va sau- tach gian BD (32-16
Ma, Li va nnk, 2014: Zhang va nnk, 2018) xuét hién, lan luot 13, do tach gidn vo dai dwong va su nang 1én
cuia vat chat quyén mém (Jiang va nnk, 2018; Qian va nnk, 2020) déu mang dic diém DUPAL. Ngudn gdc
di thuong dong vi chi dugc cho 12 (i) sy xAm nhap ciia manti ADD bén dudi bién Tethys bi ép huéng dong-
tay khi bién bi khép lai (Hoang va nnk, 1996), (ii) do bao mon déy thach quyén nén Trung-Triéu nghi ngo
chta hop phan EM1 (gan giii véi DUPAL) hoa vao manti bén duéi, dudi tic dong cua dong manti dbi luu
(Menzies va nnk, 1993).

5.2. Bdn chdt déng vi manti thach quyén &-luc dia Péng va Pong Nam A

Basalt dong tach gidn BD c6 dic diém dia hoa nguyén té nghéo thanh phan dét hiém nhe kiéu rift giira
dai duong (thi du P-MORB hoic APD (Hinh 5) diéu nay khang dinh basalt dong tach gian BD 1a san pham
néng chay vat chat manti da trai qua néng chéy.

MORB- BD phan b giira truong SWI- va SEI-MORB trong céc tuong quan ddng vi, mang dic diém
giau EM1 (DUPAL) tuong ty nhu I-MORB. Chung phu 1én truong Cpx thé s6t Viét Nam, cd thé chung co
ngudn twong dong. Trong cac MORB- BD, tai phu- tring TN chung giau thanh phan EM1 va phan bd gan
truong TN-IMORB hon so véi basalt phu- triing Dong, gan véi truong DPN-IMORB, ¢6 xu huéng gan EM2
hon (Hinh 4, 6). Do MORB- BD xuit hién trong méi truong noi mang, nhung dic diém nghéo dia hoé
nguyeén t6 va dong vi cho thiy chiing dwoc hinh thanh tir nong chay nguon ngheo, do do c6 thé gia thiét
chang dugc hinh thanh tir vat chat manti thach quyén da qua néng chdy. Nhu vay, c6 thé gia thiét SCLM
bén dusi BD trudc khi tach gidn 1a mot phan caa SCLM Pong Nam A, trong d6 ¢6 Viét Nam.
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Old SW Indian Ridge ) East Vietnam Sea_ MORB
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Hinh 5. Pdc diém phan bé thanh phan dat hiém cia MORB-BP ¢ cau hinh gan véi TN- va DN-
IMORB, hon la P-MORB (khong minh hog). Cdc viing MORB déu c6 thanh phan dat hiém nang cao, khac
Véi basalt cac ving ngi mang phdn dnh tinh giau nghéo dia hod nguon, mat khac phan anh thanh phan
thach hoc nguon manti tham gia nong chay hinh thanh dung thé. Basalt tai 2 16 U433 va Ul434 (triing
TN), giau dat hiém nhe hon so véi Ul431 (triing Pong), trong dé U1434B con giau hon Ul433 (theo
Zhang va nnk, 2018). S¢ liéu cia TN-IMORB ciza Mahoney va nnk (2002).

Ngudi ta ting tin rang hop phan dong vi EM1 trong basalt Bong Trung qudc cé ngudn géc SCLM
(Tatsumoto va nnk, 1992; Menzies va nnk, 1993; Fan va nnk, 2000). Tuy nhién, nhu quan sat trén Hinh 6,
basalt Dong Trung qudc phan bd sau vao truong EM1 so véi Cpx thé sot; do d6 chung chi c6 thé xuat phat
tir ving manti sau hon. Nguoi ta ciing phat hién rang, day nén c¢6 Trung- Triéu nghi la giau hop phan EM1
da bi bon mon tir @6 day hon 120 km trong Paleozoi con chi hon gan 60 km trong Kaindzoi (Menzies va
nnk, 1993; Fan va nnk, 2000). Phan vt chat bi bao mon bi cudn xudng va hdn nhiém vao manti hinh thanh
hop phan pha tron gitra DM va EM1, tré thanh nguon manti caa basalt kiém Kaindzdi mudn giau EM1 khu
vue Pong Trung qudc ngdy nay (Tatsumoto va nnk, 1992). Trén co s& dong vi, Choi va nnk (2008) cho
rang hop phan EM1 va EM2 trong basalt khdng phai xuat phat tir ving SCLM bén dudi, ma la két qua cua
cac qua trinh bién chét trao ddi giita manti nghéo (DM) véi dai mach Cr-diopside giau EM1 trong manti
thach quyén.
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5.3. Tién hoad nguén manti trong basalt dong- va sau- tch gian Bién Pong

Basalt sau-tach gian BD (STG-BD, <15 Ma- nay) tai luc dia Bong Duong, Hai Nam va trong tring BD
boc 16 ban chat dia hoa magma noi mang (Hoang va nnk, 1996; Le va nnk, 2017), khac biét basalt dong-
tach gian BD (Yan va nnk, 2008; Zhang va nnk, 2018; Qian va nnk, 2020). Basalt STG luc dia Viét Nam
bat dau tir khoang 15,5 Ma, xuat hién qua nhiéu giai doan cho dén cudi Pleistocene, nhung dic biét 6 at chi
trong giai doan tir 3,5 dén 0,5 Ma. Cac giai doan phun trio mang cac dic diém dia nguyén té va hoa dong
vi riéng, trong d6 céc basalt giai doan sém nghéo thanh phan ddng vi Sr-Nd-Pb, nghéo thanh phan nguyén
t6 khong tuong thich manh (Rb, Ba, dat hiém nhe...), phan 4nh ngudn manti nghéo, cé thé SCLM (Hoang
va nnk, 1996). Céc giai doan mudn hon c6 dic diém dia hod nguyén té va dong vi giau hon va di phan hon
(Hinh 3, 4, 6), chung t6 chiing ¢6 ngudn manti giau, phong phu hon; tuy nhién tinh di phan cé thé hinh
thanh do twong tac vai vat chat SCLM trén dudng di 1én bé mat caa ching (Hoang va Flower, 1998; Hong-
Anh va nnk, 2018). M6 hinh dia dong luc manti hinh thanh basalt STG cho thay kha ning pha tron giira
ngudon manti nghéo vai hop phan giau- EM1, trudce khi trong tac véi nguon giau- EM2 va/hoic vat chat vo
(Hoang va nnk, 2019a). Basalt giai doan sém la san pham néng chay SCLM, cac giai doan tiép theo la san
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pham néng chay quyen mém giau- EM1 trude khi tuong tac voi EM2 tai SCLM hoic vo duéi. M6 hinh
nay hoan toan c6 thé giai thich dugc cho magma DTG va STG tai triing siu Bién Dong.
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ABSTRACT

Sub-continental lithospheric mantle beneath Vietnam: Evidence from
Pliocene-Pleistocene alkaline basalt-borne Sp- Iherzolite

Nguyen Hoang'2", Tran Thi Huong2
Institute of Geological Sciences, Vietnam Academy of Science and Technology
2Graduate University of Science and Technology, Vietnam Academy of Science and Technology

Clinopyroxene (Cpx) extracted from spinel-lherzolite (residue) in alkaline basalt of Pliocene -
Pleistocene age in Gia Lai, Lam Dong, BR - VT provinces, and Hon Tro region were analyzed for elemental
chemistry and Sr-Nd-Pb isotope to study the geochemical characteristics of sub-continental lithospheric
mantle (SCLM) sources below the relevant areas. The ultramafic residues are characterized by depleted
geochemical elements and the Sr-Nd-Pb isotope, resulting from their undergoing melting events. The
residual Cpx shows highly geochemical heterogeneity, but most distributed between the depleted (DM) and
rich EM1 and EM2 types. The high localization heterogeneity in SCLM may be due to the enrichment
process related to the metasomatic activity on mafic lenses and magmatic melt penetrating from the
asthenosphere below. Isotopic data of the residual Cpx were compared with those of Cpx in Eastern China
and co-East Vietnam Sea's spreading MORB-type basalt to identify the similarities and differences in the
isotopic composition of SCLM below the East Asia and SE Asia regions and to investigate the mantle
source of the melting forming the East Vietnam Sea MORB-type.

Keywords: Alkaline basalt; ultramafic xenolith; isotope; sub-continental lithospheric mantle.

81



ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENGS D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Tuoi U-Pb va thanh phan dia hoa zircon cia d4 granitoid khu vuc
Phudc Thanh, Quang Nam: Y nghia kien tao va sinh khoang Cu-Au

Nguyén Quéc Hung', Ngd Xuan Thanh™ Ng6 Thi Kim Chi*, Khuong Thé Hing*
! Truong Dai hoc Mo Dia chat

TOM TAT

Trong nghién ciu ndy mau granodiorit nam trong déi khau Tam Ky - Phudc Son (TPSZ) dwoc thu thap va
phan tich vé dic diém thach hoc, tudi U-Pb zircon két hop voi thanh phan khoang vt zircon dé thao luan
vé ban chét kién tao cua d4. Tudi U-Pb zircon ciia d4 granodiorite cua phiic hé Tra Bong duge xéac dinh la
447 3+3 8tr.n. trong ddng véi loat magma Paleozoi sém da duge xac dinh trong khu vic. Thanh phan dia
héa zircon cho thay ching c6 ty s6 Sc/Yb, Nb/Yb va U/U cao, dién hinh cho kiéu magma cung hat chim.
Céc ty sb dia hoa cua da duoc st dung dé danh gia kha niang két tinh phan doan, mirc d6 bao hoa oxy cua
magma, cac két qua nay cho thay magma nghién ctru khong c6 dic trung dién hinh cuia magma lién quan
dén sinh khoang Cu-Au.

Tur khéa: Tam Ky-Phudce Son; quang Cu-Au; G18; Zircon LA ICPMS.

1. Pit vén dé

Déi khau Tam Ky-Phude Son (TKPS) duoc nhidu nha dia chat trong va ngoai nuée chd y nghién cau
trong nhitng nam gan day bai chiing khong nhiing 14 chia khoa dé nghién ciu tién hoa kién tao khdi Bong
Duong ma déy con la déi sinh khoang Au quan trong cua Viét Nam. D6i khau TKPS nam ¢ ria béc dia khu
bién chat cao Kon Tum, 12 mot phan dién tich caa a dia khu Nam- Ngai véi cac da bién chat tudi Proterozoi-
Paleozoi sém thudc khdi kién tric Kham Dirc. Ddi o phuong cau tric phat trién theo phuong 4 vi tuyén
véi bé rong cua dgi khoang 60km, dai 120km. Trong TPSZ c6 su xuat hién khéa nhiéu céc thé magma co
thanh phan granit dén granodiorite vai kich thuéc khac nhau (Hinh 1a). Tuy vay, nghién cau vé tudi va
diéu kién thanh tao kha nang sinh khoang ctia chung con it dwgc cha y.

Dé gop phan lam rd hon vé dic diém magma cua TPO, trong nghién ciru ndy tap thé tac gia da tién hanh
nghién ctru da granit khu vuc Phude Son (mé vang G18) (Quang Nam) nham lam rd dic diém thach hoc,
tudi két tinh va ban chét kién tao cua da.

2. Pic diém dia chit

Céc d4 cua phirc hé Kham Duc phan b kha rong réi, chiém phan 16n dién tich viing, thanh phan cha yéu
1a da phién thach anh-biotit, gneis biotit-amphibolit, gneis biotit, phién thach anh 2 mica, d6i khi xen kep
mét it 16p mong da amphibolit dang thau kinh. Thé nam chung cua phién theo phuong tiy bac-dong nam
(TB-PN) véi gbc doc 60-80°. Cac da granit duoc cho I thuge phic hé Chu Lai 16 thanh dién Ién & goc
phia tay béc va thanh nhitng khdi nho phan bé rai réc trong viing nghién ciru. Nghién ciru céc da nay ¢ phan
dong nam dei khau TKPS, khu vuc Quang Ngai, Dinh Quang Sang (2017) cho rang cdc da granit phuc he
Chu Lai co thanh phan khé& phirc tap, géom d4 granite 2 mica, granite biotite, va granite sang mau
(leucogranite), tudi thanh tao cua chiing vao khoang 426-444 tr.n. Trong khu vuc ciing ¢ sy xuit hién cua
cac thanh tao granit phirc hé Ba Na xuit hién dang cac khdi nho va dai mach xuyén cit cac da trong khu vuc,
thanh phan chinh bao gdm granit biotit, granit 2 mica hat vira dén I6n dang porphyr sang mau va granit alaskit
hat nho, duoc cho 1a c6 tudi dong vi U-Pb zircon trong khoang 240+245 tr.n (Lé Btc Phic, 2017) (Hinh 1b).

Theo Tran Thanh Hai va nnk. (2014), cac da déi khau Tam Ky-Phuéce Son trai qua 5 pha kién tao tac
dong, trong d6 pha sém nhét (Dy) 1a pha ciu tao phién déo trong khu vuc dién ra lién quan dén va cham
mang doc theo d6i khau khoang 430tr.n truée day. Trong viing nghién ctu, hé thong phién phat trién cha
dao theo phuong TB-DN dén 4 vi tuyén. Doc theo d6i phién nay cac hé théng dut gay nghich, chom nghich
kém theo cac nép udn nghiéng, nép uén dao vom hep phat trién kha rd, dac biét cac quan hé chom nghich

*Tac gia lién h¢
Email: ngoxuanthanh@humg.edu.vn
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giita da phién va da magma phuc hé Chu Lai, thé nam cua cac dit gay khé thoai (30-45°). Cau tao phién
trong cac d4 cua phuc hé Chu Lai c6 phuong gan song song véi phuong cua phién trong cac da thudc phic
hé Kham B¢ chiing té chung dwoc hinh thanh cing pha kién tao, c6 thé lién quan dén loat D1, D2 (Tran
Thanh Hai va nnk., 2014).
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Hinh 1. So dé dia chat déi khau Tam Ky-Phiede Son va vi tri viing nghién cizu (a); So do dia chdt va
khoang san khu virc G18 va vung lan cén (b)

1- Pd phién thach anh biotit, gneis amphybol, amphibolit phic hé Khdam Biic; 2- Phirc hé dd
bién chdt Ngoc Linh; 3- Pd phién phirc hé Sa Thay; 4- CAc tram tich tudi Trias; 5- Pd mafic, siéu mafic;
6- Granitoid phizc hé Chu Lai tusi Ordovic-Silua; 7- Granit biotit pha 1 phizc hé Ba Na tusi Permi mugn-

Trias sém; 8- Granit hai mica, granit aplit pha 2 phizc hé Ba Na tusi Permi mugn-Trias som; 9-
Granitoid tusi Permi-Trias; 10- Granitoid dang gneis; 11- Bazan; 12- Put gdy; 13- Piém qudng vang;
14- Di¢n tich khu mé G18 va v tri lay mau QN-676.

2 km

3. Vi tri lday miu va két qua phan tich

3.1. Vi tri ldy mdu

Mau granit duoc lay tai moong khai thac quang khu vuc mé quing G18 nam giira d6i khau TKPS (Hinh
2). Khu viac mé G18 16 chu yéu cac da bién chat cua phirc hé Kham Bic, phan trong tam khu mo 16 mot
khdi granit nho cau tao khéi dén phién yéu, da bi cat qua boi cac dit gdy va hé théng khe niat mo phuong
& kinh tuyén dén TB-PN. Cac mach quing chu dao lap day cac d6i dap va pha hiy caa céc khe nut di kém
mach calcit, thach anh chira quéang sulfur (Hinh 2a, b).

3.2. Két qud phan tich

Két qua phan tich thach hoc: Thanh phan thach hoc cia da granit gdm chua yéu thach anh (~35-40%),
felspart-K (15-20%), plagioclas (30-35%), biotit (~5%), hocblend (3-5%) va khoang vat phu khac, su xuit
hién kha phong pht hocblend cé thé 1a chi dau cho granit kiéu I. Cac khoang vat plagioclas bi bién déi
manh, hién tuong thay thé sericit xay ra phd bién, dac biét phan d4 doc theo cac mach calcit (Hinh 2c).
Mach calcit chira quang sunfua xuyén vao trong cac da magma tao nén ranh gidi r6 rang (Hinh 2b). Thanh
phan khoang vat quang chu yéu la pyrit, chalcopyrit, acsenopyrit, galenit, vang xuét hién dang cac hat don
I&, khong tu hinh (Hinh 2d).

Két qua phan tich tusi U-Pb va thanh phan zircon: Quan séat anh CL cho thay zircon c6 kich thugc chi
yéu khoang 100-150um, cau trdc zircon cho thay céc riém tang truong phat trién déu dan, sic nét tir nhan
ra riém ching to chung duogc thanh tao trong cling mét giai doan nhiét kién tao (Hinh 3). Pac diém ciu tao
zircon nay thé hién chiing dugc hinh thanh trong céc qua trinh lién quan dén magma.
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Hinh 2. 4nh chup vét |0 da granit cho thdy chliing bz cac doi dit gay cat qua @; Anh mau nghlen cueu cho
thdy qudng di theo mach calcit (b); Anh thach hoc 14t méng ciia dd magma mau nghién citu (c) va khoang
vdt qudng trong doi calcit (d)

(PI: plagioclas, Kfs: feldspar K, Qtz: thach anh, Bi: biotit; Ser: Sericit; Chp: chalcopyrit; Gl: galenit;
Au: vang; Cal: calcit)
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Hinh 3. M4t s¢ hinh anh phat quang am cuc (CL) cua khoang vat zircon trong mau QN-676 thé hién céac
diém xdc dinh tuéi (vong tron mau do) va thanh phan (vong tron mau vang)

Céc két qua phan tich thanh phan ddng vi U-Pb cua zircon tir mau nghién ctru dwoc dwa 1én trén biéu do
Tera-Wasserburg concordia (Hinh 4a), trén biéu d6 biéu dién tudi 2°°Pb/28U va 27Pb/?°U, phan Ion cac két
qua phan tich va sir dung tinh tudi tap trung trén hozc gan vaéi duong cong Concordia, thé hién tinh phu hop
cao. Tt ca cac két qua phan tich déu cho ty s6 Th/U Ién hon 0.1. 15 diém phan tich tir khoang vat zircon
magma trong mau Qn-676 cho két qua tudi 27Pb/2°U trung binh tuong tng vai 447.3+3.1tr.n véi 95% phu
hop, trong s6 (MSWD) 0,93 (Hinh 4b).

4. Thao luan

4.1. Tuéi thanh tgo magma

Phan tich dic diém cau trdc cua zircon sir dung dinh tudi cho thay ciu tric riém ting truéng ciia ching
dién hinh vai kiéu zircon hinh thanh lién quan dén hoat dong magma. Hon nita, cac két qua phan tich déu
c6 ty s6 Th/U>0,1 la ty sé dién hinh thanh phan zircon két tinh tir ngudn dung thé magma hozc tir ngudn
nhiét dich magma (Hoskin, 2005). Zircon la khoang vat dugc két tinh trong diéu kién nhiét do cao, theo
Hoskin (2005), zircon trong cdc da magma granit dugc hinh thanh ¢ diéu kién khoang trén 680°C. Nhu vay
nhiét d6 nay tuong (ng véi giai doan két tinh som cua cac thé magma xam nhap granit. Két qua phan tich
tudi dong vi U-Pb trén khoang vat zircon tir cac da granit nghién ciu cho két qua tudi trung binh Ia
447.3+3.8 tr.n. Véi cac dic diém dia hoa va ciu tric zircon nhu da mo ta trén trén cho phép ching toi két
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luan day la gia tri tudi két tinh ciia khdi da magma nghién cru khu vuc mo vang G18 thugce doi cau truc
Tam Ky-Phude Son (Quang Nam).

b QN-676

0078 | a QN-676 470

/ 440}

430

Mean = 447.3 + 3.8 Ma
n =13, MSWD = 0.22

0.066
0.44 0.48 0.52 0.56 0.60 0.64 0.68 420

“Pb/*U
Hinh 4: Biéu dé Concordia xdc dinh tuéi dong vi U-Pb cho zircon trong mau QN-676 (a) va biéu do thé
hién tugi trung binh cua cac ket qua nghién cizu (b).

4.2. Pdnh gid khd ning tao khodng Cu-Au ciia magma

Kha ning tao khoang Cu-Au cua cac khdi xdm nhap granit duoc nhiéu nha nghién ciru quan tam, trong
d6 Au c6 xu hudng tap trung trong pha hoi cua chat 1ong & nhiét do va ap suat cao. Thanh phan magma ban
dau cd vai trd quan trong trong sinh khoang néi chung va sinh khoang Cu, Au néi riéng. Ballard va nnk.
(2002) da nghién ctru magma lién quan dén sinh khoang Cu-Au moé Chuquicamata-El Abra ¢ phia bac Chile
x&c nhan zircon tir magma sinh khoéng Cu-Au c6 Eu/Eu*>0.4. Dilles va nnk. (2015) ciing cho rang ty sé
Eu/Eu* > 0.4 trong zircon magma la mot dau hiéu quan trong dé danh gia kha ning sinh khoang Cu, Au,
Mo cua cac ¢4 magma khu vuc Salvador (Chile), Yanacocha (Peru), Yerington (Nevada, My). Ty s6
Ce**/Ce3*trong zircon la s6 liéu phan &nh mirc d6 oxy héa trong dung thé magma giai doan sém, cac magma
c6 mirc d6 oxy héa cao la yéu t6 quan trong dé tao diéu kién thuan lgi cho sinh khoang Cu-Au (Ballard va
nnk., 2002).

Str dung loat biéu do tuong quan gilta cac ty s6 (Ce/Nd)/Y va Dy/Yb vei ty s6 Eu/Eu* ciing nhu
(Ce/Nd)/Y va (Eu/Eu*)/Y cho thay tat ca céc sb liéu nghién ctru déu nam trong truong c6 Eu/Eu*<0,3,
(Ce/Nd)/Y<0,02 (Hinh5a), Dy/Yb giao dong trong khoang 0,2 dén 0,3 (Hinh5b), ty s6 (Eu/Eu*)/Y <0.001
(Hinh5c¢). Nhu vay magma nghlen ctru 6 thé c6 sy phan di yéu caa amphibol va plagioclas giai doan sém
ciia magma, tuy nhién néu ddi sanh véi kiéu magma sinh khoang Cu-Au, Mo trén thé gidi thi ching khdng
thuoc loai magma dién hinh lién quan dén sinh khoang Cu, Au, Mo.

1'2 LI \IHHI T T TTIII T T IVHHI T T ||\||Vw | T 1'2
L a L b J
e S Megma s g | 1
- X agma sin oang B i c u+Moz+Au porphyr |
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Hinh 5. Biéu do twong quan thanh phan dia héa zircon giza Eu/Euvdi ty sé (Cr/Nd)/Y (a) va Dy/Yb (b),
giiza (EU/EU*)/Y véi (Ce/Nd)/Y (EU/Eu*=(Eun/(Smn xGdn)Y?, Ce/Ce*= (Cen/(Lanx Pry)?

4.3. Y nghia dia chdt khu vec nghién cizu

Khéi Kon Tum dugc coi 1a nhan ¢6 cua dia khi Dong Duong véi sy xuat hién phong phu cac d4 magma
va bién chat tudi tién Cambri dén Kainozoi (Tran Van Tri, Vii Khac va nnk., 2009). Phia bac khdi Kon
Tum duoc gidi han bai déi khau Tam Ky-Phudc Son kéo dai theo phuong 4 vi tuyén, sy xuat hién cua cac
da bién chat mafic, siéu mafic trong d6i khau dwoc cho l1a nhiing thé di sot ciia mang dai duong ¢ (ophiolit).
Tuy nhién nghién ctu tudi tuyét ddi cua cac thanh tao nay hién nay con kha han ché.
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Mau granit duoc l4y tir cac thyc thé chira vang trong mo G18 thude doi khau Tam Ky-Phude Son ¢é su
xuit hién khé phong phi céc khoang vat amphibol va biotit dién hinh cho da granit kiéu I, tu6i thanh tao
cua ching dugc xéc dinh 12 447.343,1 tr.n. Thanh phan dia h6a zircon ciia cac d4 nay cho thay chung co ty
s6 Hf/Th (20 - 100), Sc/Yb (0.08 - 2) U/Yb (0.87 -3.4) dién hinh cho magma sinh thanh lién quan dén cac
cung hat chim. Pac diém kién tao va tudi nay twong dong Vi loat da magma xam nhép giai doan Paleozoi
sém phén bé trong khu vue Kon Tum, dac biét 1a phan ria bac, dién hinh nhu cic ¢ magma phirc h¢ Tra
Bong, Dién Binh 415 + 3 tr.n. (Nagy et al., 2001) va 444 + 17tr.n. (Carter va nnk., 2001). Nhu vay, két qua
tuol 447,3£3,8 tr.n. clia cac d4 granodiorit trong khu vuc mo G18 thudc ddi TPO ¢6 tudi co hon so véi mot
s6 két qua nghién ciru da xac dinh trude ddy cac da granit dugc hinh thanh co thé lién quan dén pha hit
chim vao Paleozoi sém doc theo déi hdt chim ¢6 Tam Ky-Phude Son. Dic diém dia hoa caa mau nghién
ctiu cho thay chung lién quan dén kiéu magma hut chim, kha tuong ddng véi magma phirc hé Tra Bong da
dugc nghién ctu trude day trong khu vuc (Tri va Khiic, 2009). Nhu vay, su xuat hién cac dé lién quan dén
hat chim & phan phia nam TPSZ 1a minh ching quan trong cho thay hoat dong hdt chim nay c6 thé lién
quan dén hat chim vé phia nam caa d6i hat chim ¢6 dudi luc dia Kon Tum trong giai doan Ordovic. Cho
dén nay véi cac sb lisu magma khu vuc ria bic dia khbi Kon Tum cho thy su tn tai cua tb hop magma
kiéu cung dao giai doan Cambri ria bic TPSZ (Quyén va nnk., 2019) va cac magma lién quan dén hat chim
giai doan Ordovic (ria nam TPSZ), tuy nhién su lién quan giita hai t6 hop da nay véi cac giai doan kién tao
trong khu vyc can c6 nhitng nghién ctiu chi tiét hon.

5. Két luan

- Pa magma granodiorit thuoc TPO khu vuc mé vang G18 mang dic trung ciia granit kiéu I, tudi két
tinh ciia da dugc xéac dinh 1a 447,3+3,8 tr.n., lién quan dén kiéu magma déi hat chim.

- Kha nang sinh khoang Cu-Au ciia cac da granodiorit nay khong twong dong vai kiéu magma tao khoang
tuong duong trén thé gidi.

- C4c thanh tao magma trong nghién ciru nay twong dong véi cac da lién quan dén hit chim da phat hién
trong dia khéi Kon Tum, chiing t6 ¢ hoat dong hit chim vé phia nam dudi dia khéi Kon Tum trong giai
doan Ordovic.

Loi cam on
Nghién ctru nay dugc tai trg boi Bo Gido duc va Pao tao trong dé tai ma s6 B2019-MDA-562-14.
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ABSTRACT

U-Pb age and compositions of zircon from granodioritic rock of Tam
Ky-Phuoc Son ophiolitic complex and its significance in tectonics and
Cu-Au genesis

Nguyen Quoc Hung?, Ngo Xuan Thanh®*, Ngo Thi Kim Chi!, Khuong The Hung?
'Hanoi University of Mining and Geology

In this study, we mentioned some structural characteristics of the G18 mine and related ore distribution
characteristics, and a sample of granite containing veins of Cu-Au sulphide ore were collected and studied.
The petrographic characteristics of granite show that they are weakly deformed, consisting of biotite-
honblende in coarse-grained. The main ore component is chalcopyrite, pyrite, galanite, asenopyrite and Au-
Ag gold materials, they formed along with the late hydrothermal phase containing calcite and quartz that
cut through the magmatic complex. U-Pb zircon age of the granite was determined to be 447.3 £ 3.8Ma,
similary with the early Paleozoic magma series of the Tra Bong complex which was identified in the area,
possibly related to the magmatic activity of a southward subduction zone along the TKPS during the early
Paleozoic period. Zircon compositions from the magma suggested that this magma is not high potential
fertile magma generating Cu-Au porphyry.

Keywords: Tam Ky - Phuoc Son; Cu-Au genesis; G18; zircon LA ICPMS.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
e . VA TAINGUYEN VOI PHAT TRIEN BEN VIPNG (ERSD 2020)
SUSTAINABLE DEVELOPMENT

Nghién ciru h¢ thong héa b chi s6 va phuong phap xac dinh tinh dé
bi ton thuong moi truong bien ¢ Viét Nam

Nguyén Vin Niém®*, Nguyén Thach Pang?, Nguyén Minh Trung?,
Trinh Thanh Trung?, Nguyén Hitu T6i2, Pham Nguyén Ha Vi, Nguyén Thanh Thaot
Vign Khoa hoc Pia chat va Khoang sdan
2Téng Cu bién va Hdi dao Viét Nam
3Trong Dai hoc Khoa hoc Ti nhién - DHOGHN

TOM TAT

Nghién ctu b chi sé va phuong phap xéac dinh tén thuong moi truong bién s& gop phan quan ly va phan ving quy
hoach phat tién kinh té - x& hoi khong gian bién duoc thé gisi ap dung phé bién. O Viét Nam ciing nghién ctru kha
nhiéu trong thoi gian hién nay, tuy nhién, chira c6 mét bo chi sé mang tinh hé théng va mét phuong phap xéac dinh tén
thwong toan dién cho méi trudng bién Viet Nam. Nghién ciru nay da tdng hop va dua ra bo chi s phi hop, ¢6 tinh hoi
nhap 1am co sé tinh toan tinh d& bi tén thuong méi truong bién Viét Nam. Bo chi s6 gdm: 8 chi s6 “ndi tai”; 12 chi s6
vé bién ddi khi hau va lién quan; 7 chi s vé khi twong; 5 chi s6 vé cac qua trinh dia chat; 33 chi s6 nhan sinh. Phuong
phap xéc dinh tinh d& bj tén thwong méi trudng bién duoc &p dung két hop theo cac phwong trinh ciia UNDP (2006)
va tinh trong sé Entropy, phat trién duoc mdi quan da bién, phan &nh thuc tidn khéch quan nhét hién nay.

Tir khba: Chi sb; trong sb Entropy.

1. Pat vin dé

Tinh d& bi tén thwong 1a mirc 6 ma mot hé thong d& bi anh huéng hoic khong thé ddi phé véi céc téc
dong bit lgi cua cac tac dong bén ngoai hodc bén trong, duoc phan chia theo ba thanh phan: 1) mic d6 phoi
16 (Exposure - E) ciia cac moi nguy hiém/tai bién; (2) Do nhay cam (Sensitivity - S) cua h¢ thong dbi voi
cac moi nguy hiém; va (3) Kha nang thich ung cua hé thong (Adaptive capacity - AC) (IPCC, 2001). Do
nhay cam va phoi 1§ ¢6 thé duoc két hop voi nhau dé sinh ra tac dong tiém an (Allison va nnk, 2009). Vi
vay, xac dinh tinh dé bi ton thuong theo phuong trinh chung: V = f(E, S, AC).

Xac dinh tinh d& bi ton thwong méi truong bién 1a danh gia dugc mirc d6 ton that, suy thoéi vé tai
nguyén - méi truong bién; danh gia mac d6 chdng chiu, phuc hdi, tng phé cua tai nguyén - méi trudng
bién (gém ca vai tro ciia con ngudi) trude cac tic dong tir bén ngoai (tai bién va cac hoat dong nhén sinh).
Thanh phan/yéu t phuc vu tryc tiép cho viéc xéc dinh tinh d& bi ton thwong chinh 1a céc chi s6 (indicators)
duoc dinh lugng hoa ba thanh phén (E, S, AC) dé chuan hoa diém, trong so theo nhiéu phuong phap khac
nhau. Nghién ctu nay s€ Iua chon bg chi sb va phuong phap hop 1y nhét trong danh gia ton thuong moéi
truong bién & Viét Nam, lap duoc co so dit liéu hé théng, hudng t6i quan ly quy hoach phét trién bén viing
khong gian bién.

2. Co s6' 1y thuyét va phuwong phap nghién ciu

Nghién ctru co so khoa hoc cua thé gigi vé cac bo chi sé va phuong phép xac dinh tinh d& bi tén thuong
moi trudng ndi chung, moi treong bién va cac nganh nghé ndi riéng. Tir do, lwa chon, dé xuat mot bo chi
sd chung nhét va céc tiéu chi chuan dé phat trién chi s gom (EEA, 2004; Birkmann, 2004; NZOSA, 2004
(Internet); Berry va nnk, 1997; Parris, 2000): Do luong duoc; dai dién cho mot van dé quan trong ddi véi
chu d lién quan; Lién quan dén chinh séch; chi do cac yéu t6 quan trong thay vi ¢6 gang chi ra moi khia
canh; C6 tinh phan tich va thdng ké; c6 thé hiéu dugc, dé hiéu; Nhay cam, dic biét véi hién tugng co ban;
C6 hiéu lyc/ chinh xéac; Tai sir dung; Dua trén dit liéu c6 san; So sanh dugc dir liéu; Pham vi thich hop; Chi
phi hiéu qua.

So sanh cac phuong phap danh gia tinh d& bj ton thuong cua SOPAC, USAID, UNDP, Shannon (trong

s6 Entropy) quy trinh phan cap (AHP) v.v... Tlr @6 lua chon phuwong phéap thich hgp cho nghién curu tinh

dé bj ton thuong méi treong bién néi chung & Viét Nam.

* Tac gid lién h¢
Email: niemnv78@gmail.com
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3. Két qua nghién ciru va thao luin
3.1. Két qud b chi sé

3.1.1. Bé chisé “noi tai” danh gia tinh dé bi tén thwong méi triwong bién Viét Nam

Khi danh gia ton thuong tai nguyén - méi truong bién, ¢d rat nhidu yéu t6 tic dong. Tuy nhién, trudc
khi danh gia diéu do, khong thé quén kha ning thich ing ciia ban than noi tai tai nguyén - moi truong bién.
Bo chi s6 nay dugc coi nhu viée xdc dinh kha nang thich ¢mg cua néi tai (theo chuc nang, cau trdc) cua hé
thong. Vi thé bo chi sb nay s€ ludn di kem vei cac bo chi s6 khac (Tai bién thién nhién, su ¢ méi truong,
nhan sinh v.v...): (1) Chi sé loai dac hitu (S6 loai dic hiru trén 10.000 km?); (2) Chi sb suy thoai san hd
(Xac dinh theo ty I¢ dién tich ran san ho bi suy thoai (%); (3) Chi s6 ty I¢ rung ngap man con lai (Tinh theo
phan tram dién tich rung ngap man con lai); (4) Chi s6 tao na hoa ¢ hai (Chi sé nay dugc tinh theo s6
luong tao ng hoa co hai bao gom ciguatera, thiy tridéu do, v.v trong 5 nam/ 10.000 km? viing bién); (5) Chi
s6 loai da tuyét chung (S6 loai da tuyét chung trong thé ky hién tai/ 10.000 km? va (0,5*dién tich ven bién);
(6) Chi sb nguy co tuyét ching (S6 loai c6 nguy co tuyét chung va bi de doa/ 10.000 km? (khu vyc ven bién
ldy 0,5 dién tich); (7) Chi sb ty ¢ duong b bién va dat lién (Pon gian nhat 12 s6 ligu lay theo phan chia dia
gi¢i hanh chinh (chiéu dai khu vuc tinh theo phuong tir bo bién vao luc dia); (8) Chi sb cac loai xam lan
ngoai khu vuc (Tinh theo % xam lan trong 5 nam).

3.1.2. BG chi s6 vé bién doi khi héu

- Chi s6 tang nhiét do khong khi (Tinh theo mirc nhiét d tiang trung binh trong nim (°C/nam);

- Chi s tang nhiét d6 bé mat nudc bién (Chi sé nay dwoc danh gia theo mirc thay d6i nhiét d6 nude
bién theo trung binh nam (°C/nam);

- Chi s6 nudc bién dang (Chi sé nay tinh tinh theo ty 1¢ myc nudc bién thay doi tuong d6i (RSLC;
cm/nam);

- Chi Sé thay ddi tong lugng muwa (mm/nam);

- Chi s6 axit hoa méi truong bién (Chi sb khong ¢6 san nén can phai diéu tra, danh gia truc tlep)

Ngoai ra, mot s6 chi s6 lién quan dén bién ddi khi hau, c6 thé ap dung cho cac vung trong diém, nganh
trong diém, vaing sinh thai, cu thé nhu sau:

- Chi sé Carbon dioxide (Xac dinh bai sb tAn CO, trong nhién liéu héa thach dwoc dét chay/nam);

- Chi s6 d6 4m twong di (Chi s6 nay dugc dinh lwong hoéa theo (%) do 4m tuong ddi);

- Chi sb thoi ky khong c6 swong gia (d): tinh theo sd ngay co suwong gia trong nam): Thoi gian khong
¢6 swong gia cang ngin, sinh khdi thyc vat cang nho va siec ép cia mdi truong cang 16n. Chi sb nay khi lya
chon phai xem xét diéu kién, dac diém hé sinh thai khu vuc ven bién, dao. Day ciing 1a chi s6 c6 mdi quan
hé nguoc véi mirc d6 dé bi ton thuong;

- Chi s6 birc xa mat troi (kcal/cm3/nam): Buc xa mat troi cang thap, sinh khdi cia thyc vat ciing cang
thap thi méi truong cang chiu stc ép 16n. Chi sé ¢6 mdi quan hé nghich véi mirc do dé bi ton thuong;

- Chi sb thong lugng CO; (CO2 flux) (Tan/ha/nam): Lugng khi thai cang cao, xu huéng vi khi hau cuc
bo néng 1én cang 16n thi moi trudng sinh théi cang cing thang;

- Chi sb thong luong N2O (kg/ha/nam): Luong khi thai cang cao, xu huéng vi khi hdu cuc bo ndng Ién
cang Ién thi méi truong sinh thai cang cang thang. N6 ciing c6 mdi quan hé nghich bién véi tinh dé bi ton
thuong;

-/ Chi s6 thong luong CH4 (kg/ha/nam): Luong khi thai cang cao, xu huéng vi khi hau cuc bo néng Ién
cang 16n thi moi truong sinh thai cang cing thang va nd ¢ méi quan hé nghich bién véi tinh dé bi ton
thuong.

3.1.3. Bé chi s6 vé khi tiong

- Lugng mua lién quan dén 1ii lut: Lugng mua theo sé thdng trong 5 nam, véi hon 20% lugng mura 16n
hon so véi lugng mura trung binh 30 nam cho thang d6 (nguy co lii lut) thudc khu vic nghién ciu va cé thé
quan tam dén vang anh huong;

- Lugng mua lién quan dén han han: Viéc xac dinh chi s6 nay theo sé thang trong 5 nam qua véi hon
20% lugng mua thip hon lwong mua trung binh 30 nam cho thang d6 (rui ro han han);

- Léc xody: s6 lugng 16¢ xody loai 1-5 (Ap suét trung tim <994 hPa) / thap ky / 10.000 km vuéng (chi
tinh theo mét thap ky cudi cliing so vai hién tai):

- Chi s6 nhiét do t6i da giita ngay va thang: S6 ngay trung binh trong ndm (tinh trong 5 nam) ¢6 nhiét
d t6i da > 5°C s0 v6i muc nhiét do téi da trung binh hang thang (duoc tinh trong 30 nam qua);

- Chi s6 nhiét d¢ tdi thiéu giira ngay va thang: S6 ngay trung binh trong nam (tinh trong 5 nim) c6 nhiét
do t6i thiéu > 5°C so0 va6i mic nhiét do tdi thiéu trung binh hang thang (dugc tinh trong 30 ndm qua); 6/ Chi
sd con bio va 16¢ xody nghiém trong: S6 con bio va 16¢ xody nghiém trong/ 10.000 km vuéng / thap ky
(10 nam qua);
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- Chi s6 1ii Iut: S tran lut trong 5 nam gan nhat & khu vuc nghién cuu.

3.1.4. B4 chi 56 vé cac qua trinh dia chat (Tw nhién)

- Pong dat: Tinh theo sb tran dong dat trong 50 nam qua/ 10.000 km? véi cudng d6 > 6,0 Richter. Nhin
chung, ddi véi bién Viét Nam, chi s6 nay khong dac trung. Va c6 thé 4p dung s liéu thong ké theo chu ky
50 nam nhu cia SOPAC;

- Chi s tdc do pha huy duong bo: Tinh theo ty Ié thay d6i duong bo (cm/nam). S6 ligu nay c6 thé dua
trén phan tich anh vién tham c6 diéu tra bo sung hoic diéu tra theo chu ky nhat dinh;

- Chi sb do cao song (m): Theo nghién cau caa T. Srinivasa Kumar, R.S. Mahendra, Shailesh Nayak,
K. Radhakrishnan, and K.C. Sahu (2010): D6 cao cua song phu thudc vao dic diém cua gié chiu trach
nhiém tao ra chiing (Ashok Kumar, Raju va Sanil Kumar, 2005). Chiéu cao song déng ké la chiéu cao trung
binh (tir day dén dinh) 1a 1/3 d6 cao cua séng cao nhat trong khoang thoi gian 12 gio dwoc chi dinh. Chiéu
cao séng ¢ y nghia trung binh dugc s dung ¢ day nhu 1a mot uy quyén cho ning luong séng, diéu khién
su van chuyén tram tich ven bién (Usgs, 2005). Nhin chung, d6 cao ciia song dugc coi 1a phan dinh ranh
gidi d& bi ton thwong doc theo bd bién. Nghién ctu tinh d& bi ton thwong dua trén chiéu cao song 1a mot
budc quan trong trong viéc thiét 1ap hé théng quan ly va canh bao nguy hiém (Usgs, 2005) néi chung;

- Chi sb @6 dc: Xac dinh theo % d6 dbc. Ban than do déc khong phai 1a mét tai bién thién nhién. Tuy
nhién, cac tai bién c6 thé gy ra ton thwong nhu thé ndo con phu thudc vao nhiéu yéu t trong tac véi né,
trong d6 c6 do déc;

- Chi s thuy triéu: Pham vi thity tridu dugc lién két véi céc tai bién ngap tng vinh vién. Tir quan diém
tinh dé bi ton thuong, d6 1a mot xu hudng rd rang dé chi dinh cac khu vuc ven bién c6 pham vi thay tridu
cao la rat dé bi ton thuong. Quyét dinh nay dua trén khai niém rang pham vi thay triéu 16n c6 lién quan dén
dong thay triéu manh. Rung ngap man 1a déi twong hé sinh thai nam trong déi triéu nén khong thé tranh
khoi cac quy luat cua thiy triéu noi chung sinh séng. Vi vay cac yéu té tai bién tu nhién xay ra sé twong tac
véi chi s6 vé thay triéu, quyét dinh tinh dé bi ton thuong cac loai trong rimg ngap man. Tinh theo dién tich
thity chiéu c6 thé xam 14n sau nhat vao dét lién

3.1.5. Bé chi 56 nhan sinh

Trén co s& nghién ciru cia SOPAC va céc nghién ctu khac, c6 thé dua ra mot sé chi sb nhan sinh tac
dong dén tai nguyén - méi trudong bién nhu sau:

- Chi sé sir dung dat néng nghiép hitu co: ty 18 % dit néng nghiép hitu co trong ving ven bién, dao;

- Chi 6 thudc trir sau trong nong nghiép: Tinh theo tan thudc trir siu dugc san xuat hogc nhap khau/
10.000 km? dién tich dat ven bién/ nam (trung binh 5 ndm gan nhét). Tuy nhién, di véi hé sinh thai dudi
bién khéng bi tac dong truc tiép nén can nghién ciu truc tiép nhing tac dong do thudc trir sau lién quan
dén dai ven bién caa viing nghién ctu. Tir d6 dwa ra phuong phap tinh diém phi hop;

- Chi sb phan bon N, P, K trong néng nghiép: Sé tan phan bon N, P, K duoc san xuat hodc nhap khau/
10.000 km? dién tich / nam (trung binh 5 nam qua). Néu tinh cho mét quéc gia thi hoan toan &p dung khéng
phai didu chinh. D4i vai hé sinh thai bién can x4c dinh riéng cho dién tich dat ven bién va dao;

- Chi sb phé ring: Ty 1é phé rirng nguyeén sinh (% rirng bi mat mdi nam) (trung binh 5 nim qua). O day
ching ta tinh cho rirng ngap man hoic cac khu dao, cac rirng phong ho ven bién;

- Chi s6 canh tac néng nghiép co giéi hoa, doc canh hogc thuong mai (cho thuy canh ving bién va ven
bién): "Phuong phép canh téc hoa hoc bao gom phan bon hda hoc, khang sinh, st dung thuée trir sau, thuée
diét nim, v.v cho nudi trong thay san cd thé 1am ton thuong dén hé sinh théi bién. Xéc dinh chi sé nay bang
cach lay: Ty 1& dat nong nghiép dugc co gidi hoa, doc canh va / hoic thuong mai;

- Chi sb tau danh c4 thuong mai noi dia ven bo: S6 lwong tau danh ca ndi dia thwong mai/ 10.000 km?
dién tich ven bién/ nim (trung binh ciia 5 nam qua);

- Chi s6 tau dénh ca thuong mai noi dia ngoai khoi (xa bo): S6 lugng tau danh ca xa bo (khu vuc) / nam
(trung binh 5 nam qua);

- Chi sb danh bat hay diét: dya vao cac phuong phap danh bat hay diét (thudc nd, xyanua, muro ami,
rotenone) va phan theo cac muc: phd bién, doi khi va khong;

- Chi s6 hoat dong tuan tra bién va vuing bién: Tinh theo sb lwong tudn tra hoat dong (thuyén hoac may
bay)/ 10.000 km? nam (trung binh 5 nam qua);

- Chi s6 giam sat thuy hai san: dua vao cac tham s6 danh gia theo mirc ¢6 (yes) - diém thip nhét va
khdng (No) - diém cao nhit. Do d6, chi s6 nay ciing c6 quan hé nghich véi muac do ton thuong;

- Chi s6 du trit/bao vé viing bién: Xac dinh theo phan tram ving bién dugc danh 1am du trit (thudc ving
thay triéu cao dén thém luc dia);

- Chi s6 luat phap: tinh theo 3 mirc 1a c6 luat, c6 du thao luat va khéng. Hai muc sau s& thé hién muac
t6n thuong cao, trong d6 méi ¢6 du thao luat ciing chi xem nhur budc dau quan tim dén gidm sat moi trudng,
rat it c6 y nghia bao vé. Biéu ndy rat hop Iy vai viéc 1am luat & Viét Nam khi chua c6 hé thong hoan chinh
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cling nhu théi quen khai thac méi truong tu do, nho 1€ v.v;

- Chi sb danh gia tac dong moi truong: tinh theo phan tram cac du an phat trién c6 danh gia tac dong
moi truong (DTM);

- Chi sb vé cong vién - khu bao ton qudc gia: xac dinh bai phan tram dién tich danh 1am khu bao ton -
cong vién qudc gia thudc khu vuc bién, dao va ven bién;

- Chi sb khai thac san ho: Tinh theo s6 tin san ho khai thac/ nam/ 10.000 km? ciia viing ven bién (trung
binh 5 nam qua);

- Chi s6 khai thac cat/soi ven bo: Xéc dinh theo sb nghin tin cua cat/ soi dugc khai thac/ ndm/10.000
km? dién tich ving bién (trung binh 5 nam gan nhat)

- Chi s6 vat liéu khai thac bién: sb tin cua tat ca cac vat liéu khai thac (quiang + chét thai) duoc khai
thac ven bién va bién/10.000 km? / ndm (trung binh 5 nim qua);

- Chi s6 tang dan s6 nghé bién: Ty I¢ ting dan s nghé bién/ viing bién dao va ven bién hang nam (trung
binh trong 5 nam qua);

- Chi s6 tang dan sé vang ven bién va dao: Tinh theo ty I¢ tang dan sb ving ven bién va ddo hang nam
(trung binh trong 5 nam qua);

- Chi s6 mat d6 dan sb hang nam (Tuong tu chi s &p luc dan sb): muc do tang dan sé trung binh trong
nam hoic mat do dan sé/km? khu vuc ven bién, dao nhu trén da néu;

- Chi s6 cang bién (Van chuyén, san xuat tau): Sé luong cang van chuyén, duy tri va / hoic san xuét
tau/dién tich 10.000 km? cua viing duyén hai/bién;

- Chi s6 xtr Iy nuc thai thir cap: Giai doan dau hay con goi 1a xir 1y so cap dat nude thai vao ao nudi.
Giai doan thir hai hay con goi 1a xtr ly thir cap: loai bo vt liéu sinh hoc hoa tan va lo limg. Giai doan ba:
Giai doan 1am sach thém nudéc thai 1an cudi cung, nudc s& dugc thai vao méi truong nhay cam. Chi sé nay
tinh theo phan trim dan s ven bién va dao c¢6 xur Iy nuéc thai thir cap it nhét;

- Chi s6 nhu cau du lich: sb lwong khéach du lich véi s6 ngay du lich trung binh trong mot nm (365
ngay) trong pham vi 100km? theo giai doan 5 ndm lién tyc tai thoi diém dang x4c dinh, s6 khach du lich x
trung binh So ngay & trong nam/365 ngay (tinh trung binh trong 5 nam dén thoi diém hién tai);

- Chi s6 danh bat quéa mic: Phan tram trit luong thay san bi danh bat quéa mic;

- Chi s6 dién tich anh huong do khai thac mo: Phan tram téng dién tich day bién bi anh huong bai khai
thac mo cua khu vuc nghién ciu;

- Chi sb giéo duc: Tinh theo ty 1& % nguoi biét chir;

- Chi sb vé tinh linh hoat trong thich tng: Tudi tho trung binh va Chi sb bét binh dang (GINI), chi s6
GINI 1a thude do bat binh diang thu nhap, ciing dwoc str dung nhu mét thude do gian tiép cho tinh linh hoat
cua khu vyce va tinh trung binh theo giai doan nhét dinh. Theo SOPAC, tinh tén thuong mdi truong chung
cho mot qudc gia, lién quéc gia (lien khu vyc) theo pham vi rong thi ch1 Iay tudi tho trung binh lam mot
chi sb. Do d6, dbi v6i méi truong bién, chung ta c6 thé s dung chi s6 vé tudi tho trung binh hogc dung
thém ca chi s6 GINI ty theo murc d6 sb liéu. Nhung theo ching toi nén sir dung ca hai. Vi chi s GINI
dang 1a xu huéng cua thé gidi, danh gia trong nhiéu linh vuc vi myc tiéu phat trién con ngudi néi chung
hay kinh té - xa hoi. Hai chi s6 phu néu trén 12 ngudn sé liéu duoc cac qudc gia quan tam, danh gia thuong
xuyén nén kha ning thu thap dir liéu dau vao ciing kha don gian;

- Chi s t6 chirc xa hoi: Chi s6 t6 chie X hoi duge do bang Chi sé hiéu qud cia chinh phi (GEI) & mdi
ving ven bién hay cua chinh phu (tinh cho mét nudc). Higu qua caa chinh pha dwoc Ngan hang thé gioi
xac dinh;

- Chi s6 6 nhiém bién: Tinh theo lwong nudc thai cong nghiép do ra bién trén mot don vi b bién;

- Chi sb tai san: Gom cac chi s6 phu sau: Tai san tai chinh; tai san ty nhién. Tai san tai chinh duoc tinh
bing GDP binh quan ddu ngudi ciia cac vang ven bién, tai san tu nhién dugc thé hién bang cach st dung
dién tich bién lién ké chia cho dau ngudi & mdi ving ven bién (Binh quan dién tich cho dau ngudi ving
nghién cit), nhiing dir liéu nay duoc lay tir Nién giam thong ké;

- Chi s0 ngheo doi (Tinh ty 1€ ngheo doi cac khu vuc ven bién, dao so voi téng s6 dan vang nghién cau);

- Chi sb ngudn gay 6 nhiém dau vao (Chi s6 muc do 0 nhiém): Chi sé ndy dugc danh gid bang muc do
gay 6 nhidm so vai tiéu chuin moéi trudng, nhu vy chi sé ndy khac véi chi sé 6 nhidm bién bai mae do gay
0 nhiém theo céc tiéu chuan quy dinh.

3.2. Ap dung phwong phdp dinh lwong héa cdc chi sé tinh dé bi tén thwong méi trwong bién Vigt Nam
Qua danh gi4 cic phuong phap xac dinh tinh dé bi tén thuong cuia SOPAC, USAID, IPCC, UNDP,
Shannon v.v cho thay: phuong phap chuén héa diém cia UNDP (2006) va tinh trong s6 Entropy cta Shanon
dugc két hop va van dung linh hoat dé dat dwoc hiéu qua ing dung trong danh gia tinh d& bj tén thuong
bién ndi chung (rat nhiéu tiéu chi, chi sb dugc &p dung don gian). Chuan hoa diém theo UNDP (2006) dugc
thuc hién don gian, pham vi ang dung linh hoat, 4p dung cho moi chi s6 va nhiéu nguoi tng dung nhat.

91



Trudce khi tinh trong s6 Entropy ciing sir dung phuong phap tinh diém nay nhu cong thirc dudi day:
X; — Minx;;
|
Miax{xij }— Miln{xij }

Trong d6: yij dao dong tir 0 - 1; x;; - Chi s6 thanh phan j (vi du lugng mua) ciia viing |
Cong thirc tinh trong s6 Entropy cua Shannon (sau khi da tinh diém theo UNDP néu trén):
Thtr nhat, chuan hoa diém céc chi so:

Yij
fi= Tm
; Yij

Trong do: j- chi s6, i gia tri cua chi so.
Thur 2, tinh chi s6 Entropy cua chi s6 thi j:

H; = -kz flj In flj (3)
i=1

yij = (1)

@

Trong d6: k= ——
Inm
Thu 3, tinh hé s6 riéng cua chi s6 thi j:
gi = 1-Hi (4)
Cudi cuing, tinh trong sb Entropy:
1-H.
Wi= ————— (5)

> a-H)

4. Két luan

B6 chi s6 (65 chi s6) danh gia tinh d& bi ton thuong méi truong bién Viét Nam duoc hé thong hoa day
du ca yéu té vat Iy va kinh té - x4 hoi, mang tinh da chiéu, c6 tinh giai doan cu thé, duoc dinh lwong héa tir
c4c tiéu chi ma thé gi6i da ap dung. So v&i cac cong trinh trude ddy cua Viét Nam, bo chi sé nay toan dién
hon cho pham vi rong I6n, don gian nhung lién nganh vi thé chung ciing c6 tinh thyc tidn cao khi ngudn
giit liéu thu thap hodc diéu tra tryc tiép chuan.

Tuong &ng véi bo chi s6 ndy, viéc ké thira, sir dung phuwong phap chuén hoa diém cua UNDP (2006),
két hop tinh trong s6 Entropy déu mang tinh ma (linh hoat) nhung van xéc dinh dugc yéu t6 quan trong va
ké thira dwoc vai trd cua cac chuyén gia ngay tir khi xay dung céc chi sé. O day, néu chi dung nguyén
phuong phép cua UNDP s& lugc bo thugc tinh cac yeu t6. Khi st dung két hop véi trong sé Entropy dé
khic phuc han ché nay va str dung duoc bt ky chi s6 nao khi can bé sung ciing nhu nghién ciru chuyén sau
cho pham vi hep (viing nho, theo nganh nghé).

Bai bao duoc thyc hién trén co s két qua nghién ciru ciia dé tai: “Nghién ctru co s khoa hoc xay dung
quy dinh ndi dung, phuong phap, quy trinh, tiéu chi danh gia muc do ton thuong tai nguyén - méi trueong
bién (Ap dung thir nghiém cho mét ving trong diém). Ma sb: TNMT.2017.06.04 do ThS Nguyén Thach
Pang lam chu nhiém.

Léi cam on: T4p thé tAc gia xin tran trong cam on Téng cuc Bién va Hai dao Viét Nam da tao diéu kién
trong qué trinh hoan thién bai bao nay
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ABSTRACT

Systemization of indicators and methods for determining the marine
environment vulnerability in Vietnam

Nguyen Van Niem®", Nguyen Thach Dang?, Nguyen Minh Trung?, Tring Thanh Trung?,
Nguyen Huu Toi2, Do Duc Nguyen', Pham Nguyen Ha Vu®, Tong Thi Thu Ha!
LVietnam Institute of Sciences and Mineral Resources
2 Vietnam Administration of Seas and Islands
3 VHU Univesity of Science

Studying a set of indicators and methods to identify marine environment vulnerability will contribute
to the management and marine spatial socio-economic development planning, which has been universally
applied by the world. In Vietnam, there has been a lot of research in the present time, however, there is not
yet a systematic set of indicators and a comprehensive method of vulnerability assessment for Vietnam's
marine environment. This study has synthesized and provided appropriate and integrated indicators as a
basis for calculating vulnerability to marine environment in Vietnam. The set of indicators includes: 8
"internal" indicators; 12 indicators on climate change and related; 7 indicators on meteorology; 5 indicators
of geological processes; 33 indicators on human. The method of determining marine environmental
vulnerability was applied in combination with the equations of UNDP (2006) and Entropy weight,
developing multivariate relationships, reflecting the most objective reality today.

Keywords: Indicator; Entropy weight.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Phuong phép dia chat trong dia nghién cau dia nhiét

Hoang Dinh Quél™, Bui Vinh Hau® '
B¢ mén Dja chat, Truong Pai hoc Mé - Dja chat

TOM TAT

Dia chét 1a phuong phép truyén thong quan trong trong tim kiém, tham do, va danh gia cac ngudn dia nhiét.
Dé hiéu rd dwoc quy luat phan bé cua hé théng dia nhiét, cac phuong phap dia chat phai 1a cac nghién ciru
tién phong gilp 1am sang to bdi canh dia chat va kién tao khu vuc du an. Su hiéu biét yéu té dia chat rat
quan trong trong viéc danh gia tiém nang nhiét théng qua xac dinh dugc cac cau tric dia chat phic tap nhu
cac hé thong dut gdy vahé thong khe nit dong vai tro 1a kénh Iuu théng, van chuyén vat chat tir dudi sau di
Ién hoic tir trén di xudng trong céc hé thong dia nhiét. Cac don vi thach hoc va dia tang dong vai tro vira 1a
bon lwu trir dung dich nhiét dich va dong thoi cho phép chat long hozc khi di chuyén qua nhu mét loai kénh
dan tu nhién ciing nhu c6 thé 14 doi ngan can vat chat va niang luong truyén qua nhu 1a mot d6i mii chum
kin 1én h¢ théng dia nhiét. Su tang giam nhiét do va &p suit caa dung dich nhiét dich hay twong tac da véi
dung dich tao ra bién ddi nhiét dich bé mit cho phép xéac dinh ngudn dia nhiét bén dudi. Su két hop cac tai
liéu dia chat c6 sin véi do vé& va khao sat dia chat, va céc dit liéu khoan c6 truée cho phép xay dung mit
cét dia chat hai chidu va mé hinh ba chiéu cé thé dinh dang cau trdc bon dia nhiét gitip quyét dinh &p dung
ky thuat va phuong phap khao sat, tham do va khai thac phii hop ngudn tai nguyén dia nhiét.

Tir khoa: Nhiét dich ; dia chat ; bién d6i nhiét dich ; dia nhiét ké khoang vat; thach hoc va dia ting.

1. Téng quan

Ngudn dia nhiét 1a mot phan cua toan bo hé théng dia chat bao gom cac yéu té dia chét nhu, thach hoc,
dia tang, dat gdy, khe nut, trudng (ng sut, co ché bién dang cua da, thanh d4, hoa hoc chit long, dia hoa,
c6 vai trd khong ché chu dao céc théng s nhu tinh thdm, d6 16 hong, dong nhiét dich, sy phan bé dong
nhiét dich theo chiéu dung va nim ngang, va toan bo hanh vi cia bdn dia nhiét (Moeck., 2014). Hon nita,
nghién ctru dia chat cho thiy céac yéu tb dia chat nhu cau triic dat gy, thach hoc va dia ting thong qua do
dac va thanh 1ap céc ban d6 dia chat dong vai tro rit quan trong trong viéc dinh dang hé thong cau tric bon
dia nhiét va quyét dinh viéc ap dung ky thuat va phuong phap khao sat, tham do va khai thac phii hop ngudn
tai nguyén dia nhiét (Philipp va nnk., 2007, Siler va nnk., 2019). Cac hoat dong dia nhiét thuong dan téi su
bién d6i khdng chi thanh phan héa hoc cua dung dich nhiét dich, ma con gay su bién ddi cua cac da vay
quanh noi dung dich nhiét dich di chuyén qua dan t6i thanh tao nhiing t6 hop khoang vat bién doi dién hinh
cua tirng kiéu hé théng nhiét dich dic trung khac nhau twong tng véi bdi canh dia chit va kién tao dic
trung nhat dinh (Browne, 1978; Glassley, 2010; Lawless, 1988; Browne, 1989). Viéc xac dinh tryc tiép
hoic gién tiép biéu hién bé mat hoac trong mau 16i khoan cho phép udc lugng tiém nang nhiét ciing nhu
xac dinh duoc c6 hay khong su ton tai cua hé théng dia nhiét hoat dong hay da dirng. Trong nghién ctu
nay, chlng toi tong hop cac phuong phéap dia chat phd bién nhét trong nghién ciru dia nhiét gitp dinh hudng
cho cong tac tim kiém va tham do ra cac ngudn dia nhiét c6 gia tri kinh té.

2. Cac phwong phap dia chit trong nghién ciru dia nhigt

2.1. Po vé dia chit va xdc dinh kiéu hé théng nguén dia nhiét

Céc nghién ctru dia chat bao gdm ca cdng tac thuc dia c6 thé duoc thuc hién & ca mirc d6 khu vyce va dia
phuong trén co so cc tai ligu dia chat c6 san. Cac nghién ciru dia chat nguyén thity tap trung vao viéc tim
hiéu tong thé vé dia chat cta khu vuc du 4n va xéac dinh céc khu vuc tiém ning nhét cho viéc tham do chi
tiét hon. Muc tiéu cu thé cua nghién ciru nguyén dia chat nguyén thuy nay I1a tim hiéu cac kénh dan dua
dung dich nhiét dich tir ngudn duéi siu di 1én ciing nhu danh gia so bo tiém ning cua hé thdng dia nhiét co
thé duoc khai thac dem lai gié tri kinh té dé san xuit nang lwong dia nhiét.

Ngoai ra, nghién ctru dia chit can danh gia vé tinh dung dén va su phi hop caa cac ban dd va mat cit

* Tac gid lién h¢
Email: hoangdinhque@humg.edu.vn
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hién c6 bang cach so sanh chung vai cac quan sat thuc dia. Khi ban d hién tai la du chat lugng, nhung cac
mit cit van chua duoc thiét 1ap cho khu vuc du an thi can phai hoan thién. Trong truong hop, ban d6 va
mit cat hién tai khong du chét lugng, thi viéc thuc hién do vé& thanh 1ap ban dd dia chat mai 1a can thiét.
Trong ca hai truong hop, viéc xay dung nhiéu mat cat qua khu vuc du n dé trinh bay va danh gia cau tric
ba chidu dudi bé mat can phai dugc thuc hién. Dit liéu tir céc giéng hién tai ciing c6 thé hitu ich trong viéc
cung cap dir ligu dé khdng ché cau trac dudi bé mat. Trong nhiéu truong hop, cac nha tham do thiy ring
ban d6 dia chét hién tai c6 chat luong tt, nhung can c6 ban d6 bd sung tap trung vao cac khu vic va cac
vén dé lién quan dac biét dén tham do dia nhiét.

Viéc xac dinh ngudn dia nhiét cia hé thong dia nhiét co thé xac dinh duoc truc tiép hoic dugc suy ra.
Ngudn dia nhiét cé thé lién quan truc tiép hoic gian tiép toi cac hoat dong magma hoic khu vic ¢6 dong
nhiét cao. C4c hoat dong nui lira felsic thuong duoc lién quan véi cac 10 magma nong c6 thé 1a ngudn nhiét
cho cac hé théng dia nhiét, trong khi d6 nai lira mafic c6 xu huéng dugc bat nguon tir cac 10 magma sau
hon, it c6 kha ning truyén toi hé théng dia nhiét ndng (Elders et al., 1984). C4c loai da lua tuéi Pliocen
hoc tudi tré hon (<5 triéu nam tudi) 1a ddi tuong (dang quan tdm nhat. Vi chling hau nhu ¢6 méi lién h¢ véi
céc 10 magma ma nhiét vin dang thoat ra déng ké.

2.2. Xdc dinh bién d@éi nhiét dich

Sy bién ddi nhiét dich cua da lién quan téi su thay d6i khoang vat, kién triic, va thanh phan héa hoc cua
da thuong 1a két qua cua sy thay déi nhiét do (va ap suét) va thanh phan hoéa hoc cia moéi truong do sy
tuong tac clia da voi nude nong, hoi hodc khi cua hé thong dia nhiét. Sy bién d6i nhiét dich nay c6 thé quan
sét truc tiép dugc ¢ noi nude néng xuét 16 ra hozc gian tiép théng qua mau thu thap duoc tir 16 hoic giéng
khoan. Mot s6 khu vuc ma thiéu céc biéu hién dia nhiét tich cuc bé mét, nhung sy hién dién truée d6 cua
ching co thé chi ra nhirng bang ching vé sy ton tai cua ngu0n dia nhlet Céc dau hiéu cua cac khu vyc hoat
dong sudi nudc nong trude day bao gd6m su két tua hoac tram tich subi nugc nong (sinter, travertine, v.v.),
cac khu vuc bi phu tring do bién d6i nhiét dich, va xi mang silic hoa ctia cac két tia néng, tat ca déu 1a biéu
hién nudc nong da chay qua khu vuc (Browne, 1989).

Céc khoang vat bién ddi trong hé thdng dia nhiét mot phan nao d6 phan anh su phu thudc hoic anh
hudng cua nhiét o va thanh phan héa hoc cia dung dich dia nhiét, ciing nhu thanh phan cua d4 vay quanh.
Khi dung dich dia nhiét mat nhiét, nguéi di va di chuyén xa ngudn nhiét, cac khoang vat hoa tan s& bét dau
két tua. Trong mot vai trudng hop, xung quanh vi tri xuat 16 bé mat (sudi nuée nong, hong phun, va hb
phut) hinh thanh cac tich tu khoang, chang han nhu: 1) cac loai sinter silic (tich tu cua céc loai khoang vat
silica khac nhau) vai dung dich nhiét d6 cao (>176°C); 2) travectin (thanh phan chinh la CaCOs) khi nhiét
d6 dung dich dia nhiét thip hon; 3) borat, sulfat va clorua (Glassley, 2010) dung dich dia nhiét bi ngudi
truge khi di chuyén dugc téi bé mat hoac khdng cé kha ning di chuyén toi duoc bé mat do xuat hién céc
dong thdm ngang & c4c tang chira nude sau hon hoic sy ¢6 mat cua cac 16p da khong tham nudc (Hinh 1).

Hinh 1. Céc tich tu khoang bién déi tai truong dia nhiét Coso (California, Hoa Ky). (Eneva, 2010)

Mot s6 loai khoang hoa thuong lién quan dén cac hé thdng nhiét dich, bao gdbm cac két tua/léng dong
lIuu huynh (S), thuy ngan (Hg), vang (Au), bac (Ag) va antimon (Sb). Sy hi¢n dién cua cac két tua/ling
dong nhur vay c6 thé chi ra sy ton tai tiém nang ctia mot h¢ thong dia nhiét, boi vi sy tuan hoan cia dung
dich dia nhiét tap trung céc khoang chat nay cd thé thanh cac mo ¢ gié tri kinh té. Do do, bat ky su xuat 1o
hozc biéu hién khoang héa nhu vay nén dugc quan tam va do v& chi tiét. Miac du sy tich tu cua cac khoang
chat nay doi khi ¢6 lién hé véi cac hé thong dia nhiét tich cyc, nhung ciing can ch y rang khdng phai bat
ky mo khoang nao nhu vy déu la diu hiéu cua cac hé thong dia nhiét tich cuc. Bai vi cac mo trén bé mat
nay c6 thuong 1a biéu hién cua hé thong dia nhiét da tit trong thoi gian dai, trong khi cac muc tiéu khai thac
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hap dan tiém nang co gia tri kinh té 12 cac hé thong dia nhiét hoat dong (Lawless, 1988; Browne , 1989).

Ngoai viéc tich tu tao ra mot sé khoang san kinh té nhat dinh, dung dich dia nhiét con gay bién ddi cac
da noi ching di qua, ciing nhu lam thay d6i ham lugng khoang chat caa ching. Két qua phé bién nhét la
tuong tac glua da va dung dich hinh thanh khoang vt sét (Browne 1978). Cac khoang vt sét nay doi khi
c6 nhidu mau sic nhung ciing c6 thé chi 12 mau tring hodc xam trang. Nhimg d6i bién doi dat sét nay 1a
mot trong nhirng dau higu ndi bat nhat cia hé thong dia nhiét. Tuy nhién, trong tw nhu véi cac mo khoang
dugc M0 ta ¢ trén, cac doi bién d6i nay cé the la két qua cua hoat dong ¢b xua hon 14 hoat - dong hién tai.
Trong mot s6 khu vue dia nhiét, viéc do v& can than céc loai va kiéu bién d6i nay s& cung cap céi nhin sau
sac vé lich st hoat dong nhiét caa khu vuc.

2.3. Nhiét ké dja hoa khoang vt

Trong hé thong dia nhiét, mot s khoang vat sét dugc thanh tao trong diéu kién dia chat, nhiét do va pH
nhét dinh va do vay ching duoc sir dung nhu 14 nhiét ké dia nhiét khoang (Browne, 1993). Cac mau bé mat
dugc thu thap cé thé cung cap nhiéu dit ligu hitu ich va duoc b sung bang dit ligu tir 16i khoan trong trurong
hop thich hop.

Sét 1a khoang chét aluminosilicate (nhdm silic) ngam nudc, ¢6 ciu tric nhay cam véi nhiing thay doi ca
vé nhiét @6 va moéi truong dia héa. Sy thay ddi cac yéu tb nhiét d6 va pH hodc tuong tac véi dat da hodc
nudc mat trong qua trinh di chuyén cia dong nhiét dich thuong dan t6i tao thanh cac khoang vat sét, zeolit
va calci silicat. Chiing c6 kich thudc hat rit nho ¢& nano mét va do d6 thanh phan cua chdng cé thé thay
d6i nhanh chong dé duy tri trang thai can bang hoa hoc voi méi truong truc tiép cia ching. Trong nghién
ctiu V& sy bién doi nhiét dich, khoang vat sét duoc s dung rong rai nhu 1a nhiét ké dia nhiét khoang vat
nhay cam va la dau hiéu cho sy thay d6i trong méi trudng hoa hoc.

Vi du, cac khoang sét nhu kaolinit, dickit, pyrophyllit va diaspore bén ving trong diéu kién axit, c6 thé
lién quan voi sy bién dbi axit trén cac déi dong chay Ién, doc theo cac dit gdy hoac trong bon chira. Cac
khoéng vat sét nhu smectit (d6i khi duoc goi 1a montmorillonit), chlorite va illite bén viing trong méi trudng
trung tinh (pH=7) cho thay su bién déi tir tir theo nhiét do. That vay, Harvey va Browne (1991) da nghién
cttu qué trinh chuyén bién tir smectite qua mot I6p hdn hop illit-smectit rong rdi hon & Wairakei so véi
nhitng noi khac (Harvey va Browne, 2000) va ho tim thiy quy luat nhu sau. Smitit én dinh dén khoang
70°C, trén nhiét d6 nay ching bt dau chuyén bién qua mot loat sét khac cé ciu trac I6p hdn hop theo
hudng illit hozc chlorit. Trong mot s hé thong dia nhiét, smectit c6 thé tdn tai & nhiét d6 cao hon, c6 18 do
khong c6 kha nang tuong tac dd-nuéce dé dat dén trang thai can bang trong cac diéu kién tinh tham thap cé
thé dan dén truong no sét. Cac 16p illit-smitit hodc chlorit-smitit xen kep thuong bén viing trong khoang
70°C-210°C. B¢ két tinh cua sét tang khi tang nhiét do (T). Hlite bo roi bén viing trén ~ 210°C. Trong mot
s6 hé thong dia nhiét ¢ diéu kién bazo hon, di tim thay su bién d6i thanh phan chlorit phu thudc vao nhiét
do. Ddi voi zeolit va calci silicat, da duoc tim thay quy luat bién d6i nhu sau; mordenit bén viing & nhiét
dd 120°C, laumontit (bén viing & 120°C - 210°C), wairakit (bén viing & 210°C - >300°C), epidot bén viing
trén 250°C, Ca-garnet bén viing trén ~ 290°C, prehnit bén viing trén ~ 220°C, va actinolit bén virng trén ~
290°C.

@ It-smectit
= .
> it

< 10}60jQ2-m

Bon triing
(Propyllitic)

Hinh 2. Péi bién doi sét dién hinh nam trén hé thang nhiét dich nhiér @6 cao hoat déng (Johnston va nnk,
1992)

Hinh 2 1a mot so @6 minh hoa mot ddi sét bién doi dién hinh trén mot hé thdng dia nhiét nhiét d6 cao.
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C6 mot loi thé rd rang trong tham do nhiét ké dia nhiét cd thé phan biét giira I6p smectit va I6p smectit-illit
hén hop. Do kich thugc hat rat nho cia ching cho nén dén tan khi phan tich nhidu xa tia X (X-ray
diffraction) duoc phéat trién vao nhimg nam 1930, cau tric cua khoang sét mai dugc hiéu rd. Ngay nay hau
hét cac phong thi nghiém phan tich lién quan dén thim do dia nhiét déu c6 thiét bi nhiéu xa tia X. Tuy
nhién, vi cac phong thi nghiém nhidu xa tia X thuong & xa cac dia diém tham do, nén thudng ¢ sy cham
tré trong viéc luan giai do phai mat thoi gian van chuyén cac mau tir thuc dia dén phong thi nghiém. Trong
nhitng nam 1990, Harvey et al. (2000) da phat trién mot cong cu dia chit gian khoan khic phuc mét phan
van dé nay bang cach cho phép xac dinh sy hién dién cua sét smectite bang viéc sir dung thudc nhuom héa
hoc cu thé (methylen xanh). Hinh 3 mé phong phwong phép luan, Gunderson va nnk (2000) di sir dung
thanh cong ky thuat methylen xanh & Indonesia cho dit liéu dién tro suat mat dat.

Hinh 3. Phuong phdp ludn sir dung trong phan tich su ton tai Ciia sét smectit trirong nd trong mau mon
khoan (Harvey va nnk, 2000)
2.4 Thach hoc va dia tang

Trinh ty dia ting trong khu vuce ndo d6 cho phép hiéu rd hon vé quy luat phan bé ciia cac loai thach hoc
khéc nhau (Rosenberg va nnk, 2009). O nhiting khu vuc c6 dut gay thuan I6n 16 trén doi va ndi c6 thé cung
cap manh méi cho nhiing gi nam dudi bé mat trong thung liing lién k&. Tuy nhién, cac dir liéu khoan c6 sin
tir bat ky giéng sau nao hoac can thiét tién hanh khoan trong khu vuc dy an dé kiém nghiém sy ton tai du
c6 hay khdng cac phan vi va trinh ty dia tang dia ting la can thiét (Sepulveda va nnk., 2012).

Viéc xéc dinh cac don vi thach hoc va dia ting con cung cip thdng tin vé kha ning thdm cua d4. Day 1a
diéu la tiéu chi quan trong hang dau cua bat ci du an dia nhiét nao khi nhim muc tiéu téi viéc khoan giéng.
Céc don vi thach hoc nhat dinh c6 tiém ning 16n hon 1a d4 bdn chira. Cac don vi thach hoc nhu vay c6 thé
c6 tinh tham nguyén thity cao va/hozc tinh thdm thir cap. P4 c6 d6 thdm nguyén thay cao bao gom da cat
két, d4 voi, da thach anh, d4 hoa, gneiss, dong dung nham, dong chay breccia (ddm) va pyroclastic (vun).
Su hién dién cua cac don vi d4 gion c6 thé duy tri cac khe nut va khi bi bién dang c6 thé cung cap khéng
gian dé ting tinh thAm ma khe ntt dong vai tro khdng ché (thir cap), 6 thé cung cap duong dan chinh cho
dung dich nhiét dich.

Céc d4 hodc d6i da tiém nang (it tham va it chura) rat quan trong dé xac dinh (Facca va Tonani, 1967).
Day 1a nhitng don vi c6 d6 tham thap nhu dat sét, bun, d4 phién sét, da phién, bot két va cac loai da khac.
Do d6, su phan b cua cac loai da c6 tinh thim thip va tinh thAm cao c6 thé xac dinh duong dan cia dong
dung dich din dén mot bdn chira dia nhiét véi kich thudc hoic hinh dang cu thé. Ngoai ra, sy bién doi
argillic héa (mét loai bién ddi sét hoa) lién quan dén sét hoic khoang vat sét va/hoic silic héa cua cac don
vi thach hoc hién c6 lién quan dén mot hé théng dia nhiét hoat dong va cé thé tao ra mot mii it tham bén
trén mot bon chira dia nhiét hogc déi it thAm & ria cua hé théng.

2.5. Cdu trac va kién tgo

Céc cu triic dia chat dong vai tro dinh hinh hinh dang hé thong dia nhiét va cau truc khdng ché sy di
chuyén cua dong nhiét dich. Viéc phan tich cau trac dia chat khu vuc cho phép hiéu duoc bbi canh dia chat
cua khu vyc du an. Cac dic diém cing gian pham vi I6n chang han nhu dia hao hozc nhan phuc hé bién
chat hodc bat ky dac diém cau tric nao khac dan dén hodc 12 két qua caa viéc 1am mong vo can dwoc quan
tam dac biét. Ngoai ra, vi tri, huéng va phan bé ciia cac déi dit gdy sdu mang tinh khu vyc rat quan trong,
bai vi cac dirt gy ndy cd thé dong nhiéu vai tro trong hé thong dia nhiét, tir cac hong dung dich dén cac
rao can dén dong chay dung dich ciing nhu tao ra hodc tang cuong tinh thdm thir cap (Blewitt va nnk.,
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2003).

Cau truc dia chat dia phuong c6 tam quan trong cao trong bt ky du 4n dia nhiét nao. Cac hé thong dia
nhiét thuong duoc lién két voi cac mirc cao ciu trdc va trong nhiéu truong hop, cac don vi chi xu0ng co
thé truyén dung dich dia nhiét tir dudi sdu qua khoang cach dang ké (vi du, ngudn hozc bon chira c6 thé
dugc bu dép theo huéng ngang tir cac biéu hién bé mat). Bé phat trién mot md hinh khéi niém toan dién,
céc thong s6 V& do sau, hudng, va do day cua cac phan vi bon chira tiém ning va cac phan v c6 tinh tham
thap hon can duoc hiéu mot cach thau dao. Diéu quan trong khong kém la phai hiéu cac yéu té ciu tric
chang han vi tri, phuong va huéng cua cAu tao truot doc theo ca hai ciu trdc khu vuc (vi du: cac dut gay la
ranh gigi dia hao) va cac céu tric dia phuong (vi du: cac dut gdy xuyén cat).

2.6. Thanh lgp mat cdt 2 chiéu va 3 chiéu

Trong khu vyc tham do dia nhiét, khi ngay cang c6 nhiéu dit liéu dudi bé mit dugc thu thap tir cac hoat
dong tham do dang trién khai, ¢ thé phét trién cac mat cat hai chiéu (2D) hoac tong hop ca yéu t6 cau tric
va dja tAng dé thanh 1ap mo hinh 3 chiéu (3D) dé minh hoa khung dia tang va ciu truc co ban cua hé thong
nguon dsia nhiét (Hinh 4).
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Hinh 4. Vi du'vé‘ mat c;i’t dia qhd’t 2 chieu (2D) qua hé thong dia nhiét Desert Peak. (Lutz va nnk.,
2009) va mat cat dia chat 3 chiéu (3D) qua hé thong dia nhi¢t. Nguon: GNS Science New Zealand.

Céac mé hinh 3D da dugc minh ching la cyc ky hitu ich dé xéc dinh déi twong tot va tryc quan hoa cau
trac va dia tang (Milicich et al., 2010). Cac mo hinh tinh vi/céng phu nhu vay chi c6 thé dugc phat trién
sau khi mot so giéng da duogc khoan.

3. Két luan

Dia chat ludn 1a phuong phap truyén théng quan trong, hiru ich va tiét kiém kinh phi nhét trong bat ky
mot du 4n tham do hodc phét trién dia nhiét ndo. Viéc &p dung té hop cac phuong phap dia chat tir do vé&
dia chit xac dinh kiéu ngudn, xac dinh d6i bién ddi nhiét dich dé xac dinh ngudn, xac dinh nhiét do hé
thdng dia nhiét biang nhiét ké dia nhiét, xac dinh tinh tham bang nghién ciru thach hoc va dia ting, xac dinh
kénh dan dung dich nhiét dich théng qua nghién ctu yéu té cau trac dit gay, khe niit va udn nép, va cudi
cung 1a két hop céc thach hoc va dia ting véi cdu trac dé xay dung mat cat hai chiéu va ba chiéu cho phép
xéc dinh nhiéu thdng tin quan trong cia toan bo hé thdng dia nhiét. Cac phuwong phéap dia chat nay két hop
Vv6i phuong phap vién tham, dia hoa, dia vat Iy cho phép xay dung mé hinh khai niém va gép phan b sung
diéu kién tién quyét cho phép tién hanh khoan thir nghiém ¢ pha khoan tham do tiép theo.

Loi cam on

Chung t6i xin gui 10i cam on tdi tat ca thanh vién cia B6 mon Dia chat cho nhimg déng gop Ve maty
tuéng, thao luan thd vi va hoan thién bai bao nay. Nghién ctru nay duoc tai trg boi dé tai co so ma sb T19-
40 cua Trudong Dai hoc M6 - Dia chit.
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ABSTRACT
Geological methods in geothermal study

Hoang Dinh Quel”, Bui Vinh Hau!
1Department of Geology, Hanoi University of Mining and Geology

Geology is an important and traditional method for investigation, exploration, and evaluation of
geothermal resources. To understand the distribution of geothermal systems, geological methods must be
pioneering studies to clarify the geological and tectonic setting of the project area. Understanding of
geology is important to assess the heat potential through identification of complex geological structures
such as opened and closed faults, intersection of fracture systems, which are considered as circulation
channels, transporting materials from deep source upward to surface of geothermal systems. Lithological
and stratigraphic units play both as storage basin and permition of the hydrothermal fluid as a type of natural
channel, as well as being considered as a cap zone that covers geothermal system and help preventing
release of matter and energy from the system. The increase or decrease in the temperature and pressure of
the hydrothermal fluid or rock-fluid interaction produces a surface hydrothermal alternation that allows
determining the underlying geothermal source. Combination of existed geological data with geological
surveys, and pre-drilled data allows construction of two-dimensional geological cross-sections and three-
dimensional models that can also help shaping the basin structure of the geothermal system and contribute
to decide application of appropriate techniques and methods for investigation and exploration of geothermal
resources.

Keywords: Geology; hydrothermal fluid; hydrothermal alternation; mineral geothermometer; lithology and
stratigraphy.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH SORNCES M VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung cac phuong phap dia hoa trong tham do dia nhiét

Hoang Dinh Qué®”, Bui Vinh Hau?, Tran Thanh Hai!
1Bg mon Dja chat, Truong Dai hoc M6 - Dia chat

TOM TAT

Dia hda la (mét trong nhung) cong cu hiru ich trong tim klem tham do, va danh gia cac ngudn dia nhiét.
Ngay ca ¢ giai doan dau cua viéc tham do, viéc thu thap mau chat long va khi, sau d6 1a phan tich, tinh
toan, va luan giai la rat quan trong dé hiéu biét vé co ché nhiét cua hé thong dia nhiét. Trong nghién cuu
dia nhiét, cac phuong phap dia hoa duoc xay dung dua trén su hiéu biét vé tinh chat hda-ly va su thay ddi
thanh phan caa céc nguyén t6 va hop chat héa hoc trong pha khi va long duoc sinh ra trong qué trinh hinh
thanh va phat trién ciia hé thong dia nhiét. Cac nguyén t6 va hop chat hoa hoc nay phu thugc nhiéu vao dic
tinh cuia bdn chira dia nhiét chang han nhu bdi canh kién tao, ché do nhiét, dia chat thay van, hoa hoc chat
long, va su twong tac chét long-da, long-khi dan téi sw 1am giau hodc nghéo vat chat trong dung dich hoac
khi dia nhiét. Dya trén két qua phan tich hda ly cuia chét long va khi cho phép xay dung cac dia nhiét ké ma
tir d6 co thé suy doan ngudn nhiét tiém 4n dudi sau ciing nhu xay dung mé hinh pha tron dé luan giai vé
nguon gdc dia hoa va dia nhigt. Viéc lwa chon cong cu dia nhiét ké 1a budc quan trong trong pha thim do
tiép theo.

Tir khéa: Pia hoa ; dia nhiét ké cht tan ; dia nhiét ké khi ; dia nhiét ké dong vi.

1. Téng quan

Viéc ung dung cac phuong phap dia héa vao nghién ciru tim kién va tham do dia nhiét da dwoc tién hanh
hon thé ky (Boltwood, 1905; Schlundt v Moore, 1909; Isitani va Manabe,1910, 1912); Isitani va
Yamakawa,1912, 1913; Ono, S.,1914; Hemmeter va Zueblin,1915; Steichen,1916; Kuroda 1940; D’ Amore
va Panichi,1980; Arnorsson va Svavarsson,1985; Mwangi, 2013). Ngay nay no6 tré 1én thanh phwong phap
phd bién, hitu hiéu ¢ ca trude, trong va sau giai doan thim do dia nhiét (Gémez-Diaz va cong su (2018);
Minissale,2018). Cac phwong phap nghién ctru dia héa trong tham do dia nhiét chii yéu duya trén nghién
ciru sy thay doi thanh thanh phan hoa hoc ciia chat hoa tan trong méi truong long, céc chét khi, va dong vi.
Trong cac cau thanh nay, mot bo phan ton tai dudi dang tro (khong phu thuge va su thay ddi pH, nhiét do,
do dan dién), vi du khi Hz, He, Rn, CO2, H,S di chuyén tir ngudn t6i vi tri ldy mau dong vai trd truy xuat
ngudn nhiét va dung dich (Amore and Panichi, 1980; Arnorsson va Gunnlaugsson, 1985), nguoc lai mot
bo phan khéc 14 cac chat hoa tan nhay cam véi su thay déi hoa-ly hay qua trinh phan tng, tuong tic hoa
hoc, su thoat hoi, sy pha lodng hoac pha tron véi cac ngudn nude khi twong dong vai trod nhu 1a cac chi thi
dia héa, vi du Na*, K*, Mg?*, Ca?*, Sr2*, S, 0%, H*...,dung dé xac dinh ngudn géc dia hoa va sy tién hoa
cua dung dich nhiét dich. Do d6, viéc ap dung phuong phap dia hoa dé tinh toan nhiét do bon nhiét 1a rat
quan trong trong qua trinh tham do dia nhiét (vi du phwong phap dia nhiét ké chat tan va ddng vi boi
Fournier, 1977 va Arnorsson, 2000). C4c nguyén té héa hoc & dang ion hoa tan (Na*, K*, Mg?*, Ca?*, Sr2*)
trong nhiéu truong hop 1a nhay véi su thay doi cua théng sb hoa 1y. Do do, viéc xay dung quy trinh lay mau
va phan tich rat quan trong dé han ché gay ra sai s6 ma c6 thé dan téi viéc tinh toan nhiét do bon nhiét
khong chinh xéc ciing nhu sai 1éch ban chat ty nhién trong qua trinh luan giai. Trong khuén kho bai bao
nay, chiing t6i tom lugc quy trinh ldy mau, phén tich va ba phuong phép dia hoa dung dé tinh toan nhiét do
bon nhiét d6 laphwong phéap dia nhiét ké caa chat hoa tan trong dung dich, khi, va dong vi.

2. Quy trinh lay miu, phan tich va k§ thuat dia héa trong nghién ciru dia nhiét
2.1. Quy trinh Idy mdu va phan tich chat léng va khi

2.1.1. Ldy mau chdt long S
Khi cac biéu hién dia r~1hiét da duoc xac dinh, dinh vi va dinh 10 déc diém, mau dung dich, hoi nude dai
dién duoc thu thap cho mau dia hda (Giggenbach va Goguel, 1989). Cac mau dung dich dugc lay mau phai

* Tac gid lién h¢
Email: hoangdinhque@humg.edu.vn
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dugc bao quan va phan tich ding quy trinh cho viéc phan tich silic, cation, anion va déng vi trong nudc va
sunfat. Khi c6 nhiéu biéu hién dia nhiét ton tai trong mot khu vuc chang han noi c6 nhiét d6 thoat va do
dan dién cao nhét nén dugc wu tién lay mau Ngoai ra, néu cac phép do ngoai thuc dia nhu nhiét d6, pH, va
do dan dién thi nén chon mot loat cac mau (vi du mau nudc mat, nude ngam, nudce néng) dé gidp tim hiéu
vé céch dung dich nhiét dich trén véi cac thanh phan nudc khac (D'Amore va Panichi, 1985). Néu trong
khu vuc khong xac dinh dwoc cac biéu hién dia nhiét, thi nén liy mau tir cac sudi hoic giéng c6 mirc do
dan dién tang dan, c6 bot khi va mui bat thuong hodc mui vi. Méc du co thé khong phai trong moi truong
hop, tuy nhién céac thugc tinh nay doi khi 1a két qua cia mot dau hiéu ciaa hé thong nhiét dich an.

2.1.2. Lay mau khi-dat

Phuong phap khi-dat dugc sir dung dé ndi suy ban chét cua dia chat/dia hoa dudi bé mat dugc cho rang
céc khi duoc giai phong tir cac hé thdng dia nhiét hoat dong co thé tich tu ting 1én thong qua 16p pha nam
trén va c6 thé duoc phat hién & gan bé mat. Tinh linh dong cao caa mot sb loai khi (He, Rn, H2S, Hg, CO5)
lam cho ching tré thanh chat dan duong tét nhat dé phat hién ra tai nguyén dia nhiét an. That vay, cac khi
dugc tao ra hoic tich lily trong cac bdn chira dia nhiét c6 thé thoat ra bé mat bang cach khuéch tan théng
qua sy van chuyén cia dong chit long nong di 1én doc theo cac khe nut va dirt gdy. Do d6, biéu hién cua di
thuong khi qua khe nit va dut gay 1a bang chang thuyét phuc vé cac dic diém kién tao. Ngoai ra, cac hé
théng dia nhiét chira cac khi khong ngung tu, thanh phan chinh 1a CO; va thuong c6 mac thuy ngén tang
cao dan (Kreuger, 1979, Harvey cung cong su., 2011). Do d6, cac khao sat ldy mau khi dit duoc thiét ké
dé dinh vi nong d6 CO, va/hoic Hg. Cac biéu hlen tang cao cua nong do khi CO, va/hoic Hg ¢ thé 1a dau
hiéu ciia mot hé thong dia nhiét tiém nang dudi su (Harvey cung cong su., 2011). Ngoai hai phuong phap
do khi CO2 va Hg, phuong phap phat hi¢n Rn va nghién ctu ve dong vi Rn cling c6 thé hiru ich trong viéc
xé4c dinh cac dut gdy hoat dong hoic hoat dong bé mat (Kreuger, 1979).

2.2.3. Phan tich mau
Tat ca chi tiéu ly hoa cua cac mau chat long dia nhiét nén duoc phan tich & mot phong thi nghiém uy
tin. Mot bo nguyén t6 va nhém hop chit dién hinh nén bao gom Na, K, Ca, Mg, Li, Cl, B, SO4%, NHs, TDS,
pH, d6 kiém nhu HCO3 va COj3 va tong dé kiém nhu HCO3, va SiO,, dugc do truc tiép ngoai thuc dia hay
trong phong thi nghiém. Ngoai ra, cic ddng vi bén nhu Sr, Rb, Mn, F-, 80 va D (3H) trong nuéc va 180
trong SO.% hoa tan la cyc ky hitu ich trong qud trinh tinh toan nhiét do bdn chira va xac dinh ngudn géc
dung dich dia nhiét. Viéc kiém tra chét luong cua tat ca cac phan tich ciing rit quan trong. Chat lwong cua
két qua phan tich cac thanh phan chinh trong dung dich dia nhiét c6 thé xac dinh bang mét can bang cation-
anion (CBE):
CBE (%) = [(Zz x M¢ - £z x My)/ (£z x M¢ + Xz x My)]*100 (D)
Trong do: me - s6 mol (mol trén kilogam) cua cation;
Ma - s6 mol (mol trén kilogam) cua anion;
z - dién tich ion (Coulomb).
Dbi véi cac phan tich chat lwong tdt, can bang cation-anion nén dudi +£5%. Céc phan tich da hoan thanh
phai dugc tdng hop vao bang tinh hoic nhap vao co so dir liéu truéc khi luan giai bang cach sir dung cong
cu dia ké dia nhiét hda hoc, md hinh pha tron va céc tinh toan nguyén dang c6 thé dugc mo ta dudi day.

2.2. Co sé Iy thuyét ciia cac kj thudt dia héa trong nghién citu dia nhiét

Dia nhiét ké héa hoc lan diu tién duoc d& xuét vao nhirng ndm 1960, phat sinh tir c4c nghién ctru twong
tac nudc-da. Co nhidu céch tiép can khac nhau da duoc tha nghiém, bao gdm két qua thuc nghiém thyc
nghiém (Hemley, 1967), tinh toan nhiét dong hoc ly thuyét (Helgeson, 1969) va nghién ciru thue dia & khu
vuc dia nhiét New Zealand (Browne va Ellis, 1970). Mt gia dinh co ban cho tit ca cAc tinh toan cua tinh
toan dia nhiét ké héa hoc chét long va khi 1a cac diéu kién can bang ton tai trong bdn chia dia nhiét
(Giggenbach, 1980, 1981). Cac phuong phép nay dugc xay dung dya trén cé&c gia dinh khac nhu (1) pH
cta nudc bi khong ché bai cac can bang d6 man va ham lugng nhom silic lién quan dén céc ion kim loai
kiém (Mn*) vaion hydro (H*), (2) nong do Ca?* va bicarbonate (HCO3 ) co lién quan den pH, (3) ham lugng
COz bi khong ché boi mbi quan h¢ gitra cac san pham hoa tan va hang s6 ion hoa (4) nong d6 Mg bi khéng
ché & muc thap biang cac chét can bang silicat (chlorit va smitit), va (5) ndng dé cation trong dung dich bi
khéng ché bai cac phan ung phu thudc nhiét do gitra sét, feldspar va cac khoang chat khac.

Dia nhiét ké héa hoc va ddng vi cdu thanh mét cong cu dia héa guan trong dé tham do va phat trién tai
nguyén dia nhiét. Trong pha tham do, dia nhiét ké dugc sir dung dé wéc tinh nhiét d6 dudi bé mat (tuc la
nhiét do duy kién s& gap phai khi khoan). Viéc tinh ton nay da trén co so s6 liéu phan tich thanh phan hoa
hoc va ddng vi cua mach nudc néng hoac khi, hong phun thoat ra bén mat hodc nuwée ngam nong. Trong
cac giai doan sau nay trong phét trién va giam sat dia nhiét, dia ké dia nhiét da dugc ap dung de luan giai
thanh phan pha tron gitra nude nong va nudc lanh, nudc trén mét va nude dudi sau hodac nuse ¢b véi nuéc
khi tuong tai nap. Hau hét cac dia nhiét ké xay dung trén ‘nguyén tac cac phan tng can bang hoa hoc trong
timg truong hop cu thé. Két qua tinh toan tir dia nhiét ké cung cap céi nhin sau sic c6 gia tri vé ban chat
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cuia hé thdng ciing nhu viéc lya chon va luan giai dir lidu tir dia nhiét ké. Tuy nhién, viéc 4p dung dia nhiét
ké can phai can trong, néu khong cac két qua va luan giai c6 thé 1am phét sinh céc 16i nghiém trong. Do do,
nhitng han ché cua bét ky dia nhiét ké phai dwoc can nhic ky trude khi 4p dung mét céch ph hop trong
ting diéu kién cu thé cua hé thong dia nhiét. Bé giam thiéu nhirng 13i trong tinh toan nhiét d6 bon dia nhiét,
viéc &p dung nhiéu cdng cu dia nhiét ké khac nhau dé kiém tra chéo muc do sai léch cua cac phwong phap
khac nhau.

3. Cac phwong phap dia hoa trong nghién ciru dia nhiét

Mot s6 dia nhiét ké Ia theo thuc nghiém, vi du: dia nhiét ké Na-K-Ca, D’ Amore va Panichi (1980), va
dia nhiét ké khi, trong khi mot sé khéac dua trén cac dac tinh nhiét dong hoc (vi du: Na-K, K-Mg). Do cac
yéu t6 khdng ché dia nhiét ké theo thuc nghiém chua hoan toan dugc biét dén, nén trong mot sé truong
hop, dia nhiét ké ly thuyét c6 thé dang tin cay hon. V& co ban, dia nhiét ké duogc phan loai thanh: (1) dia
nhiét ké nudc va chét tan, (2) dia nhiét ké khi va hoi, va (3) dia nhiét ké déng vi.

3.1. Pia nhigt ké chat tan

Dia nhiét ké chit tan quan trong nhat 1a dia nhiét ké silica (thach anh va mé n&o), Na/K, Na-K-Ca. Con
cac dia nhiét ké khéc 1a dua trén ty s6 cac cation va bt cir chat khong mang dién trong dung méi mién 1a
trang théi can bang kéo dai (Arnorsson va Svavarsson, 1985).

3.1.1. bia nhiét ké silica

Phuong trinh nhiét d6 cho dia nhiét ké 1a phuong trinh nhiét d6 cho trang thai can bang suy ra trong
diéu kién phan tng dung dich - khoang chit nhat dinh. Dia nhiét ké Silica duoc xay dung dua trén co s&
thuc nghiém do su thay doi d6 hoa tan cua cac loai silica khac nhau trong nuéc phu thudc vao nhiét do va
&p suat. Phan mg co ban cua sy hoa tan nay dugc thé hién nhu sau: SiOz(thach anh) + 2H,0 = H,SiOa.
Trong hau hét cac hé théng dia nhiét, dung dich nhiét dich dugi sau ¢ nhiét @ I6n hon 180°C 1a & trang
thai can bang cua thach anh va né 6n dinh t6i nhiét do 87°C, va c6 muc hoa tan thap nhat so véi céc silica
da hinh khac. Thach anh phé bién du6i dang khoang vat hinh thanh trong d4 (thuong 1a nhiét dich) nguyén
sinh va thir sinh. Thach anh da hinh véi cu trdc tinh thé sip xép it trat ty hon (ttc 1a v6 dinh hinh nhu ma
ndo, opal, cristoblit) c6 muc d hoa tan cao hon so vai thach anh va tao thanh ¢ nhiét do thip hon 180°C.
Fournier (1992, 1977) di bao c4o vé nhiéu nghién ctu thuc nghiém vé do hoa tan silica, tao thanh co s¢
ciia mot s6 phuong trinh do dia nhiét silica. Nhiét do bdn nhiét duoc tinh toan va ap dung trong ting diéu
kién cu thé vé nhiét do. Cac cong thirc tinh nhiét 6 bdn nhiét trong ting diéu kién nhiét do cu thé duoc liét
ké duéi déy, trong d6 T 1a nhiét d6 bdn dia nhiét can bang tinh toan (tinh bang d6 Celcius -°C) va S la ndng
dd silica tinh theo phan triéu (mg/kg - ppm):

Quartz (that thoat nhiét t6i da) T = 1522/(5.75-10g10S) - 273.15 Fournier (1977) 2

Chalcedony (T=120-180°C) T =1112/(4.69-log10S) - 273.15 Arnorsson va cong 3)
su (1985)

Opal-CT (T=120-180°C) T =781/ (4.51-log10S) - 273.15 Fournier (1977) (4)

Silica v6 dinh hinh (T=120-180°C) T =731/(4.52-l0g10S) - 273.15 Fournier (1977) (5)

3.1.2. PBia nhiét ké Na-K

Phuong phép tinh toan nay dya trén ty sé cation cua Na/K. Ty sé nay phu thudc vao su phan ing trao
dbi cation gitra khoang vat feldspa-K va albit, trong d6 ty s6 Na/K giam xuéng khi nhiét d6 chét long ting
1én va dugc thé hién dudi phuong trinh phan ung sau:

NaAlSizOg + K* = KAISi30g + Na* (6)
Albite feldspa-K

C6 nhiéu nghién ctru di cong bd dia nhiét ké dung cation. D’ Amore (1992) va Giggenbach (1992) da
danh gia nhiéu cong trinh tai thoi diém d6. Tt ca da duoc xac dinh tir cac mdi quan hé thuc nghiém giia
nhiét ¢ bon chira va cac phan tich hda hoc cua chét long va khi qua mot loat cac hé théng dia nhiét. Cac
cong thirc cong bd cho phép do dia nhiét cation 1a qua nhiéu dé liét ké tat ca chung & day. Tuy nhién, nhu
hai vi du cta phuong trinh tinh toan dia nhiét ké Na-K (sir dung nong d cation tinh bang phan triéu) cua
Fournier va Potter (1979), va Giggenbach va cong su (1988) dudi cdng thirc sau:

T =1217/[1.438+log10(Na/K)] - 273.19 Fournier va Potter (1979) @)
T = 1390/[1.75+log10(Na/K)] - 273.19 Giggenbach va cong su (1988) (8)

Nhiét ké do dia nhiét trén 1a phi hop xac dinh bdn chira dia nhiét ¢6 nhiét ¢ khoang 180°C, kiéu nuéc
giau thanh phan clorua (Cl). Uu diém cua dia nhiét ké nay I it anh huong boi sy pha lodng va su that thoat
hoi nuéc do bay hoi vi dua trén ty s6. Dia nhiét ké nay 1a c6 kha nang ap dung téi nhiét do 350°C khi hé tai
can bang cham hon dia nhiét ké silica-thach anh. Do vy, dia nhiét ké Na-Ka c6 thé la chi thi lién quan téi
phan sau cua hé théng so vai dia nhiét ké silica-thach anh, va né phu thugc vao hé théng thuy van. Dung
dich dang Ién tir tir c6 thé tai can bing & murc ndng va nhiét &6 nguoi lanh hon. Nhuge diém cua dia nhiét
ké Na-K I kha ning ap dung kém trong hé théng bon nhiét cé nhiét d6 thap hon 100°C va khdng pht hop
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trong truong hop nudc chira ham lugng Ca cao nhu trong sudi c6 tram tich travetin,

3.1.3. Pia nhiét ké Na-K-Ca:

Dia nhigt ké cation dugc sir dung pho bién khac 1a dia nhiét ké st dung Na-K.Ca cua Fournier va
Truesdell (1973). Pia nhiét ké nay duogc sir dung rong rai va thuong xuyén cung cap dung din/phl hop
chinh x&c véi nhiét d6 bon duge do truc tiép va co the ap dung ca ddi véi nude co ham luong Ca cao. Dy
la mot dia nhiét ké dugc xay dung trén co s ca vé mit thuc nghiém va ly thuyet bao gom trang thai can
bang giira cac feldspat Na-K cong véi viéc chuyén doi cac khoang vat silicat Al-Ca (vi du plagiocase) téi
canxit. Diéu kién dé &p dung mot cach dung din dia nhiét ké Na-K-Ca la dya trén sy tinh tinh log (Ca'/%/Na)
+2.06), va c6 hai truong hop xay ra dugc ap dung trong timg diéu kién cu thé nhu sau:

T = 1647/[log (Na/K)+ Blog(Cal/2/Na + 2.24] - 273.19 9)

- Néu gié tri trén 1a duong, thi st dung p = 4/3 trong cong thire xac dinh nhiét d6 va néu nhiét do tinh
toan duoc thap hon 100°C Ia phd hop.

- Néu gia tri trén 12 am, thi sir dung B = 4/3 trong cong thirc xac dinh nhiét d¢ 1a khéng pha hop va sir
dung gia tri p=1/3.

Uu diém cua dia nhiét ké Na-K-Ca so véi dia nhiét ké thach anh, va dac biét 1 dia nhiét ké Na/K, 1a n6
khong cho két qua cao va gy hiéu lam cho viing nudc lanh va hoi 4m,va khdng can bang. Nhugc diém dia
nhiét ké Na-K-Ca l1a khong 4p dung duoc trong didu kién nudc co tinh axit va feldspa chua dat tréi trang
thai can bang va khong phu hop ap dung cho hé nudc trong d4 qué cao hoac thip ham lwong kiém trir khi
&p dung su hiéu chinh véi nhiét d6 do duoc 12 sin cd. Su thay d6i ham luong do s6i hoic pha lodng s& anh
huong t6i nhiét d6 ap dung Na-K-Ca. Sy anh hudng chinh 1a sy that thoat CO, béi vi su sdi cia nudc dan
t6i su két tia CaCOs, dan téi giam ham lwong kiém. Viéc mét Ca, dan t6i viéc tinh toan nhiét 6 cua bon
nhiét ding dia nhiét ké Na-K-Ca la qua cao.

3.1.4. Bia nhiét ké Na-Li

Day la cong thuc tinh toan nhiét d6 bon nhiét dich dua trén thuc nghiém va ty sé Na/Li trong dung dich.
Co6 hai phuong trinh dugc ap dung vai ham lugng Cl kh&c nhau (I6n hon va nhé hon 1100 mg/kg). Pia
nhiét ké Na-Li dugc xay dung dua trén Iy thuyét vé sy phu thudc nhiét do cua phan tng héa hoc hoa tan
cua khoéang vat sét:

Clay-Li + H* = Clay-H + Li* (120)

Trong thuc té, su khdng ché can bang la c6 thé dua trén sy trao ddi cation véi khoang vat sét va zeolit
hon 1a sy hinh thanh cua pha khoéng vat rai rac. Cong thirc tinh toan dugc dé xuat bai Fouillac va cong su
(1981) nhu sau:

T (°C) = 1195/ [log (Na/Li) + 0.13] - 273.15 (11)
(Ap dung khi ham lugng CI>0.3 mol/kg)
T (°C) = 1195/ [log (Na/Li) + 0.389] - 273.15 (12)

(Ap dung khi ham lugng CI<0.3 mol/kg)

3.1.5. Pia nhiét ké K-Mg

Dia nhiét ké K-Mg duoc phét trién bai Giggenbach va cong su. (1988) va dwoc 4p dung trong truong
hop bdo hoa noi cac cation Na va Ca chua cin bang giira tuong tac dung dich va da. Dia nhiét ké nay tai
can bang nhanh & nhiét &6 ngudi hon lién quan ti phan ung:

0.8K-mica + 0.2chlorite + 5.4silica + 2K* = 2.8K-feldspar + 1.6H20 + Mg?* (13)
Phuong trinh tinh toan nhiét d6 dugc dé xuat bai Giggenbach va cong su. (1988) nhu sau:
T (°C) = 4410/[log (K2/Mg) +14.0] - 273.15 (14)

3.2. Pia nhigt ké khi

Céc biéu hién bé mat cua hau hét truong dia nhiét 1a bao gom céc hong phun, sudi, va mat dit néng. O
nhiing noi ma tang nudc ngam la nam sau dudi bé mat, khdng cé sudi xuét 19, trong truong hop nay khong
thé &p dung dia nhiét ké dé dyu doan nhiét d6 bon nhiét. Biéu nay da thac day cac nha khoa hoc sir dung khi
dé tinh toan nhiét do bon nhiét. Nguoi tién phong 1a D’ Amore and Panichi (1980), 6ng dua trén ba co so,
d6 1a (1) su can bang khi-khi, (2) sy can bang khoang vat-khi, (3) Su can bang khi vat-khi bao gdbm ca céc
khi du ching han CHa, Ha, H,S. Nhiét d6 phu thudc vao su can bing khi-khi hodc khoang vat-khi khéng
ché ham lugng céc khi CO,, H,S, Ha, N2, NH3z va CH, trong dung dich bon dja nhiét. Arnorsson va
Gunnlaugsson (1985) da d& xuit cac chirc ning nhiét d6 cho sau dia ké dia nhiét 4p dung cho hoi nudc
hong phun. Nong d6 khi tinh bing mmol/kg hoi. (& dy rat nhiéu khi, nhung & bén trén tong quan ko dé
cap)

T(°C) = 4.1 + 269.25l0g [COZ] - 76.88 (log [COZ])? + 9.42(Iog[COZ])®  (15)

T(°C) = 246.7 + 44.8log [H,S] (16)
T(°C) = 277.2 + 20.99log [H2] 17)
T(°C) = 341.7 + 28.57log [CO2/H;] (18)
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T(°C) = 304.1 + 39.48log [H2S/H;] (19)
T(°C) = 4625/ (10.4 + log [CH4/H;]) - 273.15 (Giggenbach 1991)  (20)

3.3 Pia nhiét ké dong vi

Phan tng trao d6i dong vi dat dwoc trang théai can bang trong hé théng tu nhién Ia phu thugc vao nhiét
d6. Bong vi cua cac nguyén té phan di trong cac qué trinh héa hoc van dong trong céc hé théng nudc ty
nhién (Ellis va Mahon, 1977). Phan di nay 1 16n nhat ddi vai cac nguyén té nhe dugc tim thay trong cac
hé thong dia nhiét, chang han nhu He, H, C, O va S. Phan tng trao d6i dong vi c6 thé 1a giira khi va pha
hoi, pha khoang vét va pha khi, nuéc va chat tan hoac chat tan va chat tan. Mac du ¢d nhiéu qua trinh trao
ddi @dng vi, mot sb it da duoc sir dung Vi viéc thu thap va chuan bi mau don gian, d& do dong vi, toc do
phl hop dé dat dugc trang théi can bang dong vi va kién thic vé hang sb can bang. Phan di dong vi xay ra
khi hoi nuéc tach ra khoi nuéc noéng. Thanh phan ddng vi cia ca hoi nude va nuéc trong mau giéng cé thé
duge xéac dinh tir tong luu lugng, ¢ phan hoi va nudc xac dinh dugc. Cac yéu té phan di dong vi thuong
dugc ky hiéu 1a a. Biéu thic tong quéat cho su phan dj gitra hai hop chit A va B nhu sau:

1000 In AB = 5A - 3B, (21)

trong d6 8A va 8B chi dinh ty 1& ddng vi tuong tng trong céc hop chat A va B (Arnorsson, 2000).

3.3.1. bia nhiét ké dong vi CH4 va CO;
Phuong phap tinh todn nay dua trén phan ting héa hoc sau:

L2CO, + BCH4 = 3CO; + ?CH4 (22)
Phuong trinh nhiét d¢ duoc tinh nhu sau:
1000Ino. = 15.25x103/T + 2.432x106/T? - 9.56 (23)
(C6 gia tri trong pham vi 100 - 400°C)
T(°C) = 15790/ (1000 Ina + 9.0) - 273.15 (24)

(C6 gia tri trong pham vi 150 - 500°C)

3.3.2.Pja nhiét ké dong vi hé CH, - H,
Phuong phép tinh toan nay dua trén phan tng hoa hoc

H, + CH®D = HD + CH4 (25)
Phuong trinh nhiét d¢ dugc tinh nhu sau:
1000Ina = 288.9x103/T + 31.86x106/T2 - 238.28 (26)

o (C6 gia tri trong pham vi 100 - 400°C)
3.3.3. bia nhiét ke dong vi hé H,0 - H;
Phuong phap tinh toan nay dua trén phan ng hda hoc

HD + H,O = H, + HDO 27
Phuong trinh nhiét d6 dugc tinh nhu sau:
1000Ino. = 396.8x103/T + 11.76x106/T? - 217.3 (28)

(C6 gia tri trong pham vi 100 - 400°C cho c&n bang giita Hz va hoi)

3.3.4. Pia nhiét ké dong vi hé SO, - H,0
Tboc d6 phan ung trao d6i dong vi la phu thudc vao nhiét @6 va ty 1€ nghich véi pH dung dich. Phuong
phap tinh toan nay dua trén phan ung héa hoc

32504 + H,'80 = 3250380 + H,*%0 (29)
Phuong trinh nhiét d¢ dugc tinh nhu sau:
1000Ina. = 3.25x106/T? - (30)

(Co gia tri trong pham vi 100 350°C)
Han ché cua dia nhiét ké nay la viéc pha tron mang nuéc ngam néng mang sunfat va su oxy héa H,S c6
thé 1am thay ddi thanh phan dong Vi cuia sunfat hoa tan, do d6 n6 khong con phan anh sunfat dia nhiét sau.
Sy bbc hoi va pha tron véi nude ngim ndng ciing s& anh hudng dén thanh phan déng vi nuéc.

3.3.5. Bia nhiét ké dong vi hé SO, - H,S
Phuong phap tinh toan nay dua trén phan ang héa hoc

32304 + H234S — 34304 + HZSZS (3]_)
Phuong trinh nhiét d6 dugc tinh nhu sau:
1000Ina. = 6.04x106/T2 + 2.6 (32)

o (Co gia tri trong pham vi >150°C)
3.3.6 Bja nhiét ke dong vi CO, - H,O
Phuong phép tinh toan nay da trén phan tng hoéa hoc

C%0, + H,180 = C80, + H,'0 (33)
Phuong trinh nhiét d¢ dugc tinh nhu sau:
1000Ina = 7.849x103/T + 2.491x106/T2 - 887.28 (34)

(C6 gié tri trong pham vi 100 - 400°C cho can bang giira CO; va hoi)
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1000Ino. = -18.29x103/T + 7.262x106/T2 + 19.6 (35)
(C6 gia tri trong pham vi 100 - 400°C cho cén bang gitta CO; va nu6c)

4. Lya chen dia nhiét ké phu hop

Mic d6 cho ra két qua cua dia nhiét ké long va khi voi su thay doi nhiét d6 rat khéc nhau. Bia nhiét ké
khac nhau ciing cho ra két qua khac nhau di vai sy tuong tac giira cAc loai da khac nhau va trong diéu kién
bon chira khac nhau (Giggenbach, 1992). Bia nhiét ké silica cho ra két qua twong d6i nhanh nhung c6 thé
khong dugc cong nhan do su pha tron va pha lodng véi nuée phi ngudn dia nhiét bé mat gan (nuéc ngam).
Dia nhiét ké cation cho ra két qua cham hon va vi chung dya trén ty 1¢, ching it bi anh huang boi pha loang.
Céc dia nhiét ké cation thuong cung cap céc tinh toan dang tin cay hon vé nhiét &6 bon chira sdu. N6i mot
cach khai quat, cac sudi nudc nong co tée do dong chay cao nhat va nhiét do cao nhat co xu hudéng cung
cap dit liéu hiru ich va dang tin cdy hon tir phép do dia nhiét héa hoc. Tuy nhién, tat ca cac subi xuat 1o
(nuéc chay ra) voi toe do dong chay 16n hon 1 lit/gidy ciing nén duoc ldy mau va phén tich dé ddi sanh va
loai bo yéu t6 gay nhiéu do su pha trén cac ngudn nudc néng véi nude lanh.

Céc nha dia hda hoc thuong khuyén kich viéc tinh toan nhiét &6 bon nhiét nén sir dung mot bo cong cu
nhiét dia nhiét (Powell vd Cumming, 2010). Thay cho li két luan, viéc sir dung dia nhiét ké silica, cation
va va dong vi nén dugc tinh toan va téng hop trong mot bang trong d6 cac két qua khac nhau c6 thé duoc
s0 séanh voi nhau. Dya trén viéc danh gia cac dia nhiét ké héa hoc dua trén thong tin dia chat va khoang vat
hoc trong giéng khoan va céc dit liéu khoa hoc trai dat khac, nha dia hda hoc sau d6 chon nhiét do dia nhiét
ké phu hop nhét.

Loi cam on

Chung t6i xin gui 10i cam on toi tat ca thanh vién cia Bo mén Dia chat cho nhitng dong gop vé maty
tuong, nhitng thao luan tha vi va hoan thién bai bao nay. Nghién ciru nay duoc tai tro boi dé tai co so ma
s6 T19-40 cua Truong Pai hoc Mo - Pia chit.
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ABSTRACT
Application of geochemical methods in geothermal exploration

Hoang Dinh Que®", Bui Vinh Hau?, Tran Thanh Hai!
Department of Geology, Hanoi University of Mining and Geology

Geochemistry is a useful tool ininvestigation, exploration, and evaluation of geothermal resources. In
the early stages of exploration, the collection of liquid and gas samples and subsequent analysis, estimation,
and interpretation are important to understanding the thermal mechanisms of geothermal systems. In
geothermal research, geochemical methods are based on the understanding of physicochemical properties
and the change in composition of elements and chemical compounds in term of gas and liquid phases, which
generate through processes of formation and development of geothermal systems. These elements and
chemical compounds are highly dependent on the feature of geothermal reservoir such as tectonic setting
(fractures, faults, stress-extention, lithological sequence), thermal regime, geohydrology, fluid dynamics,
fluid chemistry, and fluid-rock and liquid-gas interactions leading to enrichment or depletion of elements
or isotopes in fluid/gas compostions. Based on the results of physicochemical analysis of liquids and gases,
it is possible to estimate geothermometers from which it can infer the potential heat source underground as
well as to construct a mixing model to interpret geothermal and geochemistry sources. The suitable selected
geothermometer toools are an important step in the next exploration phase.

Keywords: Geochemistry; cation geothermometers; gas geothermometers; isotope geothermometers.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
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Ban chat kién tao va tudi cac thanh tao amphibolit phia nam t6 hop
ophiolite Tam Ky-Phudc Son
Ngd Xuan Thanh'", BUi Vinh Hau®, Nguyén Minh Quyen*, Tran Thanh Hai,

Khwong Thé Hung®, Vii Anh Pao?, Nguyen Quédc Hung!
! Trrong Pai hoc Mo - Pja chadt

TOM TAT

Déi khau Tam Ky - Phudc Son nam ¢ phia bac dia khdi Kon Tum, t6 hop da trong ophiolit Tam Ky - Phuéc
Son gém cac thanh tao serpentinit phac hé Hiép Buc, ampibolit phirc hé Kham Btrc nam xen kep vai cac
da phién két tinh duoc cho 1a c6 tudi Paleozoi sém. Két qua phan tich sé liéu dia héa cac mau amphibolit
cho thiy cac d4 amphibolit c6 thanh phan SiO, bién dbi tir 49-55%, thudc da mafic dén trung tinh. Dic
trung di thuong duong cua U, Pb va dac biét di thuong am cua Nb, Ti, cac ty s6 La/Nb (<3) va (Y<25)
Th/Ta (2,6-5,3) dac trung magma bi tac dong cua hdn nhiém vat chat vo manh. Dac diém magma nay kha
tuong ddng vai kiéu magma lién quan dén hat chim (SSZ), c6 thé 12 kiéu trude cung hodc sau cung, hon 1a
kiéu dai dwong thuc thu (MOR). Nam mau dinh tudi d4 bang phwong phap U-Pb zircon cho tudi tir
452,4+3,1 Tr.n dén 460.946.6 Tr.n, thé hién giai doan thanh tao magma Ocdovic giita - mudn.

Tur khoa: Tam Ky - Phuéce Son; Kham Bc; Kon Tum; U-Pb zircon.

1. Pit van dé

Dé6i khau Tam Ky - Phude Son (TKPS) nam phia béc dia khdi Kon Tum, kéo dai tir thanh phd Tam Ky
dén khu vuc Phuéc Son (Quang Nam) theo phuong gan nhu dong tay (Tran Thanh Hai va nnk., 2014).
Phan b trong d&i khau cha yéu 1a cac d4 tram tich luc nguyén dang phién bi bién chét, amphibolit, peridotit
bi bién dang manh. Trén co sé nghién ctru dic diém thach hoc, thanh phan dia hda khoang vat trong cac da
siéu mafic (Izokh va nnk., 2006; Pham Thi Dung va nnk., 2006) cho rang cac d siéu mafic ¢ doi khau
TKPS c6 nhing dic diém ching to ching la nhitng thé da thudc té hop ophiolite kiéu MOR. Tuy nhién,
dic diém thach hoc, dia hoa cac da mafic bi bién chat trong khu vuc chua dugc nghién ciu chi tiét dé danh
gia ban chit kién tao cua cac da nghién ctru. V@ tudi thanh tao cua déi khau, Tran Vin Tri va Vil Khuc
(2009) cho rang tudi cua cac da trong to hop ophiolite 14 Ocdovic - Silua sém duya trén mot sé két qua
nghién ctru tudi dya trén co sé ddng vi da tdng Rb-Sr cho tudi cac d4 meta-mafic trong khu vuc vao khoang
Odovic sém. Nhu vay, cho dén nay nghién ctru cac dic diém thach dia hoa ciing nhu tudi U-Pb zircon trong
céc da amphibolit thudc t6 hop ophiolite TKPS con chwa duoc tién hanh. Trong nghién ciu ndy, ching toi
trinh bay két qua phan tich dia hoa (nguyén té chinh, hiém), tui U-Pb zircon cua 15 mau (céc vi tri mau
nhu Hinh 1) nhdm danh gia ban chat kién tao cua cac da va danh gia vai tro ciia chung trong binh d6 cu
tric khu vuc.

2. Co so tai liéu va phwong phap nghién ciru

Mudi ba mau dugc chon dé phan tich thanh phan dia héa véi phuong phap phén tich dia hoa dugc md
ta chi tiét trong Nguyén Minh Quyén va nnk (2019). Nam mau sir dung dé tach zircon, ciu triic bén trong
cua cac hat zircon duoc phan tich bing phuong phap phat quang am cuc (cathodoluminescence, CL) va
dién tir tdn xa nguoc (back scattered electron, BSE), sau d6 mau dugc dua vao phan tich cac ddng vi U, Th,
Pb nham xéac dinh tudi trén thiét bi LA (MC) ICPMS tai Vién Nghién Ctru Khoa Hoc Co Ban Han Québc
Han Quéc (KBSI) véi kich thude diém ban dugc chon co dudng kinh 20pum. Mau chuan 91500 (1065 Tr.n)
va mau chuén Plesovice (337.13 + 0.37 Tr.n) duoc sir dung dé hiéu chinh két qua.

* Tac gid lién h¢
Email: ngoxuanthanh@humg.edu.vn
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Hinh 1: So d6 dia chat khu vuc nghién cizu (Nguyén Minh Quyen va nnk., 2019) thé hién cac vi tri ldy
mau va két qud dinh tuéi (sé va chir mau xanh).

3. Két qua va thao luan

3.1. Pic diém thach - dia héa ciia cdc dd nghién ciru

Két qua phan tich dia hoa cho thiy cac d4 amphibolit trong d6i khau TKPS dic trung bang ham luong
SiO2 bién doi tir 49-55%, chi s6 Mg# kha cao (55-63), TiO2 thap dén trung binh (0,8-1,2%), thiap K,O
(0,12-0,25%)), tong kiém (Na20-K20) cao (2,2-4,9%), ham lugng Ni va Cr kha thap, lan luot la 30-94ppm
va 4,7-40ppm, thudc kiéu basalt tholeiite. DSi sanh Chondrit va Manti nguyén thily cac d4 cho thay nhom
LREE duoc lam giau yéu (Lan/Gdn)=0,8-1,2; nhém HREE gan nhu nim ngang (Gdn/Ybn)=0,9-1,1 dién
hinh cho basalt nguon manti chua spinel. Nguyén té Eu c6 di thuong am yéu, dién hinh cho xu thé két tinh
phan doan cua plagioclas. Cac nguyén té U, Th, Ta va Pb c6 di thudng dwong manh trong khu Ti va Nb thé
hién di thuong am. Nhin chung cac mau nghién ctru c6 dudng phan b trén cac biéu d6 Chondrit va Manti
nguyén thay kha twong dong.
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Hinh 2: Céc biéu do phdn chia trieong kién tao cho dd basalt khu viec nghién cizu (Bignold va nnk.,
2003; Ngo Xudn Thanh va nnk., 2012) (IAT: da tholeit cung dao, IBM FA: da truéc cung doi Mariana,
MORB: basalt song nii giiza dai dwong, OTA: cung dai duong, CTA: cung luc dia)

3.2. Tuéi U-Pb zircon

Hai mau QN1709-01 va QN1709-02 lay tai khu vuc Tam Hai cho tudi 2°6Pb/238U trung binh theo thir tu
1a 460.9+6.6 Tr.n va 459.5+6.8 Tr.n.. Mau QN1709-20 lay trong khu vuc Séng Tranh cho tuéi 26Pb/238U
trung binh 13 456,3+3,5 Tr.n.. Mau diorite thu thap tai thuy dién Séng Tranh cho két qua tudi 2°6Ph/238U
trung binh 1a 448,9+3,3 tr.n. Mot mau diorite dén granodiorite hat trung nam trong khu vuc mo G18 cho
tudi 2°6Pb/238U trung binh 1a 452,443,1 Tr.n (Hinh 1).

3.3. Bdn chdt kién tao ciia cdc dd amphibolite

Céc mau nghién ciru c6 ham lugng SiO2 bién doi tir 49-55%, ty (100xMg?*/(Fe?*+Mg?*)) kha cao (55-
63) trong khi Th, Zr kha thap, ty s6 Th/Yb va Zr/Yb lan luot I 1,3-2,2 va 30-87 ching to magma bi tac
dong bai vat chat vo trong qué trinh két tinh dong ngudi khong dang ké. Dic diém dia hda nguyén té chinh
cho thay cac d4 nghién ctru ¢6 thanh phan tir mafic dén trung tinh. Dic trung di thuong duong cua U, Pb
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va dac biét di thuong am cua Nb chang to ngudn hinh thanh magma di bi tac dong bai cac vat lidu tir mang
hat chim (Bignold va nnk., 2003; Ngé Xuan Thanh va nnk., 2012). Ty s6 La/Nb trong mau nghién ctru cao
hon kiéu MORB, tuong dong véi kiéu basalt trude cung (Hinh 2a), ham lugng Y trong miu thap (10-
30ppm) dién hinh cho magma hinh thanh lién quan dén hat chim cé thé kiéu truéc cung hoic sau cung
(Hinh 2a, b), ty s6 Th/Yb trong cac mau nghién ciru c6 su bién dbi kha manh trong khi ty s6 Nb/Yb gan
nhu khong thay d6i, dic trung nay dién hinh cta kiéu magma lién quan dén d6i hut chim, twong duong voi
kiéu bién d6i trong basalt hinh thanh lién quan dén hat chim c6 su tac dong manh cua vat chat vo luc dia
(Hinh 2b). Ngoai ra, chiing t6i ciing danh gia cac dic diém khéc cua dia hda magma nghién ctru, dién hinh
nhu Ti va V thap trong cac mau nghién ctru dién hinh cho magma kiéu luc dia hon 1a kiéu cung dao (Bignold
va nnk., 2003; Ng6 Xuan Thanh va nnk., 2012). Sy c6 mét kha phong pht cac nhan zircon hinh ovan tudi
co (900-1500 Tr.n) trong cac mau nghién ciru ciing 1a minh chang cho thay magma bi hén nhiém bai cac
vat chét tir ngudn vat ligu tram tich. Nhu vay, cdc d4 magma nghién citu €6 nhiéu dic trung cua magma
hinh thanh lién quan dén ngudn manti bi hdn nhidm vat chat tram tich ctia doi hut chim, ching khong dién
hinh cua kiéu basalt lién quan dén tach gian song ni giira dai duong (MORB). Cac miu nghién cau déu
c6 ty s6 La/Nb <3 va Y<25 dién hinh cho magma kiéu trudc cung (forearc) hoic sau cung (backarc) hon la
kiéu magma cung (arc) (Bignold va nnk., 2003; Ngé Xuan Thanh va nnk., 2012).

3.4. Tuéi ciia ophiolit TKPS va y nghia kién tao khu viee

Céc mau sir dung dinh tudi trong t6 hop ophiolit déi khau TKPS phan phia nam cho tudi tir 452,4+3,1
Tr.n dén 460.946.6 Tr.n, thé hién giai doan thanh tao magma Ocdovic gitra - mudn. Loat magma & trong
nghién ciru nay cho tudi tré hon loat magma plagiogranit phirc hé Biéng Bong 1a khoang 502 - 518 Tr.n
(Nguy&n Minh Quyén va nnk., 2019). Két qua nay cho thay tudi thanh tao cua cac da trong td hop ophiolit
Tam Ky - Phudc Son c6 tudi thude giai doan Cambri - Ocdovic gitta-muodn, sém hon so v6i nhan dinh trudc
day la Ocdovic - Silua nhu trudce day.

Mic du can c6 nhiing phan tich chi tiét hon két hop véi cac s6 liéu ddng vi dé danh gia ngudén magma,
tuy nhién cac dic trung dia héa cé thé la dau hiéu cho thay ching c6 thé 1a nhitng magma hinh thanh lién
quan dén truéc cung hoic sau cung giai doan hit chim trong Paleozoi sém. Hon nita, dic diém dia hoa
trong c4c mau nghién ciru cho thiy vat chat magma cé s hdn nhiém manh cua vat chit vo luc dia lién quan
dén cung lyc dia hon la kiéu cung ddo cua phirc h¢ Pigng Bong phan phia bic TPSZ. Magma trong ddi
trude cung va sau cung duogc hinh thanh do cang gidn cia mang nam trén déi hut chim trong giai doan som
cua déi hat chim (truéc cung) hodc giai doan qua trinh hat chim cua mang dai duong xudng sau vao quyen
mém manti gay nén tach gian sau cung magma (Dilek va Furnes 2014). Hién tuong cdng gidn nay tao diéu
kién cho manti bi néng chay, déng thoi do tac dong ciia mang hat chim 1am cho phan manti nay bat dau co
su 1am giau cua dong nhiét dich va mot sé tram tich nong chay di vao trong ngudn manti tao nén kiéu
magma cé dic diém dia hoa khéc vai tach gidn ¢ sdng ndi gitta dai dwong (MOR) ( Stern va nnk., 1692).
Tudi cac magma kiéu cung dao ¢ phan phia bac TPSZ (Cambri) ¢6 hon cac da kiéu cung luc dia (Ocdovic)
trong nghién ciru nay cho thiy c6 hai giai doan kién tao khac biét hinh thanh nén cac thanh tao magma nay.
Can c6 nghién ciru cu thé hon dé danh gia ban chét kién tao cua cac da trong to hop ophiolit trong TPSZ tir
d6 c6 nhitng nhan dinh cy thé hon vé tién héa kién tao cua dia khi Pong Duong.

4. Két luan

- Tudi thanh tao cua cac d4 mafic thudc hé ting Kham Birc trong td hop ophiolit TKPS khoang 450-
560 Tr.n., thudc giai doan Ocdovic giita - mudn.

- Céc @4 mafic trong nghién ctru nay cho thay ching thudc kiéu ophiolit lién quan dén hiit chim (SSZ)
(c6 thé trudc cung hodc sau cung) hon 13 kiéu vo dai dwong thuc thu (MORB) hoic kiéu cung déo.

- Cac da trong t6 hop ophiolit thuéc TPSZ dugc hinh thanh lién quan dén cac giai doan kién tao khac
nhau trong giai doan Paleozoi som.

Loi cam on
. Nghién curu nay duoc tai trg boi Quy phat trién khoa hoc va cong nghé Quéc gia (NAFOSTED) trong
de tai ma so 105.99-2017.314.
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ABSTRACT

Geochemical characteristic and U-Pb ages of amphibilote of Tam Ky-
Phuoc Son ophilitic complex

Ngo Xuan Thanh®*, Bui Vinh Hau!, Nguyen Minh Quyen?, Tran Thanh Hai?,
Khuong The Hung?, Vu Anh Dao!, Nguyen Quoc Hung!
'Hanoi University of Mining and Geology

The Tam Ky - Phuoc Son Suture Zone (TPSZ) is located in the north Kon Tum terrane. The Tam Ky -
Phuoc Son ophiolit is composed of amphibolite of Kham Duc complex, serpentinite - meta-gabbro of Hiep
Duc complex, Dieng Bong and Nui Vu complex. Geochemistry data from the Kham Duc amphibolite shows
SiO; content of 49-55%, positive U, Pb anomalies and negative Nb, Ti anomalies, the ratios of La/Nb (<3),
(Y<25) and Th/Ta (2,6-5,3) similar to magma form in a SSZ (backarc or forearc) rather than those of MORB
or island arc. Five samples dated U-Pb zircon yield ages ranging from 452,4+3,1 Ma to 460.9+6.6 Ma,
suggesting a middle - late Ocdovician magma formation.

Keywords: Tam Ky - Phuoc Son; U-Pb zircon ages; supra-subduction zone (SZZ); forearc, Kham Puc.
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Thach luan va sinh khoang Cu-Ni cua da siéu mafic khu vuc Phan
Thanh, Cao Bang
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2Téng cuc Pia chat va Khoang san Viét Nam

TOM TAT

Céc d4 siéu mafic khu vuc Cao Bang c6 thanh phan thach hoc chu yéu 1a Iherzolit, it hazburgit. Két qua
nghién ctru dia hda nguyén t6 chinh, nguyén t vét va dia héa nhém Platin (PPGE) chi ra chiing xuat phét
tir ngudn manti c6 mac do nong chay tir thap dén trung binh (~3-10%), trong (ng véi didu kién hinh thanh
kiéu magma sinh khoang Ni, PGE la chu yéu. Quéa trinh hdn nhiém vat chat vo trong manti déng vai tro
quan trong, tao diéu kién bdo hoa S trong dung thé magma di 1én lam ting kha nang tap trung quang sunfur
trong phan day khéi, dic biét tai cac dai tiép xUc gitra magma véi da tram tich (giau graphit) trong khu vuc.

Tir khoa: Cao Bang, d4 siéu mafic, Cu-Ni-PGE, Subi Cun, Phan Thanh.

1. Pit véan dé

Dai cau tric Song Hién thude ving Dong Bac Viét Nam ¢6 cau tric dang tuyén kéo dai theo phwong
TB-BN, d6i dugc ciu thanh tir cac da trdm tich luc nguyén, luc nguyén xen carbonat va cacbonat c6 tudi
tir Devon dén Triat xen Vi cac tap da phun trao bi xuyén cét boi cac khbi xam nhap c6 thanh phan da dang
tr siéu mafic, mafic dén axit. Céc thé siéu mafic chira khoang hoa Ni, Cu khu vuc Cao Bang phan b thanh
mét dai kéo dai phwong TB-DN (Hinh 1). Hién nay, luan giai vé co ché dia chat va diéu kién hinh thanh
quing hoa con nhiéu tranh luan. Két qua phan tich su phan b Pt, Pd va Rh trong quing héa chi ra sy phan
tach sulfur trong khéi xay ra & do sau trude khi két tinh olivin (Glotov va nnk., 2004; Balykin va nnk.,
2006); trong khi d6 Svetlitskaya va nnk. (2014) cho rang cac ¢ magma khu vuc dugc hinh thanh bai nhiéu
pha phun trao va xam nhap, trong d6 quang sulfur trong cac khéi hinh thanh tir cac da magma cao Mg c6
nguon ngheo PGE, quéng ling dong & phan thap cua cac khdi xam nhap va chuing bi pha huy, di chuyen
Ién cac phan cao do cac dong magma khac nhau tac dong. Trén co s& s lidu dia hoa nguyén t6 chinh,
nguyén t vét va PGE cua da siéu mafic Subi Cun, Phan Thanh, két hop vai cac sb lidu dia hoa téng hop tir
nhitng nghién ctu co trudc, ching tdi thao luan vé co ché va didu kién thanh tao cac khbi xam nhap siéu
mafic trong khu vuc va tiém ning sinh khoang cua chung.

2. Co 6 ly thuyét va phwong phap nghién ctru

2.1. Pdc diém dia chét khéi siéu mafic Sudi Csin va Phan Thanh

Khéi siéu mafic Subi Can va Phan Thanh c6 dang thau kinh dai kéo dai theo phuong TB-BPN (Hinh 1),
thanh phan thach hoc chu yéu Ia Iherzolit chira plagiocla, lugng it melanogabbro chira olivin va wehrlit va
Iherzolit (kiéu hat nho nghéo quang sulfur va kiéu hat 16n c6 ham luong quing sunfur cao dén dic sit). S6
liéu nghién ctru thyc dia cho thdy céc thé da siéu mafic trong khu vuc c6 quan hé kién tao véi cac da vay
quanh, chiing chi yéu 16 ra thanh nhitng khéi khong lién tuc, bi cac dut gdy nghich, chom nghich cit qua
& phan day va phan ndc, va bi cac hé thong dut giy truot bing lam dich chuyén (Hinh 1, 2). Phia phia tay
va tdy nam khéi Subi Cun, quan hé gitra da siéu mafic va mafic thé hién bang cac doi pha huy dap va, doi
truot va phién héa. Doc cac ddi truot 1a d6i mylonit trong cac da basalt va dé siéu mafic quy mé khac nhau,
di cung 1a cac mach thach anh, calcit bi bién dang, uén nép manh mé (Hinh 2a). Trong noi khdi, cac doi
truot tao nén cac dai serpentinit bi phién hoa, bién dang manh mé thé hién cé su dich truot manh giita céc
khi nho (Hinh 2b). Cac déi truot chom nghich chii dao cam vé phia dong nam véi goc doc tir 0- 30°.

* Tac gid lién h¢
Email: ngoxuanthanh@humg.edu.vn

111



Q

aQ:I:

aQ/?

Nine

Tram tich Pé tir khéong phan chia
Holcen ha, tram tich song
Plelstocen thong, tram tich song

Hé tang Na Cap

Phiic hé Nul Diéng

Hé Tang Song Hien

Cat ket tuf, cat, bot ket, sét den

Ryolit va tuf cla ching

Phiic hé Cao Bing :

Peridotit, veslit, lersolit, gabropendotit.

Gabrodiabas, congadiabas, diabas,

i He tang Ban, Gh:ﬁ‘:
 P,-T,bg | Bazan, bazan Eonh a, bazan
Hé tang Bic Son:
[ & tang Toc Tat
- Hé tang Na Quan
B

Hé tang Than sa

€,ts;

Hinh 1. So do dia chat khu vic Hoa An, tinh Cao Bang (cdp nhdt dén 2020)
Khéi Phan Thanh, phan ria phia tay béc khdi bi cac d4 tram tich phun trao rhyolit chom phua, ranh gioi
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giita chding 12 mot doi truot chom nghich tao thanh mot doi phién héa day khoang 20-30m trong cac da
rhyolit (Hinh 2c¢) va lam d4 siéu mafic bi phong hoa, pha huy manh. Ngoai ra, d6i chom nghich trong da
siéu mafic tao ranh gidi gitra d4 siéu mafic hat nho (nghéo quang) nam dudi tap siéu mafic hat I6n (giau
quang) nam trén. Dai truot nay lam cho cac d4 siéu mafic bi phién hoa, udn nép (Hinh 2d). Cac dai dut gay
nghich, chom nghich chii yéu cam vé phia tay nam vai goc dbc bién doi tir 20-50°. Mic du khong quan sat



rd dugc ranh gidi phia (jéng va déng nam, tuy nhién trong ndi khi siéu mafic Phan Thanh chung t6i cling
quan sat dugc kha nhiéu cic déi truot nghich, chom nghich di kém cac doi phien hoa va doi mylonit
serpentinit. Phia tay nam khdi bi khong ché bai hé théng dut gay truot bang Cao Bang - Tién Yén.

Hinh 2. Mgt sé hinh anh
thuee dia thé hién quan hé
chom nghich giga da
siéu mafic/mafic.

(a) Déi phién héa trong
da basalt khu vuc TN
khoi Sudi Cun, (b) dot
mylonit  trwot  chom
trong ngi khai Sudi Cun,
(c) dd hé tang Séng Hién
bi pha huy bién dang
Mmanh ven ria ditt gay
chom nghjch khu viee DB
khoi Phan Thanh, (d)
cac hé thang chom truot
quan sdt diroc trong khoi
Phan Thanh

Vé tudi thanh tao cac da magma mafic, siéu mafic: Trong khu vuc, Hoa va nnk. (2008) da xéc dinh tudi
thanh tao cho cac d4 gabbro, gabbrodolerit trong khéi Sudi Cun trén co so phan tich U-Pb zircon bing
phuong phap SHRIMP cho ra két qua lan luot 13 273,9 + 3,1 tr.n., 263,7 £ 3,0 trn. va 260,0 + 3,5trn., ddi
véi Iherzolite chira plagiocla, két qua phan tich thu dugc tir mot hat zircon 14 262 2,7 tr.n. Halpin va nnk.
(2016) xac dinh tudi cac da Iherzolit khu vuc Sudi Cun cho két qua tudi 274 + 18 tr.n. Cac tudi nay cd hon
rat nhiéu so voi cac thanh tao granitoid trong khu vyc (khoang 245 - 255 trn., Halpin vannk., 2016 va céc
tai liéu tham khao lién quan). Céac két qua nay tuong dong véi tudi 263 tr.n. trén co sé phan tich Rb-Sr
(Thanh va nnk., 2014), tré hon tubi 334 + 31 trn. trén co s& Rb-Sr xac dinh trén basalt cau gdi khu vic Cao
Bang (Tran Thanh Hai va nnk., 2007).

2.2. Piic diém thach dia héa cdc dd siéu mafic khéi Phan Thanh va Sugi Ciin
2.2.1. Bdc diém thach hoc

Két qua phan tich thach hoc cho thay cac da chu yéu la lherzolit chira plagioclas, thanh phan khoang
vat gom olivin, pyroxen, plagioclas, phlogopit va khoang vat quang. Khoang vat bién d6i cha yéu la
serpentin, amphibol va chlorit. Trong d6 cac mau lay tir phan siéu mafic hat thd, giau quang c6 ham
lugng olivin cao hon so voi mau con lai. Phan 16n olivin da bi bién doi thanh serpentin doc theo céc khe
nirt va riém. Khoang vat phlogopit xuat hién doc theo cac déi bién doi serpentinit hoa Ia minh chang cho
thdy qua trinh serpentinit xay ra kha som lién quan dén qua trinh d6ng ngudi magma, déng thoi biotit hinh
thanh trong giai doan bién doi nhiét dich vé sau nay (Hinh 3). O phan riém va céc khe nitt cua khoang vat
pyroxen ciing c6 su phat trién kha da dang khoang vat bién déi the sinh amphibol. Chlorit bién d6i doc
riém cua ca khoéng vat pyroxen, amphibol va plagioclas 12 minh chiing cho thiy day 1a khoang vat thir sinh
phét trién sau cuing.

Hinh 3. 4nh thach hoc lat méng thach hoc
due6i Kinh hién vi ciia cac mau 16 khoan:
Anh (a) mau LK 63-2, anh (b) LK 66.1/2.
Oli: Olivin; Cpx: Pyroxen xién; Plg:
Plagiocla; Phg: Phlogopit; Ser:
Serpentin.

2.2.2. Ddc diém nguyén té chinh, nguyén to vét va PGE
Két qua phan tich 06 mau thanh phan nguyén t6 chinh bang phuong phap XRF va nguyén t6 vét bang
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phuong phap ICP MS tai Korea Basic Science Institue (KSBI); 4 mau phan tich thanh phan nguyén té nhém
Platin (PGE) tai trung tdm phan tich Activation Laboratories Ltd. (Canada) bang phwong phap ICP MS;
tham khao céc két qua phan tich co lién quan dén khéi Sudi Cun cua Svetlitskaya va nnk. (2014). Két qua
nhu sau: Ham lugng TiO; thap (<1%), cao MgO (24%-39.2%), ham lugng mét khi nung (LOI) khé cao 4-
5%-10% chiing té chung da bi tic dong boi cac qua trinh bién chat hau magma. Trén so d6 phan loai da,
cac mau phan tich chii yéu thugc truong basalt tholeiit (Hinh 4), twong ddng véi dac diém basalt khu virc
Cao Bang. Trén so dd tuong quan giita MgO véi CaO/Al203 cho théy cac da c6 ham lugng MgO cao hon
25% c6 chi s6 CaO/ Al,O3 gan nhu khong thay doi trong khi cac mau c6 MgO<25% 0 ty s6 CaO/ Al.0s
thay d6i kha nhiéu. Trén biéu do tuong quan gilta MgO véi Ni va Cr cho thiy ham luong Ni va Cr trong da
c6 xu huéng giam manh so véi MgO. Trén biéu 6 Ni véi Pd cho thay hai nguyén t6 nay c6 tuong quan
thuan trong tat ca cac mau, tuong tu ¢6 sy quan hé thuan gitra Ir véi Prva Pt trong tat ca cac mau, tuy nhién
mirc do giam ctiia Pd va Pt manh hon so véi Ir trong cac mau.

o— , . . Hinh 4. Biéu do phan logi trrong magma céc
Y a 1o, b da siéu mafic khu vuc Phan Thanh (ky hiéu vong
Ll basal ] tron rong) va Susi Cuin (Svetlitskaya va nnk.

(2014) cho thdy da thuéc kiéu tholeiit dén

triong chuyen tiép.

(a): Zr vs. Y (Barrett and MacLean, 1994), (b)
Zr/P,0s vs. TiO2 (Winchester va Floyd, 1976)

Tholeiitic basalt

Calc-alkaline

L L L L L I 1 0 n L
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12— - r Hinh 5. Biéu do twong quan giira MgO Vdi ty
' - so CaO/Al,03 (a) MgO véi Ni, Ni véi Pd(c) va
Ir véi Pd (d) thé hién cdc xu hiromg két tinh
cua c&c nhom khoang vdt tao dd va tao qudng
trong dé khu vuc Phan Thanh va Sugi Cun.
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Trén biéu do d6i sinh mau/Chondrit (Hinh 6a) cho thay cac nguyén t6 nhom dat hiém nhe (LREE) dugc
lam giau so véi nhém nguyen t6 dat hiém nang (HREE) véi ty s6 (La/Sm)N bién ddi tr 1,5 dén 4; nhém dat
hiém nang gan nhu ndm ngang (Gd/Yb)x=1 - 1,2), trong d6 mau Iherzolit hat nho giau plagioclase nam
cao hon cac mau khac, c6 ham lugng MgO thap hon, SiO2 cao hon thé hién tinh axit vuot troi. Trén so do
ddi sanh PGE vi sb liéu Manti nguyén thuy cho tha?iy c&c mau nghién ciu trén khu vuc c6 sy tuong dong,
ddc trung bang sy 1am giau manh nhém nguyén té PPGE (Rh, Pd va Pt) so véi nhém nguyén té Ni va nhém
IPGE (Os, Ir, Ru), dac biét nguyén té Os bi lam nghéo tuong d6i manh (Hinh 6b). Dy liéu phan tich cho
két qua: 0,03-0,3% Ni, 0,01-0,08% Cu, va 0,03-0,37ppm PGE. Ty s6 Cu/Pd tir 3.075 dén 11.150 (trung
binh 5.938), ty I& Pd/Ir va (Pt + Pd)/(Ir + Ru + Os) Ian luot I3 1.0-28.9 va 1.3-22.7.

F Rock/Chondites a ] K632 K572 —ILK49.2 b Hinh 6. Biéu dé déi sanh mau vdi

wp | —Wes2—is1  —Ws3 Chondrit (a) va nhém nguyén té

—ir54 —ir9s

100 - . . . A
't 3 Chalcophile vai manti nguyén

thuy (b) (Cac mdu ky hiéu ir:
Theo sé liéu cua Svetlitskaya va
nnk. (2015)). (Sé liéu chudn héa
theo McDonough and Sun, 1995).

La Ce [‘rNLI I‘mhm E_ll('d 'I'hDy IinL‘T T m\ b Lu Ni Os Ir Ru Rh Pt Pd Cu
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3. Két qua va thao luin
3.1. Két tinh phén dogn va qua trinh phan di dé-qugng Ni-Cu-PGE

Két qua phan tich cho thay cac da c6 ham luong MgO cao hon 25% chu yéu trai qua qua trinh két tinh
phan doan olivin+Cr-spinel+ortho-pyroxen trong khi hai mau khu vyc Sudi Cun c6 ham lugng MgO thip
hon 25% c6 thé d trai qua qua trinh két tinh phan doan clino-pyroxen. Tuong quan thuan giira MgO voi
Ni va Cr la dién hinh cho xu thé két tinh phan doan caa nhém khoéng vat olivin+Cr-spinel+pyroxene trong
da. Pidu d6, phu hop véi thanh phan thach hoc ciia da (olivin, opx hat 16n, kha ty hinh trong d4), Cr-spinel
kha tu hinh va d6i khi nam trong cac khoang vat olivin, d6 1a minh chtng cho thiy nhém khoang vat nay
két tinh som, ¢6 su phan di va da duoc lam giau. Sy phén di lang dong olivin vao giai doan sém cua quéa
trinh magma dong thoi véi qué trinh két tinh, phan di khoang vat tao quiang Ni, Cu, PGE trong 10 magma
vao giai doan sém. Két qua phan tich dic diém thanh phan olivin trong lherzolit hat thé trong khu vuc cho
thay olivin c6 ham luong fosterit (Fo) cao (83-86) va ty 16 MgO/FeOr khoang 1 - 1,25, dic trung dia héa
nay cho thay olivin két tinh giai doan sém ciia qua trinh magma (Fo khoang 85, va MgO/FeT trén 0,9423
(theo Roeder va Emslie, 1970). Twong quan thuén giita Ni véi Pd dién hinh cho qué trinh phén di olivin,
Cr-spinel trong da tac dong dén sy bién thién nhém PPGE. Trong qua trinh phan di két tinh magma nhém
PGE c6 thé di vao két hop cung véi cac khoang vét Cr-spinel va olivin va tach pha hodc chung két hop
cung véi cac khoang vat quing sunfur va tao quing. Xu huéng bién thién cua Ir véi Pd va Pt kha manh so
v6i Ir 1a dién hinh cho xu thé tich pha tao quing sunfur déng vai trd chu dao trong su bién d6i nhom PGE.
Cac “giot quang sunfur” trong khoang vat Cr-spinel (Svetlitskaya va nnk., 2014) va trong olivin la minh
chtng cho thay qué trinh két tinh phan di quing vao giai doan sém cua magma khu vuc nghién cau.

Hinh 7. Quan hé dong sinh giiza
cac khoang vdt quang va khoang vat
Olivin trén anh SEM
(Pyr: Pyrotin; PId: Penladit; Ser:
Sericit; Oli: Olivin)

3.2. Mike dé néng chdy nguén manti va s lién quan véi tiém néing Cu-Ni-PGE

Str dung biéu d6 twong quan gitra La/Sm vs. Gd/Yb cho thiy cac d4 siéu mafic trong nghién ciru 12 san
pham néng chay tir nguon spinel voi mue do néng chay khoang 7%-15%, két qua wdc tinh nay tuong dong
véi tinh toan su dung thanh phan basalt cao MgO (Mg#>62) trong khu vuc Cao Bang (Hmh 8a, b). Muc do
nong chay nguon manti thanh tao cac d4 magma khu vyc Hoa An kha tuong ddng, tir thap dén trung binh,
tuong dwong dén thap hon kiéu néng chay lién quan dén sbng ni gitra dai duong (khoang 3-10%). Véi
mtc d6 néng chay ngudn thap cua cac da mafic, siéu mafic trong khu vuc cho thiy chung twong tng véi
diéu kién hinh thanh kiéu magma sinh khoang Ni la chu yéu.

Hinh 8: Uéc tinh mize dé néng chay

1 ¢ T T 0 nguon manti si dung céc nguyén to
—— Ngudn spinel+ gamet Lo 1 dat hiem cdc da siéu mafic khu vuc
i o ] Phan Thanh va Suoi Cun.
. o B i i | (@) La/Sm véi Gd/Yb (Becker va Le
B o S Y Roex, 2006), (b) La/Yb véi Dy/Yb
1 i 2F g % 1 (Thirlwall et al., 1994). Cac s6 li¢u tir
Ll £l 20% | dd basalt Cao Bang (mau xam, theo
" 1 ‘ TN W Thanh va nnk., 2014; Halpin va nnk.,
0 1 2 3 “:m 5.6 7 8 5 i B 15 2015) cing dwoc dwa vdao doi sénh.

3.3. Mure dp bdo hoa S va kha nang tdp trung quang Cu-Ni-PGE

Trén co s& nghién ctu vé dic diém dia hoa, déng vi Sr, Nd, Thanh va nnk., (2018) cho thiy cac da
magma c6 su thay d6i MgO trong khi &7Sr/2Sr va 14Nd/*3Nd it c6 sy thay doi. Cac dic diém dia hoa nay
duogc xac dinh 1a magma xuét phét tir nguon manti bi hdn nhidm vat liéu néng chay trim tich déng vai tro
cha dao so véi qua trinh hdn nhiém vo trong qua trinh hinh thanh magma. Céc nghién ctru trusc diy cho
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thiy cac d4 magma hinh thanh do hdn nhiém tram tich va nguén manti c6 thé tao nén lugng S di vio magma
rét lon do chung ¢6 fO> cao (Jugo va nnk., 2005). Vi vay, néu magma di 1én gap c4c tap tram tich chira
graphit thi s& tao diéu kién khir va ling dong tap trung quang Cu-Ni-PGE (Tomkms va nnk., 2012). Bac
diém magma nay ciing dugc thé hién trén hinh 5e, f cho thay magma hoan toan c6 kha nang tach quang Ni-
Cu sunfur. Khu vyc nghién ctru c6 cac da cacbonat va cac da phién thach anh-sericit ¢6 lwong graphit cao
tao diéu kién cho qua trinh hinh thanh va tap trung quang doc ranh gidi gitra cac da nay véi da magma, dac
biét & cac khu vuc phan sau cua khéi xam nhap.

4. Két luan

- Céc hoat dong kién tao chom truot, hoat dong kién tao da lam dao Ion, bién vi cac thé magma so véi
dic diém nguyén thay cua ching;

- Cac d4 siéu mafic khu vuc thudc phan sau cua khbi magma, qué trinh phan di xay ra chu yéu lién quan
dén khoang vat giai doan sém nhu olivine, pyroxen;

- Céc da nghién ctru dugc xuat phat tir ngudn manti c6 mirc d6 néng chay thap dén trung binh, tuong
duong véi kiéu tao khoang Ni la chu yéu;

- Qué trinh hdn nhidm vat chat vo trong qua trinh hinh thanh magma dong vai tro quan trong tao diéu
kién bdo hoa S trong cac da.

Loi cam on i
Cac ket qua phan tich PGE trong nghién ctru nay dugc tai trg boi Quy phat trien khoa hoc va cong nghé
Quoc gia (NAFOSTED) trong dé tai ma so 105.99-2017.314.
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ABSTRACT

Petrogenesis and Cu-Ni metallogenesis of ultramafic rocks in Phan
Thanh area, Cao Bang province

Ngo Xuan Thanh** Vu Manh Hao'?, Tran Van Mien?
'Ha Noi University of Mining and Geology
2General Departmen of Geology and Minerals of Viet Nam

The mafic, ultramafic rocks occurred relatively abundant in the Song Hien tectonic zone, and they are
concerned to studies about their tectonic setting as well as Cu-Ni ore mineralization. Field structural studies
suggest that the ultramfic rocks have mainly faulting and or thrust fault boundaries with other rocks in the
region. The rocks, therefore, had been displaced, turned and changed their original formation. The rocks
show not well cumulate texture, Iherzolite is main rock of the ultramafic complex, no typial dunite has been
found so far, indicating that the rock member might not belong to the lower/base of the ultramafic units.
Estimation of mantle partial melting show that the rocks formed by a ca. 3 - 10% mantle melting, this low
melting mantle is corresponded to magma of Ni ore genesis. Contamination of sediment to the source had
played an important role in S-saturation of magmas, this could lead the Ni-Cu sulfide deposit as the result
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of segregation and concentration of droplets of liquid sulfide. Magma contamination with surrounding
graphite rich sediment will be good condition for Ni-Cu sulfide deposit.

Keywords: Cao Bang; mafic; Cu-Ni-PGE; Suoi Cun; Phan Thanh.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Dic diém cac da phun trao felsic Mesozoi khu vuc Tay Bac Viét Nam

Lé Thi Ngoc TG", Lé Tién Diing’, Nguyén Khac Giang®, Pham Thi Van Anh?, T6 Xuan Ban*
! Truong Dai hoc M6 - Dja chat

TOM TAT

Céc da phun trao felsic Mesozoi khu vuc Tay Béc Viét Nam phan b chii yéu ¢ khu viac Nam Chién (Son
La) va TG Lé ('Yén Bai) bao gom cac da phun trao axit 4 kiém va kiém: ryolit, ryolit porphyr, trachyryolit,
trachyt va tuf cua chung. Cac d4 phun trao thuc sy chu yéu c6 kién tric noi ban, nén hat nho; ban tinh gom
felspat kali, plagioclas, thach anh, biotit; nén gom cac khoang vat dang vi tinh, an tinh, thay tinh va quang.
Céc d4a nui lira felsic tudi Mesozoi 1a san pham cua cac hoat dong & phun trao, hay phun né; c¢6 quan hé
Xuyén cit va gy bién chét cac da trAm tich luc nguyén, carbonat vy quanh. Trong Kainozoi, cac da felsic
nay bi bién chat dong luc khong déu va bi bién ddi th sinh rit manh mé. Viéc nghién ctru thanh phan, méi
quan h¢ khong gian cua cac déa c6 thanh phan felsic v6i da vay quanh khong chi 1am sang to diéu kién thanh
tao, mdi quan hé véi cac hoat dong dia chat xay ra trong qua kha, ma con gop phan dinh huéng cong tac
tim kiém, tham do khoang san lién quan trong khu vuc Tay Béc Viét nam.

Tir khoa: D4 phun trao; felsic; Tay Béc Viét Nam.

1. Mé dau

Trén 14nh thd Viét Nam, cac d4 ndi lira c6 thanh phan felsic tudi Mesozoi phan bé rong réi trong céc khu
vuc Pong Bic, Tay Bic, Trung Bo. Ching c6 khéi lugng I6n, chiém dién tich tir vai chuc dén hang nghin
km2 trén cac to ban d6 dia chat ¢ ty 16 tir 1:200.000 dén 1: 50.000, va dugc mo ta trong cac phan vi dia
tang c6 tudi tir Trias, Jura dén Creta. Tai khu vuc Tay Bac Viét Nam, cac da nay cha yéu phan bé ¢ céc
khu vuc sau: (1) Khu vigc Nam Chién (Son La) gdm cac d4 nui lira felsic tudi Mesozoi muon; (2) khu vic
TG L& (Yén Béi) gdm cac d4 nii lira thanh phan felsic tui Mesozoi.

Thanh phan khoéng vat, dac diém khoang vat tao d4 magma, ciing nhu moi quan hé khong gian voi da
vay quanh c6 vai tro quan trong trong nghién ctru thach luan noéi chung, gop. phan lam sang to diéu kién
thanh tao, méi quan hé véi cac hoat dong dia chit da xay ra ¢ khu vuc Tay Bac Viét Nam; cling nhu dinh
huéng cho cong tac tim kiém, tham do khoang san. Cho téi hién tai, da c6 mot s6 nghién ciu vé da magma
khu vic Béc B Viét Nam, dic biét 1a cac d4 ving triing Ta Lé, tuy nhién dac diém thanh phan khoang vat
c4c ¢4 magma phun trao felsic tudi Mesozoi khu vuc Tay Bic Viét Nam con nhiéu van dé tn tai. Trong
cong trinh nay, dwa vao két qua khao sat thuc dia cac mit cat d4 magma tiéu biéu, két qua phan tich hon 50
mau d4 magma phun trao felsic tudi Mesozoi va tuf cua ching, nhém tac gia nghién cau 1am séng to dac
diém phan bé, thanh phan, dic diém khoéang vt cac da phun trao co thanh phan felsic, ¢a vun ni lira trong
khu vuyc.

2. Co 6 ly thuyét va cac phwong phap nghién ctu
2.1. Co sé Iy thuyét

Dua theo co s& vé thanh phan khoéng vat tao d4 chinh, da magma dwoc phan loai thanh: nhom d4 magma
siéu mafic; nhém da magma mafic; nhém d4 magma trung tinh; nhém da magma axit. Felsic 1a tén goi cho
cac da chira ty & 1on feldspat, c6 hoic khong c6 thach anh, ddng thoi thuat ngir felsic ciing ap dung véi cac
da giau feldpatoid nhu nephelin (Best va nnk, 2003).

P4 magma phun trao thuong c6 kién tric ndi ban, kién trac hat nho, 4n tinh hoac thity tinh. Chung thuong
chira cac manh da, ban tinh tinh thé. Ban tinh 1a nhiing khoang vit ¢ kich thuéc 16n hon so véi cac khoang
vat nén va cd thé quan sat dugc bang mét thuong.

Theo UGS (Le Maitre va nnk, 2002) vé danh phép va phan loai cac ¢4 magma co dé cap toi da vun ndi
lra 14 &4 c6 chtra vat liéu bat ngudn tir hoat dong ndi lira bao gom céc manh d4, tro bui, magma, thay tinh
va cac vt liéu khéc tir ndi kra. Theo nhém tac gia, cac thanh tao tram tich phun trao: tuf, tufit, tufogen duoc
cac nha dia chat Viét Nam st dung c6 thé duoc xép vao nhom cac da vun nii lira. Cac manh vun ndi lua

* Tac gid lién h¢
Email: lethingoctu@humg.edu.vn
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dugc chia thanh céc cip cin cir theo kich thudc nhu sau: bom nii lira (kich thuéc d> 64mm, hinh cau hozc
bau duc); khéi, tang (d>64mm, rat géc canh); lapilli -manh vun nti lira (c6 hinh dang bat ky, kich thudc tir
2mm dén 64mm); bui (d<2mm), bui c6 thé chia thanh céc cip bui thd (d:2mm-0,063mm) va bui min
(d<0,063mm).

2.2. Cac phwong phap nghién ciru

- Phuong phap thu thap tai liéu: thu thap céc tai liéu dia chat, tai liéu nghién ctu vé sy phan b cac d4
magma felsic cua cac nha dia chat truéc d6 nham khoanh dinh so bo nhiing dién tich phan b ddi tuong
nghién cuu.

- Phuong phap khao sat thuc dia: khao sét thuc dia nham xac lap cac mat cét tiéu biéu, dién phan bé cua
cac loai da, lay cac loai mau dé phan tich.

- Phuwong phap gia cong mau va phan tich thanh phan thach hoc: xac dinh thanh phan khoang vat, kién
trdc, cau tao, mac do bién doi thu sinh cua cac loai da. Cac mau thu thap dugc tir cong tac khao sat thyc
dia dugc gia cdng, phan tich bang kinh hién vi phan cuc Meiji-ML9300, tai Phong thi nghiém B¢ mén
Khoang Thach va Dia héa, truong Pai hoc M6 - Dia chét.

3. Céc da phun trao felsic Mesozoi mudn khu veec Nam Chién (Son La) va cac da nai lira felsic
Mesozoi khu vac Tu Lé (Yén Béi)

3.1. Té hgp cdc dd niii liva felsic khu vec N@m Chién (Son La) va khu vuc TG L¢ (Yén Bai)

Trong dién tich nghién ctu c6 mat cac t6 hop da nii lira felsic tudi Mesozoi véi nhimng dic diém chinh
nhu sau:

T6 hop xam nhap - phun trao axit - & kiém Ta Lé: To hop da nui lia o rift TG Lé bao gom cac da nii lira
felsic & kiém, duoc mé ta trong hé tang Ngoi Thia (Knt) va Van Chan (Js-Kyve) hay Ta Lé va dinh tudi 1a
Jura-Creta (Pao Dinh Thuc va nnk, 1995; Lé Thanh M&, 1996; L& Tién Diing va nnk, 2018). Cac da nti
lira felsic Nam Chién (Son La) va Tu Lé (Yén Béi) 1a mot bo phan caa khdi ndi lira TG Lé. Nhom tac gia
trong qua trinh khao st thuc dia c6 khao sat cac mit cat dija chat khu Nam Chién, Ta Lé va cac mat cat
Mudong Kim, Tram T4u dé 1am sang té méi quan hé giita cac da nai lira voi da vay quanh, thanh phan thach
hoc va méi lién quan véi quang hoa.

T hop ryolit Ta Lé, Tram T4u, Cao Pha - (Ri/Ktl) ¢ khéi lugng 16n nht, gdm ryolit, felsit, dacit va
ryolitodacit. Pay 1a tb hop dugc mé ta trong cac vin liéu ndi vé hé tang Ta Lé va hé tang Vin Chén.

Trachyt Ngoi Thia, Nam Kim, Subi Sap (Tr/Knt) c6 mat cit tiéu biéu nhat & khu viee Mudng Kim (Than
Uyeén), Ngoi Thia (Yén Bai), Subi Sap (Bic Yén, tinh Son La). Thanh phan gom trachyt, ryotrachyt.

Céc da hé tang Ngoi Thia (Knt) dwoc Nguyén Vinh va nnk, 1977 xéac 1ap, thanh phan chii yéu gdm cac
d4 magma phun trao axit: ryolit porphyr, ryolit. Cac da nay phan b chi yéu ¢ Yén Bai va Son La (cac to
ban d6 dia chat Yén Bai, Van Yén, Lao Cai, Dién Bién ti I& 1:200.000) nam khéng chinh hop trén hé tang
Vin Chén. Theo tai liéu thuc té khao sat ciia nhém tac gia, cac da phun trdo phuc hé Ngoi Thia duoc bat
gap tai cac mat cat khu vuc Nghia Lo - Khao Pha, dugc mé ta nhu sau:

Céc d4 phun trao phirc hé Ngoi Thia va TG Lé ¢ quan hé chuyén tiép va 1am bién ddi cac da tram tich
hé tang Tram T4u (ban db dia chat to Yén Bai ti 1& 1:200.000) tir Nghia Lo dén déo Khau Pha, doc theo
dudng QL32. Cac d4 phirc hé ndy gay tiép xdc néng véi cac da tram tich vay quanh, bién ddi ching thanh
d4 phién argilit, da phién dém vét. Céc thau kinh dé ryolit c¢6 chidu day 1-2m xuyén cét da phién sét va cat
bot két (Hinh 1).

(X:434711; Y:2402568).
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Tai mit cét phia tay dinh Cao Pha, trén QL32: trén doan mat cat kéo dai theo QL32 (35km), tai phia tay
dinh Cao Pha khoang 5km (toa d6 X:417.401; Y:2.406.226) bat gap thau kinh d4 sét két mau den day
khoang 15m bi bat ti trong d4 ryolit. Da ryolit va thé tii da sét két mau den dong thoi bi bién dang déo va
bién chét dong luc, tao nén cac doi milonit va siéu milonit cam déc dung.

Mat cit khu vuc Diép Quang (Tram Tau, Yén Bai): theo tai li¢u thyc dia thuc té ciia nhom khao sat khu
vuc Dlep Quang va tai liéu thu dugc tur 16 khoan khao sét (toa do X:446.887, Y:2.380. .934) cho thay cac da
ryolit ¢ xuyén cat cac d4 tram tich & d¢ sAu 25m, tao nén cac d4 bién chat trinh d¢ thap (d4 phién dom vét,
d4 cat két dang quartzit).

Hé tang Van Chan (Js-Kyvc): Theo cac van lidu nghlen ciru trude do (Nguyen Vinh va nnk, 1978; Bui
Phi My va Nguyén Van Hoanh, 2005), hé¢ tang Van Chan duoc xép vao tudi Jura mudn- Creata som dua
vao moi quan hé dia tang va tudi tuyét doi phan tich bang phuong phap K-Ar (Nguyén Vinh, 1972). H¢
tang gom céc d4 tram tich, da tuf vun ndi hra c6 thanh phan felsic, cu thé gém cac da: cat bot két tuf, tuf
ryolit mau xam tro; orthophyr thach anh xen thau kinh ryolit porphyr, tuf ryolit; orthophyr dang thau kinh,
cét két tuf hat Ion, san két tuf; ryolit porphyr, trachyryolit. H¢ tang Van Chan phan bd rong rdi & ving Vin
Chan, Mu Cang Chai, Tram T4u, Bic Yén.

D4 phun trao axit hé ting Pong Triu (T2 d7): Theo cac van lidu vé& dia chat dd nghién ctru, cac da hé
tang dong trau duogc xac dinh gdm: a) cudi két co so, cat két tuf, bot két tuf, ryolit, ryodacit, porphyr thach
anh; b) cat két, 16p kep bot két va da phién sét; c) cat két, 16p kep cudi két va bot két; d) bot két, cat két, 1op
kep da phién sét - silic den, it tuf. Cac da co ranh gidi dudi khong rd rang, chinh hop duéi hé tang Hoang
Mai. Trong khu vuc Ty Bic, hé tang Pong Trau phan bd khu vuc Son La (td Son La ti 18 1:200.000), dwoc
Jamoida va Mareichev xac lap nam 1965.

Hé ting Vién Nam (T1vn): cac da cua hé tang Vién Nam phan b & goc tay nam caa khu vuc Nam Chién
(Son La), ¢6 tudi Trias s6m, c6 mat trén to ban d6 to Yén Bai va to Dién Bién (ti 16 1:200.000). Cac da
thugc hé ting nay nam phu bat chinh hop 1én cac da tudi Pecmi thugng va nam chinh hop dudi cac da hé
tang Tan Lac. Thanh phan thach hoc gom cé: a) basalt, basalt porphy, plagiobasalt; b) basalt hanh nhan,
basalt porphyr; c) trachyt, trachyt porphyr, ryotrachyt, ryolit porphyr; d) tuf agglomerat, tuf felsit. Cac da
c6 thanh phan mafic thudc hé ting nay thudc td hop da phun trao basalt tholeit Vién Nam - Phong Thé.

3.2. Pic diém thach hoc cic da phun trao felsic va dd vun nGi lirza khu vec N@m Chién (Son La) va Ti
Lé (Yén Bai)

Céc da tuéng phun trao thuc su: ryolit, ryolit porphy, trachytoryolit, trachyt c6 ham lugng ban tinh
khoang 25%-30%, trong d6 thanh phan chiém phan Ion la felspat kali (12-15%), thach anh, it hon c6
plagioclas, biotit; nén felsit, vi tinh, an tinh.

- Ryolit, ryolit porphyr c6 mau xam tro, xam xanh hodc xam sang (ryolit porphyr); da c6 c4u tao khéi,
ciu tao phan phién ma; kién tric porphyr, nén an tinh, vi hat. Ban tinh chiém 15-25%, gom plagioclas,
felspat kali va thach anh. Nén cha yéu gdm vi tinh thach anh, plagioclas, felspat kali, biotit, it sulfur bi ép
dinh huéng yéu. Mot sé mau cho thay felpat kali va plagioclas bi sericit héa manh mé, bitotit, thay tinh bi
clorit héa (Hinh 2, 3, 8, 9, 12).

- Trachyryolit, trachyt mau xam tro, xdam gu. Ty & ban tinh chiém 20-25%, chu yéu la plagioclas
(trung tinh-axit), felspat kali trén nén c6 kién tric trachyt. Nén trachyt gdm chu yéu la céc vi tinh felspat
kali chiém wu thé, plagioclas, biotit, hornblend, it thach anh, sulphur chiém 1-2%. Sulphur dang hat tha
hinh véi kich thudc tir <0,1mm dén 0,5mm (Hinh 4, 5).

Céc da tudng phun nd: bao gém tuf ryolit, cat két tuf ryolit, san két tuf ryolit. Cac da nay thuong tao
thanh céc 16p, thau kinh mong; thanh phan manh vun chii yéu l1a manh khoang vat thach anh, felspat, manh
thiry tinh, manh da felsic, manh vat liéu tha sinh. Cac manh vun sic canh, kich thuéc khong déu. Xi mang
cha yéu tro bui ndi lira va cac manh vun ¢6 kich thuge nho hon.

- Tuf ryolit c6 mau xam tro, xam phét tim, c6 nhiéu manh khoang vat, manh da c6 kich thuéc ¢ cat
- san. Thanh phan ban tinh, manh vun chiém trung binh 20-25%, Manh vun gém cac manh da ryolit, manh
khoéng vat thach anh, felspat bi sét hda, bé mat nhdm ban (Hinh 6).

- San két tuf ryolit: ¢4 vun nGi lira tng véi d4 phun trao axit; manh vun chiém 50-55% twong déi sic
canh gdm céc felspat kali (20-25%), thach anh 18-20%, plagioclas (10-15%), cAc manh d felsic, thach anh.
Felspat kali, plagioclas bi bién di thi sinh rd rang. Thanh phan nén chu yéu 1a cac vi tinh thach anh, felspat,
giau thuy tinh bi oxy hod manh m&, nén bi sericit ho4, sét hoa, clorit hod manh (Hinh 7).
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Hinh 2. Mau TL05-Dd ryolit, cdu tao khoi, kién - Hinh 3. Mau TL13/1-Pd ryolit porphyr, cdu tao khdi,
trlic noi ban, kien tric nén hat nho. Nicol +. kién tric néi ban, kién trdc nén hat nho. Nicol +.

AR g 'V Ei
Hinh 4. I\/!a”~u TL23-Dd trachytoryo
tao khéi, kien trl]c_ni b

lit, cau
an. Nicon +.

Hinh 5. Mdu TL29-Dad trachyt, cdu tao khdi, kién
trac noi ban, kién tric nen trachyt. Nicol +.

L

Hinh 6. Mau TL33/1-Dd tuf ryolit, cdu tao khai, Hinh 7. Mdu TL34-Pd san két tuf ryolit, cau tao khai,
kien triic manh vun cé cat, neén an tinh. Nicol +. kien tric manh vun ¢4 san, nén an tinh. Nicol +.

S 2

‘ e Sl S . . v . .
Hi[lh 8. Mau TL41/2‘—Dd ryolit, cau tgo khoi,  Hinh 9. Mau TL41/14—Dd ryolit, kién trac nai
kién trac neoi ban, nén hat nhd, b; sericit héa ban, nén hat nhé. Nicol +.

manh. Nicol +.

3.3. Dic diém cac khoang Vit tao dd i o ]
Felspat kali: 1a khoang vat pho bien ca ¢ ban tinh va ¢ nén. Ban tinh la cac tinh thé dang tam Ién, kich
thudc tir 0,5mm dén 3mm, d6i khi >4-5mm (trong cac da ryolit porphyr kiém). Bé mat felspat kali thuong
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bi nhdm bén, bién ddi sét hoa, sericit héa manh m& (Hinh 2, 4, 5, 12, 11). Trong mot s6 miu da ryolit
porphyr quan sat dwoc loai felspat kali -microclin ban tinh dang tdm 16n, dang lang tru ¢6 kich thuéc tir
Imm dén 2,5mm, tit khong déu dang vét, ¢ song tinh mang ludi dién hinh, chira nhiéu cac khoang vat
kich thugc nhé caa nén (Hinh 15).

Plagioclas: Ban tinh thuong cé dang tdm, lang tru, khong mau, kich thuéc hat khong déu tir 0,3mm dén
2-3 mm, trong mot s6 mau quan sat duoc song tinh da hop (Hinh 2, 9, 10). Plagioclas trong nén dang vi
tinh kim que (0,02-0,05mm). Khoang vat mot phan bi bién doi, cac hién tugng sericit héa, clorit hoa, epidot
hoa, thudng phat trién theo ria hodc khe nut cit khai cua tinh thé.

Thach anh: ¢6 mat véi ty 1& 16n ca ¢ ban tinh va ¢ nén (trir da trachyt); c6 dang méo mé tha hinh, doi khi
ranh gi6i bi gam mon (Hinh 6, 7, 8, 9, 14), d6i khi c6 thé quan st hién twong téi két tinh & phan ria cua
tinh thé (Hinh 13). Thach anh thuong gap kich thudc l6n trong ban tinh céc da ryolit, ryolit porphyr, kich
thudc tir 0,5-3mm. O nén khoang vat cé dang vi hat, tha hinh, thudng moc ghép vai felspat kali trong kién
trac felsit, microfelsit.

Biotit: c6 mat & cac mau da phun trao thuc su ryolit, ryolit porphyr, trachyryolit ca & ban tinh va ¢ nén
Vi 6 luong it. Pa sdc twong dbi rd rang. Kich thudce tinh thé 0,2mm -0,3mm, khoang vat c6 hién tugng
bién ddi clorit héa (Hinh 2, 12).

Hinh 10. Mdu TL35/3. Ban tinh plagiolas song  Hinh 11. Mdu TL43. Ban tinh felspat kali b; sét
tinh lién phién, thach anh tha h|nh NICO| +. -~ hoa. Nicol +.

Hinh 12. Mdu TL23 .Ban :[Inh felspat kali bj sét Hinh 13. Mdu TL3 Ban tin thach anh c6 hién
hoa. Biotit b; clorit hoa. Nicol -. tuantal ket tmha r|a khoan vdt. Nicol +.

Hinh 14. Mdu TL40. Ban tinh thach anh méo Hinh 15. M4u TL35/3. Ban tinh microclin c6
m@, khoang vdt nén dinh huong. Nicol +. song tinh dang luéi dién hinh. Nicol +

C6 thé nhan thdy, cac d4 phun trao felsic, tuf cta ching va d4 nai lia felsic c6 tudi tir Trias toi Jura khu
vuc nghién ctu bi bién ddi twong d6i manh mé&. Cac khoéng vat ban tinh bi kaolinit hoa, clorit hoa, tai két
tinh ria khoang vat rd rang, khoang vat nén bi sericit hda, thach anh héa tao thanh céc vay sericit nho dinh
hudng va thach anh vi tinh, 4n tinh.
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3.4. Pic diém dia hoa

Theo cac két qua nghién ctru trudc day vé dic diém dia hoa cac da khu vuc nghién ctru (Pao Binh Thuc,
Huynh Trung va nnk, 1995; L& Thanh Mg, 1996) cic da phun trao felsic phitc hé TU L& khu vuc nghién
ctru 1a cac da ryolit thudc diy binh thuong, kiéu kiém kali-natri, @ nhdm trung binh, néu theo phan loai
ctia Bogatikov trong tac pham (Bogatikov O.A va nnk, 1981) thi ching thugc nhom dé trachyryodacit. Dac
diém chung cua cac da toan phuc hé rit nghéo calci, do sit hoi cao, kiéu kiém kali-natri.

4. Két luan

Cac két qua nghién ctru chinh caa cdng trinh nay cé thé duoc tdm gon lai nhu sau:

- Céc da nui lira felsic Mesozoi khu vyc Tay Béc Viét Nam chu yéu phan b6 ¢ khu vuc Nam Chién (Son
La) va Tu Lé (Yén Bai) bao gom céc da ryolit, ryolit porphyr, trachyt, trachytoryolit va tuf cua ching. Cac
da nay c6 quan hé xuyén cat, tiép xuc nodng voi cac da tram tich vay quanh.

- Cac ¢4 magma phun trao thyc sy chiém khéi lugng chii yéu cac da nui lira felsic Mesozoi, cac da vun
tuéng phun nd c¢é khdi lwong han ché va phan bé cuc bo.

- Céc d4 magma phun trao tudi tir Trias téi Jura khu vuc ndy bi bién d6i sericit hoa, clorit hda, va tai két
tinh kha manh mé.
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ABSTRACT
Petrological characteristics of Mesozoic felsic extrusive rocks in
Northwestern Vietnam

Le Thi Ngoc Tu®", Le Tien Dung?, Nguyen Khac Giang*, Pham Thi Van Anh?, To Xuan Ban?
'Hanoi University of Mining and Geology

Mesozoic felsic extrusive and felsic volcanic rocks in the Northwest of Vietnam are mainly located in
Nam Chien area (Son La province) and Tu Le area (Yen Bai province). These rocks include alkaline acid
extrusive rocks, sub-alkaline acid extrusive rocks such as rhyolite, rhyolite porphyry, trachyte, rhyotrachyte
and their tuffs. Extrusive rocks are porphyrictic texture, in which phenocrysts include potassium feldspar,
plagioclase, quartz, biotite. The groundmass is often composed of cryptocrystalline, aphanitic, glassy and
opague minerals. Mesozoic felsic volcanic rocks are products of sub-eruptive and/or explosive activities.
They intruded the surrounding terrigenous sedimentary rocks, modifying them at low-grade of
metamorphic condition. During the Cenozoic Era, the felsic rocks were suffered from dynamic
metamorphism and hydrothermal alteration effects. The study of these felsic rocks in details will play
important roles not only in understanding the forming conditions and their relationships with geological
events, but also in orienting the prospecting and exploration activities in the Northwest of Vietnam.

Keywords: Petrological characteristics; felsic extrusive rocks; Northest of Vietnam.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Pic diém thanh phan vat chat caa dat trong khu vie Pai Thinh - Mé
Linh - Ha Noi

Ping Thi Vinh:”", Nguyén Trung Thanh®, Nguyén Khic Giang®,
Tran Thi Hong Minh2, Pham Xun Quyén?
Trieong Pai hoc Mo - Pja chadt
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TOM TAT

Dit canh tac hay con goi la dét trong (trude day thuong gol 1a thd nhudng) la mot loai tal nguyén thién
nhién dong vai trd quan trong d6i voi sinh vat va con nguoi. O nhiém dit s& anh huong xau téi suc khoe
con ngudi va dong vat thong qua luong thuc, rau, qua, dugc lidu... Bang su két hop giira cac phuong phap
truyén thong va hién dai, c4c tac gia da lam sang t6 nhitng dic diém vé thanh phan vat chat (thanh phan vé
d6 hat, thanh phan khoéng vat va thanh phan héa hoc) cua cac loai dat trong khu vuc Dai Thinh - Mé Linh
- Ha Noi. Két qua khao sat cac phau dién dat va nghién ciru thanh phan khoang vat cia dat bang cac phuong
phép nhiét, ronghen cho thy dét tai khu vuc Pai Thinh chii yéu 1a d4t x4m c6 tang sét loang 16 duoc hinh
thanh trén cac tram tich Dé t hé taing Vinh Phuc, thudng phan thanh 2 hoic 3 tang khac nhau vé mau sic,
thanh phan do hat va thanh phan khoang vat. Trong d6 bé hat thd (cat-bot) chiém mét ty trong Ion trong
dat. Pat trong trong ving nghién ctu chu yéu thudc loai cat pha. Dt thudc loai it chua va trung tinh (pH
tir 4,88 dén 7,61), moi trudng oxy hoa yéu dén trung binh (Eh tir 183 dén 310 (mV), d6 dan dién khéng l6n
(Ec tir 58 - 317 (uS). Thanh phan khoang vat cua dat chu yéu gdm Thach anh (thudng chiém ty 1¢ 1on trong
dat), tiép theo 1 I1lit, Kaolitnit, Gothit, ngoai ra con c¢6 Mica (Muscovit), Felspat, Montmorilonit, Hematit. ..
Két qua phan tich hoa cho thy: dit trong viing nghién ciru c6 cac oxit SiO,, Al,O3 va Fe;Oz chiém vai tro
chu dao, trong d6 (ham hugng SiO, trung binh 71,66% - chiém khéi lugng chu yéu trong dat). Cac t6 phan
cha yéu khac nhu Al,03 va Fe,03 ¢6 ham lwong khong cao. Dt thugc loai nghéo Kali (K0 thap). Céc két
qua nghién ctru nay khong nhiing 1am co sé cho viéc danh gia chat luong méi trudng dét phuc vu trdng rau
an toan ma con goép phan vao viéc quy hoach, sir dung quy dit néng nghiép bén viing cho viing nghién ctru.

Tir khoa: Dat trong; thanh phan vat chét; do hat; khoang vat; héa hoc.

1. Pat véan dé

Nhu chung ta dugc biét, nhu ciu vé sir dung ndng san sach néi chung va rau an toan cua thanh phd Ha
Noi néi riéng la rat Ion. Chi dbi voi cac loai rau xanh, noi thanh Ha Noi hang ngay tiéu thu dén hang ngan
tan. Hién nay Ha Noi va cac viing phu can dang trong qua trinh hinh thanh va phat trién vanh dai rau an
toan phuc vu cho nhan dan tha d6. Nhiéu ving chuyén canh rau da duoc hinh thanh phuc vu cho cac nhu
cau trong nudc va xuat khau.

Tuy nhién, dé san xuat dugc cAc loai ndng san sach thi yéu té mang tinh quyét dinh 1a dat trong. Moi
truong dat noi cung cdp nudc va cac chat dinh dudng cho cdy dong mét vai tro cyc ky quan trong déi véi
viéc dam bao chét lugng cho ndng san trong d6 c6 rau xanh. Trong khi d6 sy tac dong cua qua trinh cong
nghiép hoa di 1am cho quy dat néng nghiép ngay cang bi thu hep, téc d6 cong nghiép hoa va co giéi hoa
tang nhanh trong khi quy hoach db thi chwa n dinh, cac khu cong nghiép xen k& véi khu dan cu va ving
san xuat ndng nghiép gay 6 nhiém moi trudng dat va chuyén héa vao cay trong, anh huong dén sirc
khoe cua con nguoi (Pham Xuén Quyén, 2014). Bén canh dé nhu cau vé san luong nong san dé cung cép
ra thi truong 1a mot trong nhimng nguyén nhan lam tang nguy co 6 nhiém moi truong dat do con nguoi lam
dung hoa chat ting truéng trong san xuat ndng nghiép. Do do, cac nguy co 6 nhiém méi truong dat c6 thé
gap nhu: 6 nhiém kim loai nang, 6 nhidm thudc bao vé thuc vat, thude ting truong trong dt 1a khé cao.

* Tac gid lién h¢
Email: dangthivinh@humg.edu.vn
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Trong céc thudc tinh caa dat, thanh phan d6 hat va thanh phan khoang vat (nhat 1a cac khoang vat sét)
trong dat dong vai trd quan trong trong viéc hinh thanh cac tinh chét co 1y ciing nhu tn goi cua dat, dac biét
Ia anh huong dén kha ning lwu gitr nuéc va cac chat vi lugng cé ich cho cay trong ciing nhu kha nang ton luu
céc t6 phan doc hai d6i vai méi truong (Nguyén Thi Hong, 2016), nén viéc nghién ciu thanh phan vat chat
ctia dét phuc vu cho viéc san xuat ndng nghiép néi chung va trong rau an toan noi riéng Ia rat can thiét.

Puoc sy tai trg ciia dé tai co s6 ma sb T20-30, nhom téc gia d tién hanh nghién ciru thanh phan vat
chat caa céc thanh tao dat khu vuc Dai Thinh - Mé Linh - Ha Noi véi cac budc: nghién ciu ngoai thuce dia:
khao sat thuc dia, quan sat dia hinh, dia mao, tham thuc vat trén dat, md ta phau dién dat, thu thap cac mau.
Céc mau duoc tién hanh phén tich trong phong dé lam sang té thanh phan do hat va thanh phan khoang vat
cling nhu cac dic diém dia hoa moi truong. Trong khudn kho bai bao nay, ching t6i sé trinh bay céc két qua
ban dau vé dic diém thanh phan do hat va thanh phan khoang vat cua dét trong trong khu vuc nghién ctu.

2. Co 6 ly thuyét va cac phwong phap nghién ctu
2.1. Phuwong phdp ké thira

Nhoém nghién ctru da tién hanh thu thap cac tai liéu luu trix v& van dé kinh té nhan van, diéu kién dia ly
tu nhién, cac tai liéu dia chat, moi truong co lién quan dén khu vuc DPai Thinh - Mé Linh - Ha Nbi.

2.2. Cdac phwong phdp nghién ciru ngoai thue dia

Nhém nghién ctu tién hanh khao sat thuc dia va thu thap cac loai mau dat tai xa Pai Thinh, huyén Mé
Linh, phuc vu cho cdng tac nghién ctu thanh phan vat chét trong ting dat mat (dét trong). Dt ¢ day phat
trién trén cac tram tich cua hé tang Vinh Phuc (Hinh 1.a), c6 thoi gian 16 ra trén mat tuong di lau dai. Cac
mau dat duoc lay tai nhitng phau dién dugc dao ngay trén cac rudng trong mau (trong rau, ca...). Thu thap
c4c sb lidu, diéu tra vé tinh hinh quan ly, sir dung va Iuu trir thudc bao vé thuc vat; tinh hinh xu ly chét thai
cua cac nha may, xi nghiép trude khi xa thai ra moi trudng tai khu vuc nghién cuu.

Két qua nghién ctru ngoai thuc dia da khao sat va ldy mau dat trén 5 tuyén voi tong sé 22 phau dién dét,
trong dién tich khoang 100ha (Hinh 1b).

8 Thach Da
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Hinh 1. So do vi tri khu vue nghién ciru (a) va vi tri cdc diém khao sét va ldy mau (b)

2.3. Phwong phdp nghién ciru trong phong

- Gia cdng méu dat: mau dat dugc hoa tch bang nudc cat, s dung ray 0,1mm dé loc 1y phan dudi réy,
dem say kho trudc khi giri di phan tich thanh phan khoang vat va thanh phan héa hoc. Phan trén ray dugc
luu lai dé xac dinh thanh phan khoéang vat bang kinh trong sa.

- Xac dinh chi s6 dia hoa pH, Eh, Ec clia méi truong: sir dung may do HANA Hi 98120 dé xéac dinh do
pH va may do SDL 100 dé xé4c dinh chi s6 Eh, Ec cia méi truong dt.

- Xac dinh thanh phan do hat va thanh phan khoang vat: cac mau dat duoc hoa tach bang nuéc cét va
dugc chia thanh 2 bé: bé hat tho va bé hat min. Thanh phan khoang vat cuaa bé hat thé (>0,1mm) duoc xac
dinh bang phuong phéap kinh hién vi soi ndi. Bé xac dinh thanh phan khoang vét caa bé hat min (kich thudc
hat <0,1mm), nhiing phuong phéap nghién ctru da dugc ap dung nhu: phan tich nhiét, phuong phap Ronghen.

- Phan tich thanh phan héa hoc cua miu dat bang phuong phap XRF (huynh quang r(mghen) ddi véi
CéC to phan chinh (oxyt) cua dét va bang phuong phap ICP-MS dé xac dinh ham luong cac kim loai nang
trong mau dat

- Xir ly s ligu, tong hop cac két qua phan tich, so sanh véi cac tiéu chuan moi truong Viét Nam (QCVN
03-MT:2015/BTNMT) dé danh gia mtrc d6 6 nhiém cua dét tai khu vic nghién cuu.
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3. Két qua va thao luan
3.1. Pgc diém cdu trac cac phdu dién dit va thanh phan dg hat cia thanh tae dit ¢ khu verc nghién cizu
3.1.1. Bgc diém cdu tric cac phau dién dat

Trong khu virc nghién ciu, chi yéu phan bd cac thanh tao dat xam c6 tang sét loang 16 phét trién trén cac
tram tich hé ting Vinh Phuc. Két qua khao sat cho thiy cac phau dién dat thuong c6 céu tric 2 hoic 3 16p
phén biét bang mau sic va thanh phan d6 hat khac nhau khé rd rét (Hinh 2), duoc md ta nhu sau:

- L6p dét trong, day tir 10 - 25cm; mau xam, xam nau, xam den. Thanh phan chi yéu cat pha bot 1an
vit chét hiru co (ré cay va man thuc vat).

- L6p dat 16t phia dudi mau xam vang, xam tring, xam nau, xam vang loang 16. Thanh phan cha yéu
la sét - bot va cat hat min. Mau sic cua 1op thay doi tiy thugc vao thanh phan sét (kaolinit hay illit) va
ham lugng oxit- hydrOX|tSat trong do.

- Lop sét Ioang 16 mau xam trang, nau vang hodc nau do, nhiéu chd c6 céc két von laterit mau nau do
mém b hoac ¢ cac két von laterit mau den xam, khé ran chic.

o

5'_ . {\‘ %
Hinh 2. Mt cdt mét §é phau di¢n dat khao sét tai xa Dgi Thinh: a- Phég dién dat khao sat tai rugng
trong rau cdi; b- Phau dién dat khao sat tai rugng trong ca.

3.1.2. Thanh phan dé hat cia thanh tao ddt

Viéc phan chia cac cép hat cua dat khu vuc nghién ctru dugc thuc hién dua trén co s¢ bang phan cép do
hat cua Cuc Dia chét Hoang Gia Anh va cong tic phéan loai nong hoda dat duoc tuan tha theo TCVN 9487
- 2012, hién dang dugc st dung rong rai trong linh vyc nong - 1am nghiép (Vién Thd Nhudng - Nong Hoa,
2015). Theo do, thanh phan do hat cuia dit duoc xac dinh bang phuong phép ray udt dé phén ra cac cap hat va
str dung do hat trong huyén phi bang may do lazer d6i v6i cac mau c6 hat min chiém wu thé, viéc phan tich do
hat dugc thyc hién tai Phong thi nghiém (PTN) ctia B mén Khoang Thach va Pia héa, Pai hoc Mo - Dia
chét va PTN Dai hoc Tai nguyén va Méi truong Ha Noi. Két qua phan tich thanh phﬁn d6 hat ctia 15 mau
dai dién trén 5 tuyén khao sat duoc thé hién & Bang 1.

Bdng 1. Bang thang ké thanh phan d@é hat ciia ddt khu viec nghién cizu.

Ham luong (%) Thanh phan dé hat (%)

cac cap hat San:; > 2(mm) | Céat: 2 - 0,063 (mm)| Bot: 0,063-0,0039 (mm) | Sét:<0,0039 (mm)
Max 4,0 87,0 25,0 35,3

Min 0,0 432 9,1 2,8

Trung binh 1,76 59,82 17,96 20,46

Tir két qua phan tich trén cho thiy dat trong viing nghién ciru thude nhom dat cat pha (& cat) véi thanh
phan cac cap hat nhu sau: ham lwong trung binh cua san (c& hat > 2 mm) 13 1,76%:; cap hat cat - ¢& hat 2-
0,063 (mm) c6 ham lwong trung binh 1a 59,82%; cAp hat bot - ¢& hat 0,063 - 0,0039 (mm) c¢6 ham luong
trung binh 17,96 %; cap hat sét (c& hat < 0,0039 mm) 1 20,46% (Bang 1). Nhin chung, thanh phan hat tho
(>0,0039mm) chiém téi gan 79,54%, vuot troi kha nhiéu so véi thanh phan hat min (20,46%).

Két qua nghién ctu chi tiét cia Pham Xuan Quyén (2014) va Nguyén Thi Hong (2016) tai mot sb
phau dién dat dién hinh trong khu vuc cho thay tai cac phau dién nay, thanh phan d6 hat c6 xu huéng giam
kich thudc rd rét theo chiéu sdu: phan gan bé mat (thuong la dat cat pha mau xam, xam nau) c6 do hat thd
hon kha rd so véi phan phia dudi (dat sét bot mau xam trang, loang 16) (xem Hinh 2). S¢ di thanh phan d6
hat phan b nhu trén 14 do dat trdng trong viing nghién ctru da trai qua mot qua trinh canh tac 1au dai nén
phan phia trén b rira liia khd manh dan dén nghéo cac to phan hat min va chat hitu co.

3.2. Pdc diém céc chi sé pH, Eh, Ec ciia méi trwong dit khu vere nghién ciru ,
,Céc chi so dia héa pH, Eh, Ec cua méi truong cé vaj tro quan trong d6i voi sy hoa tan ciaa mot s6 hop
chat héa hoc, su di chuyén, lang dong cua cac nguyén to trong dat.
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Bang 2. Két qua do dac cac chi sé dia héa méi triwong cua cac mdu dat tai khu viee Pai Thinh - Mé Linh

TT So hiéu Két qua do T So hiéu Két qua do
mau Eh (mV) pH Ec (uS) mau Eh (mV) pH Ec (uS)

1 | bT1/1 245 6.67 142.1 12 | BT12/2 250 6.01 125.1
2 | bT12 253 6.29 78.1 13 | BT14/1 253 6.69 156.3
3 | bT2/1 310 4.88 197 14 | BT14/2 216 6.94 105.3
4 | BT22 205 6.36 58.7 15 | BT152 191 7.61 88.1
5 | PT3/2 221 6.88 105.7 16 | BT16/1 261 6.91 129.8
6 | bT72 225 7.07 81.7 17 | BT16/2 202 7.44 95.9

7 | BbT8/1 224 6.24 90.7 18 | BT18/1 211 5.29 139.3
8 | BT8R 266 6.61 92.7 19 | DT18/2 196 6.81 114.1
9 | BT92 213 7.11 80.7 20 | BT19/2 183 7.01 67.1

10 | BT10/2 191 7.09 1185 21 | BT20/1 301 5.97 317

11 | bT11/2 197 6.73 116.9 22 | BT20/2 220 6.71 105.3

Két qua do cac chi s6 dia héa ciia méi truong dat khu vie Pai Thinh (bang may do HANA Hi 98120 va
may do SDL100) (Bang 2) cho thay céc chi s6 mdi truong dat khu vuc nghién ciu co do pH dao dong tir
4,88 dén 7,61; Eh tir 183 dén 310 (mV); Ec tir 58,7 - 317 (uS). Ching to méi trudng dat & viing nghién ciu
la méi truong trung tinh dén axit nhe (it chua), dac tinh moi truong dat 12 oxy hoa (En>0). Do hoa tan (46
dan dién) cua cac t6 phan trong dung dich cua dat khdng cao.

Nhu vay c6 thé thiy rang méi truong axit yéu dén trung tinh cua dat trong trong khu vuc nghién ciu
trong mot chirng muc nao do6 tao diéu kién cho mot s6 ion kim loai nang héa tri 2 (Ni*2, Zn*2, Co*2, Cd*,
Mn*2) van c6 kha nang di chuyén dang ké. Didu do6 tao nén nguy co phat tan mét s6 ion kim loai nang nay
gay 6 nhiém cho méi truong dat.

V6i céc thdng sb moi trudng nay, dat trong khu vuc nghién ciu kha thuan tién cho viéc phat trién cua
cy trong ciing nhu cac vi sinh vat ¢6 ich (hiéu khi) trong dat.

3.3. Pdc diém thanh phan khoang vt ciia thanh tae dét tréng ¢ khu veec nghién ciu

Thanh phan khoang vat ciia bé hat tho (kich thudc hat >0,1mm) bang kinh hién vi soi ndi tai phong thi
nghiém Khoéng Thach - Truong DPai hoc Mo - Pia chat. Két qua phan tich cho thay thanh phan khoéang vat
cha yéu 1a thach anh (chiém hon 80%) va cac hydroxyt/oxyt sit (gothit, hydrogothit), ngoai ra con co rutil,
hematit, amphibol, mica...

Thanh phan khoéang vt cua bé hat min (kich thugc hat <0,1mm), duoc xac dinh bang phwong phép:
phan tich nhiét vi sai, nhiéu xa Ronghen tai trung tdm phan tich thi nghiém cua Tong Cuc Pia chét va
Khoéng san, Trung tam Phan tich Thi nghiém Dia chét- Tong cuc Dia chat Khoang san Viét Nam. Két qua
phan tich duoc thé hién & Bang 3, Bang 4.

Bang 3: Két qud phan tich Nhiét vi sai cua cac mdu dat khu Pai Thinh-Mé Linh

TT | Ky hiéu mau | Thanh phan khoang vat va ham lugng (~%) (tinh cho cac KV nhay nhiét)
Goethit | Montmorilonit | Chlorit | Kaolinit | Illit K.vét khac

1 bTO01/2 5 <5 7 6 17 Dolomit

2 bT02/2 8 - 5 6 6 Calcit, Gibsit

3 bT04/3 5 - 5 6 6 -

4 PT06/2 3 - 5 7 6 -

5 bT07/2 6 <5 5 11 8 Calcit

6 PTO08/2 8 <5 5 13 15 -

7 bT10/2 6 <5 5 9 8 -

8 bT19/1 5 <5 7 4 19 2%Dolomit
Ghi cha: Sé phan tram con lgi la nhiing khoang vt tro nhiét hogic kém nhdy nhiét nhue: Thach anh, Felspat, ...

Bang 4: Két qud phdn tich Ronghen cua cc mdu dat khu Pai Thinh - M@ Linh

S Thanh phan khoang vat va khoang ham luong (~%)

77| Kyhidu Khoang vat
mau Mont| Illit | Kaolinit| Chlorit| Thachanh Felspat Goethit i

1 DPTO01/2 4-6 | 16-18 5-7 6-8 48 - 50 5-7 4-6 |Am, Gip

2 |PT02/2 it 4-6 4-6 4-6 72-74 1-3 6-8 |Am, Lep

3 DT 04/3 <1 4-6 4-6 4-6 72-74 3-5 4-6 |-

4 DT 06/2 - 4-6 5-7 4-6 72-74 3-5 3-5 |Am

5 |[PT07/2 2-4 6-8 9-11 4-6 61 - 63 3-5 5-7 |Am, Lep

6 BT 08/2 3-5 ] 14-16 | 11-13 4-6 48 - 50 3-5 7-9 |-
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7 BT 10/2 it 6-8 7-9 4-6 70-72 it 5-7 |-
8 |PT 12/2 - it 5-7 - 85-87 it 4-6 |Am
9 BT 19/1 2-4 | 21-23 3-5 7-9 47 - 49 4-6 4-5 |Am, Gip, Do

Ghi ch: Mont: Montmorilonit; Am: Amphibol;Gip: Gibsit; Lep: Lepidocrocit; Do: Dolomit

Ngoai ra, cac khoang vat sét trong dét thugc khu vuc nghién ciru con dugc nghién ciu bang phuong
phap hién vi dién tir quét, tai phong Phan tich Cong nghé Cao, Pai hoc Mé - Bia chat (Hinh 3). Két qua phan
tich cho thay thanh phan khoang vat chi yéu trong mau dét khu vuc nghién ciu 13 Thach anh (47-87%),
tiép dén 1a llit (4-23%), Kaolinit (3-13%), ngoai ra con ¢ cac khoang vat khac nhu Monmorilonit (< 6%),
Chlorit (4-9%), Goethit (3-9%), Felspat (< 7%), Amphibol, Gibsit ...

Mau BT 01/2 B ‘ o \VAu DT 02/1
Hinh 3. Anh hién vi dién tw quét ciia cac mau dat ¢ Dai Thinh-Mé L|nh (11: Nit; Q: Thach anh; K: Kaolinit)

Thach anh la khoang vat twong ddi bén viing trong diéu kién ngoai sinh, hau nhu tro vé mat héa hoc.
Do Thach anh ¢6 céu tric mang tinh thé: cation Si**c6 sé phéi tri bang 4; mai nguyén tu silic c6 4 nguyén
tir 6xy bao quanh phén b theo dinh cua hinh tir dién. Cac hinh phéi tri dang tir dién cua Si** két ndi voi
nhau qua tit ca cac dinh theo d6i xing truc xuin 6c bac ba phai (31) hoic tréi (32) (néu 1a a-Thach anh)
hozc truc xoan ¢ bac 6 (6, hoic 64) (néu la p-Thach anh), thach anh thuéc kiéu ciu truc khung dién hinh,
Silic trong khoang vat nay it bi hoa tan va it c6 twong tac véi thanh phan khéc bén ngoai, dan dén Thach
anh c6 kha nang hap phu kém. Su c6 mat ham luong 16n cua thach anh trong dét s& 1am giam kha nang luu
giit cac chat dinh dudng trong dét. Tuy vay khd nang hap phu kém cuia Thach anh lai gép phan lam gitr dat
sach dong thoi lam giam nguy co gay 0 nhidm dat. Vi dbi véi dat c6 chira nhiéu Thach anh, khi c6 cac chat
gay 6 nhiém di vao dat, cac chat nay s& it dugc Thach anh hap phu va luu giix lai (vi tinh hap phu cua Thach
anh kém) nén dat it c6 nguy co bi 0 nhiém. Mt khac, dat c6 nhiéu Thach anh s& c6 do thoang khi va do
thoat nudc tuong dbi tét, nén thuan loi trong viéc rira troi cac thanh phan gay 6 nhidm, dé 1am sach dat,
nhung van dam bao giir duge do am can thiét trong dat, phd hop véi céc loai cy trong can ndi chung va
rau qua noi riéng.

Nguoc lai v6i Thach anh, dit & viing nghién ctru con chtra mot luong nhét dinh cac khoang vat cé kha
nang hip phu, luu trit céc t6 phan dinh dudng (K, P) ciing nhu cac t& phan doc hai nhu cac khodng vat sét
nhém Smectit (Montmorilonit), Gothit, Illit... Him lwgng Thach anh trong dét cao ciing lam giam kha nang
cung c4p céc chét dinh dudng cho dit (dan dén hién twong thoéi hoa dit thudong duoc goi 1a dat bac mau).

3.4. Thanh phan cac oxyt chinh ciia ddt ¢ khu varc nghién ciru

Dé 1am r6 thanh phan héa hoc cua cac t6 phan chinh trong dit cua khu vic nghién ciu, chiung toi da
tién hanh phan tich cac oxit gém: SiO,, TiO,, Al,O3, Fe,03, MnO, MgO, Ca0, Na,0, K,0, P,0s trong cac
mau dat bang phuong phap XRF (huynh quang tia X) tai Trung tm phan tich Thi nghiém Dia chat - Téng
cuc Dia chat va Khoéng san Viét Nam; Vién Pia chét, Vién Han Lam Khoa hoc va Cong nghé Viét Nam.

Két qua phan tich cho thiy dat trong viing nghién ciru c6 cac oxit ciia cac nguyén té Si, Al va Fe chiém
ham luong 16n (dong vai trd chii dao), dac biét 1a ham luong SiO, trung binh 71,66% - chiém khéi lugng
chua yéu trong dat. Silic c6 mat chu yéu trong khoang vat Thach anh va céc khoang vat Sét. Trong d6 Silic
trong cac khoang vat sét d& bi thay phan va hoa tan hon so véi trong Thach anh nén c6 thé cung cip cho
cac nhu ciu dinh dudng vé Si (vi lugng) cho cay trdng (vi du 1a thanh phan chinh trong vé trdu cua hat
thdc).

Ham lugng Al,O; trung binh 12,4%, thé hién vai trd 1a oxit thir hai trong thanh phan hoa cua dat, sau
oxit silic. Nhom trong dét & khu vurc nghién ciru tdn tai chu yéu trong cac khoang vat silicat nhu Sét, Felspat,
Amphibol... va con c6 mit trong Gibsit. Nhom khong déng vai tro ndi bat trong cdy trong. Do dat ving
nghién ctru nam ¢ dia hinh thoat nudc tot va moi truong trung tinh nén khong thay c6 hién tuong phén hda
(sulphat hda) cua phén nhém gay hai cho cay trong.

Ham lugng oxit Fe,Os trong dt & day tuong doi thap, trung binh chi khoang 4,95%; oxit nay c6 mic
d bién thién ham luong trong pham vi nho so véi SiOz va Al,O3 va it phu thude vao cac nhom dat. Sét co
mit trong dat & day chu yéu duéi dang trong cac khoang vat oxit va hydroxit (gothit va hematit).
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Ngoai cac oxit chinh néu trén con co cac oxit kém phd bién hon véi ham lwong trung binh nhé hon vai
1an so vai cac oxit chinh gom: K,0, MgO, TiO,, Ca0, Na;O, véi ham lan luot 1a: 2,81%; 0,68%; 0,98%;
0,25%; 0,24%. Trong d6 ham luong K20 trong dit ¢ sy phan di cuc b, cé thé do diéu kién hinh thanh
hozc do tac dong cua cac hoat ddng nhan sinh (hoat dong canh tac - bon phan Kali caa con ngudi). Két qua
nghién ciru ciia mot s6 tac gia Tran Thi Hong Minh 2020 va Vién Thé Nhudng - Nong Hoa, 2015 ciing cho
thiy ham luong K dé tiéu trong dat twong ddi thap hay noi cach khac dat & day thudc loai nghéo Kali.

Ngoai cac té phan chinh, cac nguyén té vét, dac biét 1a cac kim loai nang ciing da duoc nghién ciu.
Theo két qua nghién ciru ban dau cho thdy ¢6 mot sé mau dat & khu vuc nghién ciru ¢6 ham luong As kha
cao. Cac mau c6 ham lugng As cao déu 1a nhitng mau c6 ham luong khoang vt sét 16n hon nhu mau: BT
01/2, BT 08/2, DT19/1 (Hinh 1b). Khu vuc nghién ctru da co biéu hién 6 nhiém kim loai nang As nhung
chua nghiém trong (Tran Thi Hong Minh 2020; Pham Ngoc Thuy va nnk, 2008); Tran Thi Hong Minh,
Nguyén Khic Giang, 2018).

4. Két luan

Trong khu vic nghién ciru, cha yéu phan b cac thanh tao dat xam c6 tang sét loang 16 phat trién trén
cac tram tich hé tang Vinh (sét loang 16). Két qua khao sat cho thiy céc phau dién dit thuong c6 ciu tric
tir 2 dén 3 16p (tAng) phan biét bang mau sic va thanh phan do6 hat khac nhau kha rd rét.

Pit trong ving nghién ciru thudc nhom dét cat pha sét (& sét) véi thanh phan céc cap hat thd (c& hat >
0,0039 mm) chiém wu thé, véi moi trudng dat la moi truedng trung tinh dén it chua, ddc tinh méi truong dat
la oxy héa trung binh (Eh tir khoang 100 - 400mV)

Thanh phan khoéang vat cha yéu trong mau dat khu vuc nghién ctu 1a Thach anh, tiép dén 1a 1llit, Kaolinit.
Ngoai ra con c6 cac khoang vat khac nhu: Monmorillonit, Clorit, Gotit, Felspat ... Sy ¢6 mat ham luong I6n
cua Thach anh trong dat s& lam giam kha nang luu giir c4c chét dinh dudng trong dét lam sach dét dong thoi
lam giam nguy co gay 0 nhidm dt, dat c6 do thoang khi va do thoat nudc twong ddi tot nhung van dam bao
giir duoc do am can thiét trong dét, phu hop véi cac loai cay trong can néi chung va rau qua nai riéng.

Thanh phan hoa da luong cua dat ¢6 cac oxit cua cac nguyén té Si, Al va Fe chiém ham luong Ién (déng
vai trd chi dao), dac biét 1a ham luong SiO, trung binh 71,66% - chiém khéi lwong cha yéu trong dt.

Loi cam on

Céc két qua nghién cuu cua cong trinh nay da duoc thyc hién tir nhiém vu khoa hoc cua dé tai khoa hoc
cong nghé cép co s&, mé s6 T20-30. C4c tac gia xin chan thanh cam on nhimng dong gop cua dé tai da giup
dd dé thyc hién va hoan thanh bai bao nay.
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ABSTRACT

Material composition characteristics of cultivated soil in Dai Thinh
area - Me Linh district, Ha Noi

Dang Thi Vinh!, Nguyen Trung Thanh?, Nguyen Khac Giang® Tran Thi Hong Minh?, Pham Xuan Quyen®
! Hanoi University of Mining and Geology
2 Ha Noi University of Natural Resources and Environment
3 International Geodivision (Intergeo)

Cultivated (Planting) Soil is a natural resource that plays an important role for organisms and humans.
Soil pollution will badly affect the health of humans and animals through food, vegetables, fruits, and herbs,
etc. With a combination of traditional and modern methods, the authors have clarified the features on the
material composition (particle size, mineral composition and chemical composition) of the cultivated soil
in the Dai Thinh - Me Linh area. The results of surveying the soil profiles and studying the mineral
composition of the soil by thermal analysis (TDA) and XRD methods showed that the soil in Dai Thinh
area was formed on the Quaternary sediments of Vinh Phuc Formation. This land usually consists of 2 or
3 different layers (distinguised by color, grain composition and mineral composition). In which, coarse-
grained barch (sand-powder) make up a significant proportion in the soil. The cultivated soil in the study
area is mainly clayish sandy soil. The soil pH is less acidic and neutral (the pH value ranged 4,88 dén 7,61)
with weak to moderate oxidised environment (Eh from 183 to 310 mV), Ec value (electric Conductivity
not high (Ec from 58 - 317 uS). The mineral composition of the soil is mainly quartz (often occupying a
large proportion in the soil), followed by illite, kaolitnite, goethite, in addition, there are mica (muscovite),
feldspar, montmorilonite, hematite, amphibol. These research results not only serve as the basis for the
assessment of the quality of the soil environment for safe vegetable cultivation but also contribute to the
suitainable planning and use of agricultural land for the study area.

Keywords: Cultivated Soil; material composition; grain size; minerals; chemistry.
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