Vietnam Journal of Marine Science and Technology; Vol. 19, No. 3B; 2019: 55-70
DOI: https://doi.org/10.15625/1859-3097/19/3B/14515
https://lwww.vjs.ac.vn/index.php/jmst

Establishing calculation method for chemical composition of primitive
magma in the Cenozoic in South Central coast region and the adjacent
continental shelf of Vietnam

Le Duc Anh**", Nguyen Hoang*®, Phung Van Phach? , A. 1. Malinovskii’, Renat Shakirov®,
Kasatkin S. R.%, Golozubov V. V., Bui Van Nam', Mai Duc Dong*, Ngo Bich Huong’,
Pham Thu Hien*

'Institute of Marine Geology and Geophysics, VAST, Vietnam

“Graduate University of Science and Technology, VAST, Vietnam

*Institute of Geological Sciences, VAST, Vietnam

*Far East Geological Institute of Far East Branch of Russian Academy of Sciences, Vladivostok,
Russia

*I’ichev Pacific Oceanographical Institute, FEB RAS, Vladivostok, Russia

“E-mail: leducanh010282@gmail.com

Received: 25 July 2019; Accepted: 6 October 2019
©2019 Vietnam Academy of Science and Technology (VAST)

Abstract

The calculations which determine the chemical composition of the primitive magma are simple but they
show changes in the temperature and pressure states of the magma source. The method is based on the
addition of the chemical composition of the Olivine to the major element composition of the eruptive rocks
which follows the formula: C; = Ci; + 0.1 * C;10;. In accordance with the characteristics of the study area,
we have made new additions to the calculation method. The calculation results are highly accurate when
tested and compared with the chemical composition of the eruptive rocks. The chemical composition of the
primitive magma solution is used to calculate the temperature and pressure states in the magma source. The
results show that there is a difference in temperature and pressure in the source at different tectonic positions
in the study area. Accordingly, the South Central coast region and the adjacent continental shelf are divided
into two main types of eruptions. The first type of volcanic eruptions occurs at locations where major faults
intersect and they are located north of the study area. The second type of volcanic eruptions in the form of a
single volcano is located to the south of the study area and the southeastern continental shelf, and occurs in
intracontinental extension structure.
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Tom tat

Céc phép toan xac dinh thanh phan héa hoc cua dung thé magma nguyén thiy duoc thuc hién mot cach don
gian nhung ching cung cép co s& dé xem xét cac bién d6i vé trang thai nhiét do va ap suit tai thoi diém
chwa xay ra bién déi trong nguén magma. Co sé ciia phuong phap dya trén sy bd sung mét lugng thanh phan
héa hoc cua khoang vat olivin vao thanh phan nguyén tb chinh cia cac d phun trao theo cong thuc tinh: C;
= Ciz+ 0,1 * Ci.io. DE phi hop voéi dic diém ving nghién cau, tap thé tac gia da c6 nhiing bd sung mai vé
phuong phap tinh. Két qua tinh cho thdy mirc d6 phi hop cao khi ddi sénh vai két qua phan tich thanh phan
dia hoa cac da phun trao. Thanh phan héa hoc cua dung thé magma nguyén thuy duoc sir dung dé tinh trang
thai nhiét do va ap suat trong ngudn magma. Theo do, khu vuc ven bién Nam Trung B6 va thém luc dia chia
thanh hai kiéu phun trao chinh. Kiéu phun trao ndi lira thir nhat, hoat dong nai hira dién ra tai cac vi tri giao
nhau cua cac dat gdy Ion nam vé phia bic ving nghién ctu. Kiéu phun trao ndi lia the hai dién ra tai cac
khu vuyc tach gidn noi luc.

Tur khéa: Nam Trung Bo, magma nguyén thuy, phun trao ndi lira giai doan Cenozoi.

MO PAU

Thanh phan héa hoc cua dung thé nguyén
thiuy la thanh phan héa hoc cua dung thé
magma trusc khi dién ra cac qua trinh bién dol
(két tinh, phan di). Tai thoi diém nay, nguon
magma thuong dat trang thai can bang nhiét
dong hoc va tuong wng véi mot gid tri ham
lugng cac nguyén té nhat dinh. Viéc xac dinh
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gid tri ham lugng cac nguyén to trong dung thé
nguyen thuy 1a hét sirc quan trong, boi vi thong
qua cac gia tri nay ching ta co the tinh cac c’neu
kién nhiét do va ap suét tai thoi diém bat dau
dién ra bién doi trong. ngu0n magma. Trudc
day, cac nghién cuu Vé Cac qué trinh hoa ly
dién ra trong nguon magma chu yéu dya trén
thuc nghiém lam néng chay da peridotit trong
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diéu kién nhiét do va ap suat khac nhau. Két
qua thyc nghi¢m cho phép gia lap cac qua trinh
bién doi Xay ra trong nguon magma [1-3]. Cac
két qua nay gian tiép nhin nhan hau hét cac da
magma phun trao dugc hinh thanh tir dung thé
c6 nguon gbc siéu mafic it trai qua bién doi.
Tuy nhién, khi d6i sanh ham luong nguyén to
chinh cac da basalt Cenozoi khu ven bién va
ngodi khoi Nam Trung Bo véi két qua thuc
nghiém trén d4 peridotit lai cho thay c6 su
khong tuong dong. Két qua thuc nghiém néng
chay da peridotit theo [2, 3] cho thdy gié tri
tuyét d6i ham lwong MgO cao hon va SiO, thap
hon so voi da basalt ven bién va ngoai khoi
Nam Trung B6. CA&c truong quan ham lugng
cac oxit chinh TiO,, Al,O;, FeO,, Ca0O, Na,O,
K,O va P,0s chi gléng nhau vé& mat hinh thai
khi quan sat trén cac bleu dd tuong quan ham
luong gitta cac nguyén t6, tuy nhién ve gia tri
tuyét doi khong tring khép. Biéu nay cho thay
thanh phan hda hoc va/hodc ché d6 nhiét dong
ngu0n magma nguyén thay khu vgc ven bién
va ngoai khoi Nam Trung Bo khac biét so véi
thuc nghiém. Két qua tong hop cac nghién ciu
dd cong bd V& thach hoc, dia hoa cac d4a phun
trao basalt trén thé gisi cho thdy ching duoc
hinh thanh tir 4 kiéu ngudn magma chinh [4-
10]: 1) Nguon magma mang dung thé nong
chay tung phan da siéu mafic Xuat phét truc
tlep tir manti quyen mém; 2) Ngudn magma bi
bién d6i do qua trinh giau SiO, trong diéu kién
nhiét do, ap suit cao va do sau lén khi xay ra
qua trinh hoa tron mot phan I6p vo basalt co
(eclogit) vao dung thé siéu mafic (ngudn
magma pyroxenlt) 3) Ngudn magma chua
dung thé nong chdy hinh thanh trong moi
truong nhiét do thap va giau chat béc (dung thé
nong chay hinh thanh trong manti thach
quyén); va 4) Ngudn magma c6 chtra dung thé
néng chay xuit phat tir manti quyén mém giau
chat béc (CO,) va/hoic co su tham gia cua
hornblend. Do cdc mau da basalt thu dugc
ngoai thuc dia la san pham cudi clng cua ca
mot qué trinh bién doi phic tap tir nong chay
tung phan ban dau rdi tién hoa, vi Vay xac dinh
thanh phan héa hoc dung thé nguyén thuy hét
sac phuc tap. Trude day, dé xac dinh thanh
phan héa hoc dung thé magma nguyén thuy cac
nghién ciru thuong dua trén cac phép toan lam
tang gié tri nguyén té6 MgO trong thanh phan d4

magma basalt theo mot ty 1¢ nhat dinh cho dén
khi ham lugng MgO dat khoang gia tri 15% va
hé sb phan b6 cua olivin dat ngudng 0,3.
Khoang gia tri nay dugc cho la twong tng vai
ham lugng MgO nguyén thuy [11]. Ban chat
cua phuong phép trén la viéc dua tryc tiép cac
thanh phan nguyén té chinh cua da basalt vé
thanh phan héa hoc cua dung thé siéu mafic.
Do d6, dé xac dinh thanh phan héa hoc cua
dung thé magma nguyén thiy can co mot s6 bod
sung va sira d6i cho phl hop vai viing ven bién
va ngoai khoi Nam Trung B¢. Muc tiéu cua bai
b&o 1a cap nhat, b sung cac tham s dau vao
va xay dung phuong phap xac dinh thanh phan
dung thé magma nguyén thiy khu vuc ven bién
va ngoai khoi Nam Trung B9.

SO LUQC VE TIEN HOA PIA CHAT
VUNG NGHIEN CUU

Pong Nam A 1a mot khu vuc ¢6 cau tric rat
phtc tap, 1a h¢ qua cua qua trinh tuong tac cac
mang thach quyén trong nhiéu giai doan khac
nhau. Khoi dau qua trinh hinh thanh Dong Nam
A dugc danh dau boi sy phd vo ria luc dia
Wondwana bét dau xay ra vao Cambri-Ordovic
[12]. Su di chuyén cia cAc mang da giy dong
bién va hinh thanh cac dai duong méi (Paleo-
Tethys vao Devon, Mezo-Tethys vao Pecmi va
Ceno-Tethys vao Trias-Jura) [12, 13]. Bén cudi
Creta cac mang luc dia Viét-Trung, Indosinia,
Sinoburmalaya, Sumatra, Borneo di duoc gén
két v6i nhau, 1a tién dé cho su hinh thanh cau
tric Dong Nam A ngay nay [12-15]. Su di
Chuyen cia mang Tay Thai Binh Duong vao
giai doan Jura mudn - Creta sém lam cho khu
vic ven bién va ngoai khoi Nam Trung B9 giai
doan nay c6 kiéu ria luc dia tich cuc véi cac doi
Ciu triic dia lity [16-18]. Trong giai doan Creta
muon - Paleogen som ché do ria luc dia tich
Cuc phat sinh trong giai doan trudc da tién trién
den do kich phat gay ngung nghi dot ngot [15].
Tién hoa kién tao trong g1a1 doan Cenozoi cua
khu vyc Dong Nam A néi chung, khu vuc ven
bién va ngoai khoi Nam Trung Bo n6i riéng co
thé chia lam 3 giai doan chinh: 1) Giai doan
som Paleoxen - Eoxen (khoang 50-45 tr.n
trugc) bat dau boi sw pha v& thé can bing
Paleogen [19-21]. Qua trinh x0 hdc cua lyc dia
An Do vao Chau A giy dong bién Tethys va
lam vo Trai dat day 1én ¢ Tay Tang va dong
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thoi tao nén mot loat cac truot ngang doc theo
cac doi dut gay I16n nhu Altyn Tax, Ailaoshan-
song Hdng, song Hau, Three Pagoda... Su
trugt ngang trai cua cac dat gay phuorng tay bic
- dong nam (TB-DN) lam cho qua trinh di
chuyén vé phia DN cua dia khdi Indochina
tuong Umg bién d¢ dich Chuyen cua duat gay
séng Hong khoang 700 km va cua dat gay séng
Hau 1a 200 km [22]; 2) Giai doan Oligcen sém
- Miocen sém-gitra (khoang 32-15 tr.n) su thay

d6i ché do dia dong luc vao giai doan cudi cua
Cenozoi dan dén qua trinh ddi hudng Chuyen
dich dia khdi Indochina [19, 21] Su kién noi
bat vao thoi diém nay 1a quéa trinh tach gian
hinh thanh Bién Dong. 3) Giai doan Miocen
muon - hién dai (16-0 tr.n). V& co co ban hoat
cac hoat dong kicn tao chinh giai doan nay da
ngu:ng hoat dong va khong co sy thay db6i déng
ké ndo vé& vi tri cac mang thach quyén cho téi

ngay nay.
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Hinh 1. So dd ciu trdc kién tao, cac vi tri va thoi diém dién ra hoat dong nui lira
khu vuc ven bién va ngoai khoi Nam Trung Bo

Két qua tong hop tudi cac thanh tao phun
trao khu vuc Pong Nam A cho thay hoat dong
nui lra trong khu vuc chi dién ra vao giai doan
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Miocen sém-gitta dén hién dai (15 tr.n -
khoang 100 ndm trusc) (hinh 1) [23-33]. Nhu

vay trong suot giai doan tu Paleoxen téi
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Miocen sém gitra (50-15 tr.n) khu vuc Nam
Trung B6 va lan can khﬁng dién ra hoat dong
nui lra. Cac nghién ctu ve kien tao dia dong
luc cho rang su thay do6i dot ngot truong g
Suit vao g1a1 doan Miocen sém-gitra da lam tai
hoat dong cac dut gay hinh thanh trude d6. Tai
cac vi tri giao nhau cua cic déi dat gay truot
bang, thach quyen bi xé toac hinh thanh cac bé
tram tich kicu (kicu pull - apart) tao dieu ki¢n
d¢ dung the tr dudi sau phun trao Ién be mat
tréi dat [23, 26]. Cac nghién cuu ve hoat dong
nui lra dya trén ket qua phan tich tuoi, thanh
phan thach hoc va dia héa cic da basalt cho
thay trong khu vuc nghién ctru ¢ hai kiéu phun
trao chinh. Kiéu phun trdo giai doan sém mang
dic diém dung thé magma chay tran theo cac
khe nit véi thanh phan cha yéu 1a cac da basalt
tholeit. Kiéu phun trao giai doan muén thuong
biéu hién dudi dang cac ndi lra don tudéng
phun nd, thanh phan thuong la cac da basalt
olivin va basalt kiém. Mac du ranh gIOI tudi
gitra hai kiéu phun trao trong cac cong trinh
cong bo chua thong nhat, tuy nhién hau hét cac
da basalt tholeit 6 tuoi truéc 8 tri¢u nam con
cac da basalt olivin, basalt kiém co6 tudi nho
hon 6 tri¢u nam [34-38]. Hoat dong phun trao
nui Itra tré nhat xuat hién vao nam 1923 tai khu

vuc dao Tro phia nam dao Phu Quy thudc thém
luc dja Viét Nam.

PHUONG PHAP NGHIEN CUU VA CO
SO SO LIEU

Phuong phép tinh thanh phan hoa hoc dung
thé magma nguyén thay dua trén thanh phan
cac nguyén tb tao da chinh duoc thuc hi¢gn mot
cach don glan nhung ching cung clp co sO de
xem xét cac bién doi trong nguon magma. bé
xé4c dinh thanh phan hoa hoc dung thé magma
nguyén thay can trai qua bon giai doan va duoc
khéi quat héa trén hinh 2 bao gom:

Phan tich xdc dinh thanh phan héa hoc
nguyén to chinh cua da basalt, khoang vat
olivin va khoang vat pyroxen. Xac lap quy
luat bién d6i thanh phan nguyén t6 chinh trong
da basalt va trong khoang vat olivin va khoang
vat pyroxen.

Xay dung mé hinh tinh phu hop dua trén
cac quy luat thuc nghiém va céc dinh luat héa ly.

Chay mé hinh tinh, kiém chl’xng két qua va
hiéu chinh céac phep tinh trong mo hinh.

Xac lap cac quy luat bien doi trong nguon
magma dua trén lién két sb liéu tinh va két qua
phan tich.

Thanh phan héa hoc

Xay dwng phwong
thirc tinh

dung thé magma

nguyén thy Chay mé hinh
A
@ g © @ b‘({\“\(\
Xac Iap §5 %
quy luat E B W
<
! @

Thanh phan héa hoc Quy ludt bién doi

ham lwong thanh phan

thanh phan hoéa hoc
dung thé magma
nguyén thay

Panh gia lwa chon

hwong thiee tin
/TN

Céc quy luat Céc dinh luat

nguyén to chinh
da bazan, khoang vat
Olivin va Pyroxen

nguyén to chinh
da bazan NTB

thwe nghiém hoa ly

Hinh 2. M& phong cac budc tinh thanh phan héa hoc dung thé magma nguyén thuy

Co sé sb lidu su dung trong nghién cuu la
két qua phan tich thanh phan héa hoc nguyén tb
chinh, khoang vat olivin va khoang vat Pyroxen
ctia 50 mau da basalt thu thap tai cac khu vuc
Ctra Tung, Quang Ngai (bao gom déo Ly Son),
Tuy Hoa, Binh Thuan (bao gom dao Phu Quy

va dao Tro), Ba Ria- -Ving Tau (hinh 2). Thanh
phan hoéa hoc cac nguyén tb chinh dugc phan
tich bang phuong phap XRF trén miu duoc
thuy tinh hoa tai Trung tam Phan tich, Vi¢n Dia
chat, Vién Han 1am Khoa hoc va Céng nghé
Viét Nam va Vién Dia chit Vién Dong, Vién

59



Lé Durc Anh va nnk.

Han 1am Khoa hoc Lién bang Nga. Thanh phén
hoa hoc khoang vat olivin dugc phan tich bang
phuong phap EPMA tai Vién Dia chat Vién
Dong, Vign Han lam Khoa hoc Lién bang Nga.
Két qua phan tich mau duoc trinh bay trong
bang Phu luc 1, hinh 2.

XAY DUNG MO HINH i ]
Quy luat bién doi thanh phan nguyén to
chinh trong da basalt, khoang vat olivin va
khoang vat Pyroxen khu vuc ven bién va
ngoai khoi Nam Trung B

Trén biéu d6 phan Ioa1 da (TAS - SIO; -
Na,O + K,0) cho thdy c4c mau da chu yéu la
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Séng Cau

Da phun trao tai ddo Phu Quy

da mafic tap trung doc tuyén phén chia kiém va
tholeit (hinh 3a). Ham lugng cac nguyén to
chinh dugc sir dung dé tinh ham luong phan
trdm khodng vat tao da quy do6i (dua theo céc
phép tinh CIPW ap dung doi véi da phun trao)
dugc chiéu trén cac biéu d6 hé ba cau tua Ol -
Di - Hy, Di - Qz - Hy, Ne - Ol - Di (hinh 3b).
Trén bicu do hinh 3b cho thay cac khoang vat
tao d4 phan bo tap trung trong trueong Ol - Di -
Hy va truong Ne - Ol - Di. Nhu vay dung thé
magma lién quan chua yeu t6i cac qué trinh két
tinh va phan di cta cdc khoang vat olivin,
Diopsit, Hypersthen.

Qz

< >

Tholeit

Ol Hy

Da phun trao khu virc Quang Ngai
(Ly Son, Binh Chau)

Da phun trao khu vire Péng Nai,
Ba Ria - Viing Tau
Da phun trao khu vie dao Tro

Hinh 3. Biéu d6 TAS phan loai d4 phun trao (a) va biéu dd hé ba cau tir Ol - Di - Hy, Di - Qz - Hy,
Ne - Ol - Di ham luong phéan trim cac khoang vat ciia cac mau da sir dung trong nghién ciru (b)

Dic diém céc hop phan oxit chinh cua
basalt toan khu vuc nghién cau la sy phan b
rong cua SiO,, TiO,, Al,Os, FeO,, Ca0, Na,0,
KZO va P,0s. Chang hinh thanh hai nhom cao
va thap SiO,, TIOZ, Na20, K,0 va P205 Céc
da phun trao phén b trong truong kiém thuong
co dic diém cao TiO,, NaZO K,0 va P,0s.
Trong khi, cac da phan bé trong truong tholeit
c6 dac dlem thap TiO,, Na,O, K;0 va P,0s.
Chi s6 Magie (Mg# = Mg*"/(Mg**+Fe*")) khu
vyc nghién cau bién thién trong mot khoang
30-70. Két qua thuc nghiém néng chay da
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peridotit trong diéu kién nhiét d6 va ap suat
thay doi cua Hirose va Kushiro (1993) [2] cho
thdy sy bién ddi ham lugng cua hai nhom da
phun trao thudc truong kiém va _truong tholeit
thuong lién quan véi sy thay doi nhiét do, ap
suit va mic do nong chay ting phan. Ciing
trong nghién ctu nay, cac tac gia da chang
minh nhom da phun trao phan bd trong truong
alkali thuong c6 &p suat va nhiét do cao, muc
do nong chay ting phan thap hon so v6i nhém
d4 phan bd trong truong tholeit.
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~ Dic diém bién doi vé thanh phan nguyén
to chinh theo ket qua phan tich cho thay su
khong dong nhat vé nhiét do, ap suat va murc
d6 nong chay ting phan dién ra trong nguon
magma (hlnh 4). Tuong u:ng véi su bién doi
nay l1a qua trinh phan di va két tinh cua cac

(hinh 3b). Nhu vay, dé xac dinh thanh phan
héa hoc cua dung the magma nguyen thay
trong nghién cuu, g:an ap dung céac phép toan
can bang hoa ly ve nhi¢t dong hoc lién quan
té6i cac qua trinh phan di va két tinh cua
khoang vat olivin, diopsit va hypersten.

khoang vat olivin, diopsit va hypersten
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Hinh 4. Biéu d6 quan hé gitra chi sé Mg# va cac thanh phan oxit chinh
(Céc ky hiéu twong t hinh 3)

Lua chgn phuong thirc va xay dung mé hinh
tinh thanh phan héa hec cia dung thé
magma nguyén thiy

Thanh phan hda hoc cua dung thé magma
nguyén thuy da dugc xac dinh trong cac nghién
clru trude day [34, 39]. Nguyén ly chung cua
cac phep toan la sy don gian hoa toi da cac cau
tr tham gia vao qua trinh blen doi nhigt dong
hoc trong dung thé magma. Bé lam duoc viéc

nay, céc tac gia lya chon cac mau d4 phun trao
¢6 ham lugng MgO > 6% boi vi véi gia tri
MgO > 6% thuong it cd sy tham gia cua qua
trinh phén di Pyroxen [40, 41]. Sau khi lya
chon cac mau chi chiu anh hu:orng ctia qua trinh
phan di don nhét olivin, cic tac gia tién hanh
bd sung tung khoang 0,1% gla tri ham lugng
cua olivin vao dung thé theo cong thirc:
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Ci=Ciu+0,1*Ciyo 1

Trong do: Ci. Gia tri phan tram vé khdi lugng
oxit tai thoi diém i sau khi dwoc bu 0, 1% khoi
luong olivine; Ciy: Gia tri phan tram vé khoi
lugng cua oxit duoc thuc hi¢n trude do. Tai
thoi diém bat dau bu olivin, gia tri khoi luong
s& két qua phan tich cua da phun trao; Ciior:
Gia tri ham luwong cua oxit trong olivin can
bang voi dung thé tai thoi diém i-1.

Phép toan (1) s& duoc thuc hi¢n Ip lai
nhiéu lan cho dén khi gia tri gla tri MgO dat
15% (hinh 5). Tai thoi diém nay hop phan
fosterit (Fo) cua olivin s€ dat twong ung khoang

90 ([42, 43] va hé s6 phan bd Kdgewg dat Xap xi
0,3 + 0,03 [44]. Mtic do han ché cua phuong
phap la khdng xac dinh duoc chinh xac gia tri
ham luong cua cac nguyén to trong khoang vat
olivin dau vao. Bé cai thién cac han ché va
chinh xac hon khi thuc hi¢n cac phép toan bu
olivin, trong nghién ctru nay tap the tac gia da
tien hanh phén tich thanh phan héa hoc cua
khoang vat olivin va khoang vat Pyroxen su
dung lam tham s6 dau vao. Trong khi thuc hi¢n
mo hinh tinh, tap thé tac gia sir dung phan mém
Petrolog lam cong cu hd trg. Toan bo mé hinh
tinh trudc day va sau khi cap nhat duoc khai
quat trong hinh 6.

Két qua phan tich
thanh phan héa hoc

Ham lwgng nguyén té
chinh khoang vat Olivin

nguyén to chinh (Co)
L

CQOI
T

v
‘ Ci-1= Co+0.1*Coor (1)

o = 15%

Két qua tinh
thanh phan héa hoc
nguyen t6 chinh

Ham lwong nguyén té
chinh khoang vat Olivin

thoi diém i-1 (Ci-1) Coor
1 I T
Ci-1= Ci-1+0.1*Ci-1o1  (3)

Hinh 5. M hinh tinh dung thé nguyén thuay theo cach tinh trudc day [34, 39]

Két qua phan tich
thanh phan héa hoc

nguyn t& chinh (Co) nguyén té chinh trong

Két qua phan tich ham lurgng

Olivin (Cooy)

Két qua phan tich ham lwgng
nguyén té chinh trong khoang vat
Pyroxen (Cory)

khoang vat

T

+

— %%, X
H KdOI- fj‘;’ g0

R Xrao

MgO

Ci-1= Co +0.1*Coor (3)}-
v

o Figg; + Feg < M9 %ms

> 0.340. 03

t=»{ Ci-1= Co +0.1*(0.4*Co0s +0.6-Copy) (5)

Py
X, jFe0 X, 7Mgo

5 < 0272003 (5"
2 X 1FeO X, YMgo e

y+

+
v v
Két qua tinh Ham lwgng nguyén to I
thanh phan héa hoc chinh khoang vat Olivin
nguyén té chinh thoi diém i-1 (Ci1) theo
thoi diém i-1 (Ci-1) phan mém Petrolog
[ 5

Hinh 6. M6 hinh tinh dung thé nguyén thay sau khi cap nhat va b sung
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Trong do: Co: Két qua phan tich phan tram vé
khéi lugng cua oxit trong da phun trao; Cj.
Két qua tinh phan tram vé khdi luorng cua
dung thé magma tai thoi diém i; Ci..: Két qua
tinh tram ve kh‘o1 lugng cua dung thé magma
tai thoi diém lién truéc thoi diem i; Coor: Két
qua phéan tich phan traim vé khoi luong cua
olivin trong da phun trao; Copy: KEt qua phan
tich phan tram vé khéi lwong cua Pyroxen
trong dd phun trao MgOoma: Gia tri ham
lugng MgO cao nhit theo két qua phan tich
trong olivin da phun trao; KdOI: H¢ so phan
bé Fe**/Mg?* giita olivin va dung thé tinh theo
cong thuc cua Roeder va Emslle (1970) [4];
KdPyI Hé sé phan bé Fe?/Mg® glua olivin
va dung thé tinh theo mé hinh néng chay

pMelt [45]; X®'ro: Gid tri phan trim Mol cua
FeO trong khoang vat olivin tai thoi diém i;
Xireo: Gié tri phan traim Mol cua FeO trong
khoang vat Pyroxen tai thoi diém i; X%
Gia tri phan tram Mol cua FeO trong dung thé
tai thoi diém i; Xireo: Gia tri phan tram Mol
cua FeO trong dung thé tai thoi diem i;
Xi%'mgo: Gia tri phan traim Mol cua FeO trong
khoang vt olivin tai thoi diém i; X;PY mgo: Gia
tri phan tram Mol cua FeO trong khoéang vat
Pyroxen tai thoi diém i x;©! mgo: Gia tri phan
tram Mol cua FeO trong dung thé tai thoi diém
i X;P mgo: Gia tri phan traim Mol cta FeO
trong dung thé tai thoi diém i.

Két qua tinh va kiém chitng

18

SiOp (%wt)

TiO(%owt)
15 20 25 30 35

1.0

0.5

10 12 14

FeOt (%wt)
MgO (%wt)

-

NayO (%wt)

Puong xu thé phan dj Olivin

DPuong xu thé phan di Clinopyroxen

mg# mg#

Puong xu thé dién ra ddng thoi
qua trinh phan di Clinopyroxen

— Duong xu thé phan di Plagiocla

Hinh 7. Biéu d6 quan h¢ gitra chi s6 Mg# va cac oxit dung thé ndng chay nguyen thuy (ky hiéu
sam mau). Trén bleu do c6 sir dung két qua phan tich thanh phan teo khéi lugng cac oxit chinh cua
da phun trao dé dbi sanh. Puong xu thé phan di duoc tinh dya trén phan mém pMelt [45]
(Céc ky hiéu tuong tu hinh 3)
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Bang 1. Két qua tinh thanh phan phén trdm khéi luong cac oxit cua dung thé magma nguyén thiy
theo két qua phan tich thanh phan nguyén tb chinh d4 phun trao va diéu kién &p suat nhiét d can

bang cua dung thé magma ving nghién ctu. Cac gla tri T4, T, T3 tinh theo Albare’de (1992);
Putirka (5); Ghiorso et al., (2002) [45-47] va P tinh theo Ghiorso et al., (2002) [45]

Vi tri mau Khu vuc Quang Binh Khu vuc Quang Ngéi
KY hieu miu CTO01 GLO1 GLO02 GLO3 BCO1 BC02 BCO03 LS01 LS02
i (Wt%) (wt%) (wt%) (Wt%) (Wt%) (Wt%)  (Wt%)  (Wt%)  (wi%)
SiO, 49,96 49,87 49,12 49,86 49,96 49,81 50,29 48,26 47,97
TiO, 2,11 1,75 1,64 1,76 1,81 1,66 1,70 1,43 1,89
Al,O, 13,77 13,10 13,62 13,07 12,78 12,05 12,40 11,88 14,21
Fe,03 1,89 1,91 1,88 1,92 1,92 1,86 1,85 2,02 2,04
FeO 9,56 9,66 9,66 9,75 9,74 9,51 9,23 10,68 9,78
MnO 0,05 0,07 0,08 0,07 0,09 0,10 0,12 0,08 0,05
MgO 10,96 12,19 12,80 12,23 12,27 13,40 12,44 14,49 10,50
CaOo 7,17 6,94 6,52 6,83 6,48 7,55 7,73 6,84 8,69
Na,O 3,00 3,12 3,28 3,11 3,00 2,49 2,50 2,70 2,85
K,O 1,18 1,04 1,07 1,04 1,49 1,18 1,36 1,23 1,65
P,Og 0,31 0,29 0,25 0,30 0,41 0,28 0,29 0,24 0,33
Téng 99,96 99,94 99,92 99,94 99,94 99,89 99,91 99,87 99,96
T,(°C) 1329 1362 1383 1364 1370 1388 1362 1432 1328
T,(°C) 1326 1385 1400 1385 1395 1425 1410 1445 1319
T3 (°C) 1375 1362 1382 1363 1363 1393 1366 1431 1375
T: (°C) 1343 1370 1388 1371 1376 1402 1379 1436 1341
P;(Gpa) 2,46 2,00 2,11 2,00 2,07 230 219 244 246
Vi tri mau Quang Ngéi Tuy Hoa Déng Nai- Ba Ria Pha Quy
Kyhigumau  LS03  LsNoi SC02 SL02 SL03  PQO1  PQO2  PQO3  PQO4
’ (Wt%) (wt%) (wt%) (Wt%) (Wt%) (Wt%)  (Wt%)  (wt%)  (wit%)
SiO, 48,86 47,79 47,50 43,19 43,25 48,16 48,63 49,31 49,06
TiO, 1,64 1,76 2,54 2,76 2,91 1,99 1,96 1,58 1,72
Al,O4 13,44 12,74 14,88 12,52 13,05 12,51 11,50 12,40 11,15
Fe,04 2,02 2,11 1,94 2,56 2,47 1,98 2,01 1,93 2,03
FeO 9,87 10,27 9,79 10,75 10,89 10,00 10,63 10,15 10,96
MnO 0,05 0,08 0,08 0,10 0,10 0,10 0,10 0,10 0,07
MgO 11,50 12,25 11,28 10,80 11,23 12,93 13,86 13,51 14,58
Cao 8,09 7,06 6,07 9,67 8,81 6,94 5,88 6,86 6,19
Na,O 2,83 3,61 3,12 3,60 3,69 2,73 2,64 2,73 2,69
K,0 1,34 1,80 2,10 3,15 2,73 2,07 2,13 1,06 1,13
P,Og 0,29 0,44 0,67 0,85 0,83 0,48 0,45 0,25 0,28
Téng 99,95 99,91 99,98 99,95 99,95 99,88 99,78 99,87 99,87
T,(°C) 1344 1377 1353 1369 1381 1392 1413 1398 1435
T,(°C) 1375 1387 1352 1370 1378 1395 1426 1425 1440
T3 (°C) 1350 1415 1365 1395 1395 1435 1460 1399 1427
T: (°C) 1356 1393 1357 1378 1385 1408 1433 1407 1434
P; (Gpa) 1,93 2,61 1,85 2,54 2,54 2,69 2,78 2,30 2,41
Vi tri mau Pha Quy Cum dao Tro
Kyhicumay Q05 PQOS PQO7 PQO8 PQO9  PQI0 BKOl BK02  BKO3
’ (wt%) (wt%) (wt%) (Wt%) (wt%) (wt%)  (Wt%)  (wt%)  (wi%)
SiO, 47,17 49,09 47,44 49,41 48,82 50,79 46,04 50,29 47,28
TiO, 2,18 1,58 1,94 1,52 1,91 1,85 1,61 1,54 2,07
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Al,O4 10,60 11,84 11,91 11,90 12,80 12,20 10,65 11,53 12,38
Fe,04 2,18 1,97 2,03 1,94 2,24 1,81 2,28 1,94 2,19
FeO 12,12 10,39 11,12 10,27 11,89 8,74 11,83 9,88 11,24
MnO 0,08 0,10 0,10 0,09 0,11 0,12 0,10 0,10 0,05
MgO 15,33 14,03 14,59 14,01 11,13 12,25 15,17 13,36 12,83
CaO 5,66 6,78 6,04 6,73 6,65 7,61 7,93 7,43 7,49
Na,O 2,35 2,80 2,42 2,69 2,78 3,01 2,54 2,76 3,03
K,0 1,80 1,03 1,79 1,02 1,24 1,19 1,30 0,80 1,23
P,0s 0,38 0,25 0,44 0,27 0,33 0,35 0,37 0,28 0,15
Téng 99,85 99,86 99,82 99,86 99,89 99,91 99,83 99,91 99,95
T 1460 1415 1440 1412 1345 1359 1465 1389 1396
T, 1469 1435 1442 1435 1370 1400 1459 1415 1394
T 1465 1414 1460 1411 1340 1358 1465 1389 1415
Tf 1465 1421 1447 1419 1352 1372 1463 1398 1401
Pf 2,80 2,37 2,78 2,37 1,89 2,11 2,80 2,22 2,61
Vi tri mau Cum dao Tro

Ky hicu mau BKO04 BKO05 IDC1 IDC2 IDC3 IDC4 IDC5 IDC6

i (Wt%) (Wt%) (Wt%) (wt%) (Wt%) (Wt%)  (Wt%)  (wi%)
SiO, 51,05 49,17 46,91 47,17 47,30 47,63 46,62 45,50
TiO, 1,57 2,08 1,93 1,94 2,04 2,09 1,93 1,68
Al,O4 12,33 11,90 12,76 12,38 12,66 13,86 13,20 11,83
Fe,0O4 1,86 2,01 1,97 2,00 2,09 2,07 2,29 2,25
FeO 9,55 10,00 10,25 9,96 9,94 10,00 10,80 12,03
MnO 0,07 0,07 0,13 0,13 0,11 0,07 0,05 0,09
MgO 12,31 12,24 13,96 13,82 12,39 11,29 11,39 15,08
CaO 7,86 7,18 6,10 5,95 6,22 6,08 6,79 5,54
Na,O 2,20 2,87 2,74 3,42 3,82 3,84 3,99 3,26
K,O 0,89 1,71 2,43 2,41 2,63 2,61 2,54 2,06
P,0s 0,23 0,64 0,69 0,66 0,71 0,40 0,35 0,45
Téng 99,94 99,87 99,86 99,85 99,90 99,95 99,96 99,77
T,(°C) 1349 1368 1428 1422 1384 1352 1362 1467
T,(°C) 1390 1373 1432 1436 1405 1373 1383 1479
T;(°C) 1358 1420 1455 1455 1430 1405 1405 1470
T: (°C) 1366 1387 1438 1438 1406 1377 1383 1472
P: (Gpa) 2,04 2,63 2,76 2,76 2,67 2,57 2,57 2,81

Két qua tinh thanh phan dia héa dung thé
nong chay nguyén thiy duoc trinh bay trong
bang 1. Theo két qua tinh, ham 1uong MgO cua
dung thé nguyén thuy trong vung nghién cuu
dao dong tur 10,5% dén 15,33% twong tng chi
so Mg# dao dong tir 60 den 70. Puong xu thé
tién hoa trong dung thé ngudn magma (hinh 7)
dua theo phan mém nong chay pMelt da thé
hién tinh hop 1y khi lién ket so6 ligu phan tich va
s liéu tinh theo mé hinh.

THAO LUAN
Cac nghlen ctru v& dia chét, dia mao va dia
vat ly cho thiy hoat dong nii lira trong giai

doan Cenozoi muon_ dién ra trén hau khip
Pong Nam A bao gébm Lao, Campuchia Tay
Nguyen khu vac Nam Trung B9, thém lyc dia
va trung séu Blen Pong. Dua trén CaC tai liéu
d3 cong bd vé thach hoc, dia hoa, tudi cac da
phun trao va cau tric kién tao [23, 26, 27, 33,
37, 38, 48-50] tap thé tac gia da lién két cac vi
tri phun trao nGi ltra va phan viing céu tric khu
vuc ven bién va ngoai khoi Nam Trang BO.
Theo két qua lién két, ving nghlen ctru c6 thé
chia thanh hai khu vuc hoat dong nai laa chinh:
1) Khu vuc 1 nam vé phia bic ving nghlen ctiru
la cac dién 16 phan b6 da phun trao tai cac tinh
Quang Binh, Quang Ngdi va Tuy Hoa; 2) Khu
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vuc hai bao gom thém luc dia dong nam Viét
Nam thuéc khu vuc tinh Binh Thuén (dao Pha
Quy, cum déo Tro) va cac tinh Dong nai, tinh
Ba Ria-Ving Tau. Trong khu vyc tht nhat,
hoat dong phun trao ndi lira dién ra taj vi tri
giao nhau cua cac doi dut gay 16n bao gom dai
dut gdy séng Hong, Pak Krong - Hué, Tam Ky
Phuéc Son, déi dut gdy Vach Déc Pong Viét
Nam va d6i truot cat Tuy Hoa (hinh 1). Trong
Vung thr hai, hoat dong ndi Ita phan bé chu
yéu trong déi cau trac lién quan toi hoat dong
tach gidn noi luc dia phat trién doc theo ddi
magma Mesozoi muon Da Lat.

D¢ phan bi¢t hoat dong phun trao ndi lua
cua hai khu vuc, tap the tac gia phan tich trang
thai nhiét a6 va &p suit tai thoi diém dung thé
magma dat trang thai can bang va chua bi bién

a) T(°C)
1100 1300 1500
10 — 30
20} 60
5
Q0
3
2 15 AL °
30} -\ 90
o 120
(km)

d6i (T; va Py). Cac phép toan tinh trang thai
nhi¢t do Tr va ap suat Py dugc xéac dinh theo
thanh phan héa hoc cua dung th¢ magma
nguyén thay. Gia tri tri nhiét do6 can bang T;
dugc xac dinh theo ba phuong phéap tinh doc
Iap theo cac nghién ciu vé nhiét do trudce day
[45-47]. Méi cach tinh xé4c dinh dugc mot gia
tri nhi¢t do T; thanh phan, ket qud tinh duoc
trinh bay trong bang 1 cho thay khoang chénh
Iéch vé nhi¢t d6 thanh phan T; cua tang cach
tinh 1a khong dang ké. Gia tri nhiét do can bang
T¢s€ duoc tinh la gia trj trung binh cua ba gia
tri T; thanh phan. Ap suat can bang P; duoc xac
dinh theo phuong phép tinh ctia Ghiorso et al.,
(2002) [45]. Két qua tinh dugc trinh bay tren
bang 1.

b) T(°C)
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Hinh 8. Biéu d6 quan hé nhi¢t d6 va ap sut (Ty, Py) tai thoi d1em dung thé magma dat trang théi
can bang va chua bj bién doi: a) Trang thai nhiét do, ap Sut dung thé magma tai khu vuc 1;

b) Trang thai nhiét d6 va ap suit dung thé mag

ma tai khu vuc 2. Nén biéu dd theo nghién ctu

cua Ng. Hoang va Martin Flower (1998) [34] (Céc ky hiéu tuong tu hinh 3)

Biéu dd quan h¢ nhiét d6 va ap, sut (T, Py)
hinh 8 cho thay su khac biét vé trang thai
ngudn dung thé magma cua hai khu vuc. Trong
khu vuc mét nhiét do T; thap hon khu vuc hai
va khong cé su phan biét r6 rang gitra nguon
magma hinh thanh céac da phun trao alkali va da
phun trao tholeit. Tai khu vuc hai, trang thai
nhiét do va &p suét trong ngu0n magma c0 su
phan chia thanh hai xu thé rleng biét. Theo do,
nguon magma hinh thanh cic da phun trao
alkali c6 nhiét do T; va ap suét Ps cao hon so
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VGi ngudn magma hinh thanh céc da phun trao
tholeit. DY sau cua nguon magma hinh thanh
céc da phun trao alkali xap xi tar 90 km dén 80
km trong khi d9 sau nguon magma hinh thanh
cac da tholeit nong hon tir 75 km dén 60 km.
Cac Cong b trude day [32, 48, 49] da ching
minh c6 hai kiéu phun trao ndi lira trong giai
doan Cenozoi muon tai Tay Nguyén va them
luc dia Nam Trung Bo. Kiéu chay tran phu day
hé thong khe khe nit din ra vao giai doan sém
thuong hinh thanh cac da phun trao tholeit va
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kiéu phun trao nGi hra don dién ra trong giai
doan mudn thuong hinh thanh cac da phun trao
alkali. Trong khu vuc mét, nhiét do va &p suat
nong chay thap, khoéng c6 su phan biét giira
nguon magma hinh thanh cac da phun trao
tholeit va da phun trao alkali cho thay dung thé
magma da trai qua mot qua trinh bién doi lau
dai va phun trao chdy tran va pha day khe nut
theo co ché néng chay giam ap. Tuy nhién, tai
vung hai hoat dong phun trao magma dién ra
ch(l yeu trén vUng kicn tao tach gian noi lyc.
Biéu do quan hé gitta nhiét do, ap suat hinh 8b
cho thay hai g1a1 doan phun trao riéng biét va
hinh thanh cac duong twong quan am. Rat ¢6
thé nguon magma tai khu vuc hai mang dac
diém nong chay dang cot ¢ cac d6 sau khéac
nhau va phun trao theo tirng nhip cuc b trong
mot khoang thoi gian ngan.

KET LUAN

Céc phép toan xéac dinh thanh phan héa hoc
cia dung thé magma nguyén thiy dwoc thuc
hién mot cach don gian nhung chung cung cap
co s& dé xem xét cac bién ddi vé trang thai
nhiét do va ap suat tai thoi diém chua xay ra
bién di trong nguon magma. Dya trén phuong
phap tinh thanh phan héa hoc dung thé magma
nguyén thuy theo ly thuyét, tap thé tac gia da
phét trién phuong phap tinh méi phi hop voéi
khu vuc nghién ctu. Thay vi sa dung ham
luong olivin theo ly thuyét, phuong phap moi
da sir dung thanh phan hda hoc cua khoang vat
olivin va pyroxen trong mau da basalt 1am tham
s6 dau vao. Két qua tinh dugc dbi sanh véi sb
lieu cac dia héa mau da basalt thuc té va md
hinh néng chay pMelt cho thidy mic do phu
hop cao. Ham lwong MgO cua dung thé nguyén
thay trong vung nghién ciru dao déng tir 10,5%
dén 15,33% twong (ng chi s6 Mg# dao dong tur
60 dén 70.

Thanh phan cac oxit cua dung thé néng
chay nguyen thuy duoc sur dyng dé tinh nhigt
do va ap suit thanh tao cho thay c6 su khac biét
vé ngudén magma trong khu vuc nghlen cau.
Lién két tai lieu cdu tric kién tao va gia tri
nhiét o va ap suat ngu0n magma nguyen thay
cho thay khu vuc ven bién va ngoal khoi Nam
Trung Bo c6 thé chia thanh hai ving c6 hoat
déng phun trao nGi hra khac nhau. Tai vung
mot, hoat dong phun trao nui lra tap trung tai

vi tri giao nhau cua cac dit gay truot bang theo
kiéu chay tran phu trén cac hé théng khe nut
tuong ung. Trong vung phun trao kiéu mat,
nguon magma ¢6 nhiét do nong chay tirng phan
thap va khong phan biét rd rang giita magma
hinh thanh basalt kiém va basalt tholeit. Trai
lai, tai ving hai hoat dong nui ltra dién ra chu
yéu trén ving kién tao tach gian noi luc. Nhiét
do néng chay ting phan cuia nguon magma
Vung hai cao hon so vdi vung mot. Trong do,
ngu0n magma hinh thanh basalt kiém c6 nhlet
d6 va &p suit cao hon ngudén magma hinh thanh
basalt tholeit. Su khac biét v& nhiét do va ap
suit néng chay ting phan phan anh kiéu néng
chay dang cot trong ngudon magma twong ng
véi tiing nhip phun trao khi ta quan sat ngoai
thuc dia.

Loi cdm on: Bai bdo duoc thuc hién vei sy h6
tro tir D& tai thudc chuong trinh trong diém cap
Quoc gia: “Nghién ciru KH&CN phuc vu quan
ly blen hai dao va phét trién kinh té bién”. Ma
s6 Pé tai: KC09.07/16-20 va KC09.33/16-20.
Tap thé tac gia xin cam on “Chuong trinh ho
tro hoat dong Nghién ctru vién Cao cap” ma s6:
NCVCC24.05/19-19 va dé tai cap Vién Han
lam Khoa hoc va Cong ngh¢ Viét Nam ma sb
DPLTE00.06/19-20 da cung cap so liéu dé hoan
thanh bai bao.
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