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TOM TAT

Ld khoan U1473A - Chuong trinh Qudc té Kham pha DPai duong (IODP), hanh trinh 360
dugc khoan trén dinh nii ngam Atlantis dudi day An D6 Duong da thu hoi khdi luong 16n cac da
gabro c6 thanh phan chu yéu la gabro olivin, it hon la cac da gabro chira oxit, gabro oxit va cac dai
mach c6 thanh phan felsic. Gabro oxit thudng biéu hi¢n kién trac khong can bang hoa 1y gilra cac
khoang vat nhom oxit va cac khoang vat silicat, bao gdm pyroxen xién voi chi s6 Mg rat cao tir 70-
90 nhung giau cac nguyén t6 dat hiém. Két qua nghién ctru da chi ra rang ngoai qua trinh phan di
két tinh, it nhat mot qua trinh magma thuc thu khac 1am giau thanh phan oxit Fe-Ti di xay ra & giai
doan tién héa mudn.

Tir khéa: Nui ngam Atlantis, IODP- L khoan U1473A, gabro oxit, két tinh phan di, magma
giau Fe-Ti.

1. GIOI THIEU

Ranh gi6i mang phéan ky bao gdm cac séng nui giita dai duong 1a noi san sinh kh01 luong
magma 16n nhat hién nay. Dé md rong kién thire ciing nhu 1am co so cho cac nghién ctru vé manti,
trude hét chung ta can phai nghién ctru 16p vo gabro va céc qua trinh dia chét xay ra trong do.
Lissenberg va cong sy trong cac tac pham (Lissenberg et al.., 2008, 2013, 2016) nhin manh rang
cac phan ung, tuong tac gitra t6 hop cac khoang vat két tinh & giai doan sém trong da gabro va cac
dung thé silicat nong chay & giai doan mudn la mot qua trinh hét sirc quan trong trong nghién ctru
tién hoa magma bén dudi cac sdng nui giira dai dwong (MORB).

Chuong trinh Qudc té kham pha dai duong (IODP), trong hanh trinh 360 thudc pha 1 cua Dy
an SloMo (Viét tit cua “Ban chét cua 16p vo gabro va bé mat Moho tai cac trung tdm tach gian
cham™), 15 khoan U1473A da khoan dugc 789.7m trén dinh nti ngam Atlantis, song nui tdy nam An
Do Duong d3 mé ra nhitng co hoi tuyét voi dé nghién ctru 16p vo dudi gabro. Mau 16i khoan gdm
khdi lwong 16n cac d4 thude chudi gabro co thanh phan chu yéu 1 gabro olivin, it hon 1a cac da
gabro, gabro chira oxit va cac dai mach felsic (MacLeod et al., 2017). Tong khdi lugng cac d4 thanh
tao & giai doan mudn bao gdm gabro (chira) oxit va cac dai mach felsic chi chiém khoang dudi 20%
tong lugng mau 15i khoan, tuy nhién co ché thanh tao cic da nay lai c6 y nghia vo ciing to 16n trong
nghién ciru ban chat qua trinh tién hoa magma bén dudi cac séng niii giita dai duong.
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2. PHUONG PHAP
2.1. Phuong phap nghién ciru thanh phan khoang vat

De nghién ctru dic diém khoang vat cac da khu vic niii ngdm Atlantis, phuong phap duoc st
dung gém phan tich thach hoc 14t mong dudi kinh hién vi thdu quang va phan quang két hop véi do
v€ X-ray trén thiét bj M4-Tornado, Bruker tai Vién Khoa hoc Cong ngh¢ Dia chat Nhat Ban. Cac
phép do st dung dong dién 50 kV voi cuong do 600 pA; chum tia X c6 duong kinh 1a 25 pm, moi
diém anh duoc do veé co kich thudc 20 pm x 20 pm trong thoi gian 1 mili gidy. Sau do, sir dung
phan mém Imagel, cac birc anh riéng 1¢ cua ting nguyén t6 (chu yéu gom Si, Fe, Ca, Mg, Al, va Ti)
duoc chong ghép tao ra anh phan bd cac khoang vat trén toan b mau phuc vu tinh toan dinh lugng
thanh phén thach hoc.

2.2. Phuwong phap nghién ciru dia hoa khoang vat
2.2.1. Phwong phdp vi phén tich hién vi dau do (EPMA)

Thanh phﬁn oxit chinh, phu cta cic khoang vat quang dugc x4c dinh béng thiét bi vi phan tich
hién vi dau do (EPMA) JEOL JXA-8800 sir dung phan mém hiéu chinh ZAF tai Pai hoc Kanazawa,
Nhat Ban. Cac phan tich dugc thyuc hién trong diéu kién dién ap 20 kV, chum tia electron c6 cuong
d6 20 nA, duong kinh 3 um. Tai cac vi tri diém cao va phong nén cua tia X, cac nguyén té lén luot
dugc phén tich trong 20 gidy va 10 gidy, ngoai trir Ni (30 va 15 gidy). Cac mau chuan quéc té bao
gém mau tu nhién va tong hop c6 thanh phan da dugc cong bd.

2.2.2. Phwong phdp phén tich quang phé phét xa - khéi phé (LA-ICP-MS)

Thanh phan cac nguyén to vét bao gdm nhom dat hiém (REEs) cua cac khoang vat duoc xac
dinh bang phuong phap LA-ICP-MS (MicroLas GeolLas Q-plus 193 nm ArF excimer laser system
and Agilent 7500s) tai Pai hoc Kanazawa. Cac phan tich dugc thuc hién trong diéu kién 6 Hz, 8
Jlem? bang chim tia Laser co duong kinh dao dong tur 40-100 um, tuy thudc dac diém timg loai
khoang vat. Cac mau chuan quoc t& (NIST 612 hodc NIST 614) duoc phan tich dau tién va cudi
cung trong mdi mé (gdm < 7 diém phan tich). Thoi gian tich hop tin hiéu lan luot 1a 50 gidy cho
phong nén va 50 giay cho khoang ban Laser (twong tmg 250-300 lan ban pha mau). Cac mau chuan
NIST 610 hodc NIST 612 dugc phan tich cung trong moi mé de quan ly chat lugng phan tich. Qua
trinh tinh todn ham lugng cudi cung sir dung 2%Si lam nguyén té chuan.

3. KET QUA VA THAO LUAN
3.1. Thanh phan thach hoc - khoang vat cac da gabro oxit

Gabro oxit (hay oxit gabro) thuong chita > 5 % céc khodng vét oxide sit - titan (chu yéu 1a
ilmenit va Ti-magnetit, trong d6 Ti-manhetit c6 ham luong 16n hon), truong hop ham luong cac
khoang vat nhéom oxit dao dong tir 2-5%, cac d&4 duoc goi 1a gabro chura oxit. Thong thudong cac
khoang vat nhom oxit Fe-Ti xuat hién v4i ham lugng 16n trong cac d4 gabro da bi bién dang manh
hodc ¢6 lién quan mat thiét véi cac d6i trugt. Nhin chung, cac da gabro (chira) oxit co kién triic hat
trung dén tho, thanh phan gém chii yéu plagioclase va pyroxen xién. Truong hop olivin hodc
pyroxen thoi xuét hién trong d4 v&i lugng dang ké (> 5 %), tén da s& duoc thay dbi thanh oxit
(olivin) gabro (norit). Cac khoang vat phu gém apatit, sulfua st - dong - nikel va cac khoang vat
nhom amphibol mau niu dé.

So voi gabro (olivin) va cac dai mach felsic, ham luong khoang vat plagioclase trong da gabro
oxit 1a nghéo hon, thay doi tir 10-45 %. Ham luong khoang vat pyroxen xién trong cac mau dao
dong manh tir 5-70 %. Két qua phan tich dudi kinh hién vi cho thiy cac khoang vat silicat thuong
c6 dang hat tha hinh, ranh gidi véi cac hat khoang vt nhom oxit c6 dang duong cong phiic tap, thé
hién bang kién trac gim mon, thay thé. Plagioclase bi bién dang manh véi cac song tinh bi gap, giy
va tat dang lan séng; nhiéu hat pyroxen bi dap v&, xoay nghiéng va duoc gin két boi cac khoang vat
nhom oxit.
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Cac khoang vt c6 kich thudc 16n thudng bi thay thé boi tap hop cac hat nho, ddy c6 thé 1a
san phim cia su nén ¢p manh hodc két qua cua qua trinh tai két tinh. Céc hat c¢6 chiéu dai >20 mm
v6i ty 16 chiéu dai/chiéu rong dén 5:1 xuat hi¢n kha thuong xuyén trong da. CAu tao dinh huéng dén
phén dai cua cac da dugc thé hién qua sy sap xep cua cac hat khoang vat bi kéo dai kém theo su
xuét hién cta cac khoang vat nhém oxit. Pé 1am ndi bat cac dic diém cua cac qua trinh magma thuyc
thy, chung toi tap trung nghién ctru cic da it bi tic dong bodi cac qua trinh bién chit, nhiét dich.

3.2. Pic diém dia hda mot sé khoang vat chinh

Céc khodang vt oxit Fe-Ti trong cac d4 gabro oxit va trong cac dai mach felsic c6 thanh phan
kha dong nhat va tinh khiét. Nhin chung thanh phan hoa hoc ciia nhém oxit trong da gabro c6 mic
d6 bién ddi ham lugng 16n, bao phu toan bd dai bién ddi caa nhom khoang oxit trong cac dai mach
felsic. Trong khi d6, thanh phan héa hoc cua plagioclase vé& co ban phan anh qua trinh phan di tir
magma bazan me. Trong cic d4 gabro oxit, plagioclse co chi s6 anortit (An= Ca/ (Ca+Na+K)) nho
hon trong cac d4 gabro olivin, dao dong tir 30-45 %, va chong lan véi thanh phan cua plagioclase
trong cac dai mach felsic & An = 30-40 %.

Chi s6 Mg (Mg# = 100 x Mg/Mg+Fe*") cua pyroxen xién dao dong manh tir 90 trong mot sb
mau gabro (chtra) oxit dén khoang 65 trong gabro giau oxit. K&t qua phan tich EPMA cho théy sy
bién doi thanh phan héa hoc tir nhan ra ria ctia cac hat pyroxen 1a khong 16n, thong thudng tir 1-3
mol%. Thanh phan cac nguyén té hiém, vét ciia pyroxen duoc kiém tra k§ ludng, tat ca cac duong
cong chan nhén duoc chuan hoa c6 dang song song nhau, cuc dai gip khoang 300 lan gia trj cua
chondrit va tuong duwong voi gia tri ham luong cac nguyén t6 vét ciia khoang vat amphibol trong
cac dai mach felsic, va cao hon nhiéu gi4 tri ciia amphibol trong cac da (olivin) gabro va (olivin)
gabro(norit) (chtra) oxit.

3.3. Dung thé magma giau cac hop phan tao quing co thuc sw ton tai?

Tir két qua phan tich du6i kinh hién vi va thanh phan dia hoa cho thy cac khoang vt silicat
da twong tac manh mé& voi dung thé magma mudn. Cac khoang vat oxit Fe-Ti c6 thanh phan kha
déng nhét, dao déng tor MaggoUsps; dén Magg7Usps (Ti-manhetit) va tir Hemygllgy dén Hemalgr
(ilmenit). Pang va cac cong su cua 6ng (Panget al., 2008) da luén giai réng dé tao ra duoc thanh
phan nhu vdy thi phan ung gan duong pha ran cua cac oxit c6 phai két thic & 500-650°C. Tuy
nhién, cac két qua tinh toan cho thiy nhiét d6 cn bang cua cic khoang vat nhom oxit trong tdp mau
nghién ctru 1a cao hon hén nhiét do néu trén, dao dong tir 650-750 °C.

Hon thé nita, cac khoang vat amphibol giau Ti v biotit thuong xuét hién ¢ ranh gi6i giira cac
khoang vat plagioclase, pyroxen va cac khoang vat nhom oxit. Vi khong c6 loai phan tng nao giira
cac khoang vat silicat va oxit & trang thai ran c6 thé sinh ra khoang vat biotit, do d6 chiing t6i dé
xuat rang cé biotit, amphibol va nhom oxit, apatit két tinh tir dung thé magma tuong ddi giau nudc
(H20 = 4-6 wt%) va céc hop phan oxit Fe-Ti. Do d6, dung thé magma bao hoa oxit Fe-Ti c¢6 thé da
thyc sy ton tai, va & trang thai cdn bang héa 1y v6i dung thé magma giau thanh phan silic tao nén
cac dai mach felsic.

4. KET LUAN

(1) Cac da gabro oxit dugc thanh tao do su tuong tac gitta cdc don tich gabro ¢ giai doan sém
va dung thé giau cac hop phan Fe-Ti ¢ giai doan mudn. Dung thé nay c6 quan hé mat thiét véi dung
thé giau silic thanh tao cac dai mach felsic, kha ning cao 1a chung duoc phan tich do qué trinh
dung ly.

(2) Bé c6 cai nhin toan dién, ddy di vé sy tién héa cia magma sdng nui gitta dai duong, cac
nghién ctru chuyén sau vé bao thé va dong vi (vi du dong vi oxy, bo, liti, can phai duoc tién hanh
mdt cach c6 hé thong trong twong lai.
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Loi cam on

Nghién ctu st dung mau 16i khoan thudc Chuong trinh Kham pha Dai duong (IODP,
https://www.iodp. org/about-iodp). Cong trinh nay 1a mot phan luan 4n Tién si ciia Nguyén Khéc
Du da thuc hién tai truong Dai hoc Kanazawa, Nhat Ban trong thoi gian tir 2016-2019, véi kinh phi
dugc Bo Gido duc va Pao tao Viét Nam va Pai hoc Kanazawa dai tho. Tap thé tac gia xin chan
thanh cam on tit ca nhitng su hd tro cua cac td chic néu trén.
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ABSTRACT

The International Ocean Discovery Program (IODP) - Hole U1473A was drilled on the
summit of the Atlantis Bank, Southwest Indian Ridge during Expedition 360 recovered large
amounts of gabbroic rocks including mainly olivine gabbro, lesser volumes of oxide (bearing)
(olivine) gabbro (norite), and felsic rocks. Oxide gabbros often show disequilibrium textures
between Fe-Ti oxides and silicate minerals, containing clinopyroxenes with high Mg# (70-90), but
extremely rich in REEs. These observations clearly suggest that, in addition to fractional
crystallization, another differentiation mechanism which enrich Fe-Ti oxide components at the late
stage evolution of the parental MORB is required.

Key words: Atlantis Bank, Oxide gabro, fractional crystallization, Fe-Ti rich magmas.
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