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Khoang hoa sdt vung La E E, huyén Nam Giang, tinh Quang Nam dugc phat hién trong céng trinh
“Lap Ban d6 Bia chat va diéu tra Khodng san ty [é 1: 50.000 Nhém ta A HOi, Phudc Hao, tinh Quang
Nam' Theo két qua nghién cliu clia dé &n, khoang san st & vung La E £ gém 2 diém quang Con
76t va Pa Lan. Quédng sat vung lién quan chat ché vai cac thanh tao granitoid phiic hé Ban Giang-
Qué Son va cac thanh tao tram tich phun trao hé tang Pa Lan: spilit, apo basalt, andesit porphyrit,
ryodacit porphyr.

Khodng hoa sit ving La E E c6 cac ngudn géc nhiét dich va bién chét tiép xdc, bién chat tiép
xuc trao d6i. Quang ngudn goéc nhiét dich gém cac gan mach thach anh-magnetit xuyén trong
granodiorit. Quang sat bién chét tiép xuc véi tudng bién chat sting pyroxen gédp & ranh gidi tiép
xUc ngoai clia da granitoid va cac da phun trao hé tang Pa Lan tao déi chiia quang magnetit xam
tan Quang sat bién chat tiép xuc trao d6i gap & ranh gidi tiép xtc clia da granitoid va cac da phun
trao hé tang Pa Lan tao ddi chiia quang magnetit dang via, déi noi gdp quang ngudn gdéc trao dbi
thay thé phan bé trong skarn voi & ranh gidi tiép xdc ctia da granitoid va cac da tram tich chia voi.
Céng tac phan ving trién vong khoang san va du bao tai nguyén khoang san sét (diéu tra chi tiét)
& vung La £ £ cho thdy: cdp tai nguyén 334a la 9.655 triéu tdn, cap tai nguyén 334b |3 12.815
triéu tan; tdng tai nguyén cap 334a + 334b la 22.870 triéu tan. Khodng san sét clia ving co chat
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lugng tét, quy mo thudc md nhd dén mo trung binh. .
Tu khoa: Diém quang sét Con Z6t, Diém quang sat Pa Lan, Khoang san sdt vung La £ E

GIGI THIEU

Téng quan vé khoang san sat

Tinh hinh nghién ctu & nuéc ngoai: O Lién X6, cic
nha khoa hoc diing dau la POKALOV.V.T (1984) da
nghién ctiu cic d6i quang sit va dua ra thanh hé quing
sit magnetit — skarn cdng sinh vé&i cac phiic hé da
nui ltra pluton bazantoid va cdc san phdm phén dj cta
ching thudc hé uén nép Paleosoi. 6} My, cac nha khoa
hoc John M. Guilbert va Charles E Park, J. (1986)
da nghién ctiu dai da luc Abitibi va Matagami thudc
Canada, da xdc dinh mot loat trung tam nui lda lién
quan v6i méng granit va thiét lap moé hinh méi lién
quan cta thanh hé st v6i cdc ¢4 xam nhap bazo, siéu
bazo, granit va d4 nui ltia bazan c6.

Tinh hinh nghién ctiu & trong nudc: Mo sat Thach
Khé dugc phat hién tif 1962 va ndm 1978 két thuc
giai doan tham do chi tiét ctia Bdng Trung Ngan, Vi
Diic Ha va Bui Tho, Vién Pia Chit Va Khodng san.
Ném 1984, Pham Hoeé va Vit Van Linh da nghién ctiu
déc diém thanh phan vét chit va so b vé nguén géc
quang sit Na Rua - Cao Bang. Bai bdo d4 mo ta kha
chi tiét dic diém thanh phén thach hoc khoéng vat
céc thanh tao dia chét trong mit cit chia magnetit:

bazan porphyr, spilit, diabaz bi skarn hod, ryolit va
tuf bi sting hod; quing magnetit va cac da gabbro, gra-
nophyr. Ngoai ra bai bao con so bo ngudn gdc va qua
trinh thanh tao quing magnetit.

Tinh cép thiét trong nghién ctiu khodng san sét viing
La E £, Nam Giang, Quang Nam, cho dén nay viéc
nghién ctiu cic vin dé vé dic diém thanh phan vét
chét, chit lugng va trién vong ctia khodng sin st &
viing La E E lién quan qud trinh bién chit tiép xtc va
bién chit tiép xic trao d6i gitta cdc d4 xAm nhép gran-
itoid v6i cac da trAm tich phun trao thanh phin mafic-
trung tinh con chua dugc sdng to. Vi véy, nghién ctiu
chuing d€ cong bé bai bao nay 1a doi hoi thuc tién va
1y luan cdp béch trong hoat ddng khoa hoc cdng nghé
ctia nganh.

Trén co s¢ ngudn tailiéu hién ¢, trong d6 hau hét cac
tai liéu do tdc gia thuc hién cung véi cac dong nghiép
trong qua trinh thi cdng va viét bdo cdo ctia D€ 4n, da
dugc tdng hgp nham gidi quyét mét phin nao nhiing
doi hoi néu trén ctia khodng san sit ving La E E.

Pac diém dia chatvangLaEE
boi tugng nghién ctu ctia bai bdo 1a dic diém dia
chét, dic diém thach hoc-khodng vat, chitlugng va tai

Trich dan bai bao nay: Vinh BT, Phuang T H. Dac diém khoang héa sit vuing La E E, Huyén Nam Giang,
tinh Quang Nam va trién vong. Sci. Tech. Dev. J. - Sci. Earth Environ.; 5(S12):S1151-S1163.
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nguyén khodng sin sit ving La E E, huyén Nam Gi-
ang, tinh Quang Nam (Hinh 1). D4y 13 diém khodng
san phéin b6 & dia hinh kh4 hiém trd, phan cit manh,
giao thong kho khén thudc viing bién gidi gitia Viét
Nam va Lao. Mit khac, dic diém dia chit vdi cac da
bién chit 6 bi xdo tron bdi cdc d4 xam nhép Paleo-
zoi va tré hon déa lam phic tap héa ciu tric ctia ving.
Quing sit & day c6 thanh phan cha yéu la magnetit
c6 moi lién quan chat ché véi cac thanh tao granitoid
phtic hé Bén Gidng-Qué Son va céc thanh tao trdm
tich phun trao hé ting Pa Lan. Quing sét thudng phan
bd & ranh gidi tiép xtic hailoai da trén, tip trung & cac
déi dap vo kién tao, cdc dit gay sau, nhit la noi giao
nhau cta cdc dit giy va cdu tric hong nui la ¢6 (vom
ndi Ita).

Dic diém dia chét vung La E E: Trong binh d6 ciu
triuc khu vuc, viing nghién ctiu thuéc Béi Kon Tum
la khoi nho d4 két tinh Tién Cambri thu¢c mot phian
phu déi A Ludi - Dak Glei va vét di chi cua d6i khau
Neoproterozoi Tra Béng - Kham Dic!. Tham gia vio
cdu truc ving quang bao gom céc thanh tao dia chat
sau:

Céc thanh tao trAm tich thudc tap 2 cta hé ting A
Vuong (j-O1av;) 10 rai rac dudi dang ctia s6 bao gébm
cat-bot két, da phién sét, phién sét than, sét két chia
voi. Day 200 , 300m.

Céc thanh tao trdm tich nui lta clia hé ting Pa Lan
(O2pD): Chiém khoi lugng han ché & cac khu vuc tay
nam vung Pa Lan va Con Z4&t. Thanh phan gém: Cuéi
san két voi, cat san két voi; cat san két chiia cudi. Céc
thanh tao cuéi tdng két tuf ctia hé tdng phu truc tiép
1én cic da phién sét than cta hé tAing AVuong (j2-O;
avy).

Céc thanh tao nui Itra ctia hé tdng Pa Lan (O,pl) bao
gom: Tudng phun trao thuc thy, Tuéng 4 nui ltia va
Tuéng phun né2.

Tudng phun trao thuc thyu: Cac d4 phun trao thuc thu
chiém khéi lugng 16n ctia hé ting, chiing bao gém céc
da spilit, apo basalt, andesit porphyrit, ryodacit por-
phyr?.

ba spilit: ¢6 hat min, ndi ban, mau xdm xanh, xdm
den; cdu tao dong chay, hanh nhan, cting chic, sic
canh; kién tric con bao ton kién tric ban trang (ban
bién trang). Thanh phén khodng vét: ban tinh thay
déi ti 0-15% (plagiocla, pyroxen, amphibol, chlorit,
epidot), nén 85-100% (plagiocla, chlorit, carbonat,
amphibol, epidot, ...quing)>.

D4 basalt bién déi (apo basalt): thudng cé hat min,
mau xam; cdu tao khdi, dong chdy va hanh nhén; kién
tric ban trang (ban tinh: 0 - 20%) trén nén pilotaxit
(nén: 80 - 100%)2.

Péd Andesit porphyrit: ¢6 mau xdm den, xam xanh,
nGt né manh, ¢ nhiéu mach calcit xuyén cit. Pé c6
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cdu tao dong chay, kién tric ndi ban véi nén pilotaxit.
Thanh phén khodng vat: Ban tinh chiém 1-22%, ca
biét t6i 39% (Plagiocla: 1-16%, ca biét 39%; pyroxen:
0-6%; amphibol: 0-10%; biotit: 0-8%; khoang vat mau
bi bién ddi: 0-3%). Nén phd bién: 78-99%, c4 biét:
61% (plagiocla bién d6i, silic, khodng vat mau bién
d6i: chlorit, carbonat,...)2.

Tudng 4 ndi lta (cac dai mach phun trao): Chiém
khdi lugng rit han ché, phan b6 & phia déng ctia ving
Pa Lan v6i thanh phan ryolit porphyr (trachiryolit
porphyr). Pé c6 kién tric ban trang - ban tinh khoang
10% bao gébm: orthocla <10% bi sericit h6a manh, déi
khi c6 it hat carbonat. Vai hat orthocla bi microclin
thay thé ven ria, thach anh (khodng 6%) la nhiing hat
méo mo, ranh giGi c6 khi 16i 16m, phén bé rai réc.
Tudéng phun né: Céc hong nui ltia ¢§ chiém khéi
lugng rit han ché, phan bg & phia trung tdm ctia ving
v6i thanh phan tang, ddm san két tuf aglomerat. D4
mau xam xanh nhat, ciu tao khoi; kién truc cat san, xi
mang kiéu 1dp ddy. Thanh phan khodng vat: Hat vun
(30-54%), gom thach anh, kich thuéc 5-50cm, plagio-
clas va vun d4 phun trao acit; nén (46-70%), gébm tap
hgp actinolit, tremolit, chlorit, zoisit, epidot, ...

Vé tudi ctia hé tang Pa Lan, dya trén quan hé dia chét
va két qua tudi dong vi phan tich trén da spilit, apo
basalt ctia hé tdng Pa Lan theo phuong phap Sm - Nd
la 461 triéu nam tuong tng véi Ordovic gitia (O5).
Vi vy hé ting Pa Lan dugc xép vao Ordovic gilia
(O2pl)>. Bé day hé ting 500 - 700m.

Céc xam nhap phtic hé Bén Gidng - Qué Son (PZ3bq)
gbm: cac da granodiorit biotit-hornblend, granit hat
nho va granit aplit chiém khoi lugng kha 16n, phan b6
rong khép toan viing.

V& quan hé: O Con Z6t va Pa Lan gip cdc d4 gran-
odiorit biotit-hornblend, granit hat nhé xuyén cat va
gy sting hda cac da phun trao tuc thu (spilit, basalt,
andesit porphyrit) ctia hé tdng Pa Lan (Opl).

DU LIEU VA PHUONG PHAP NGHIEN
cuu

Dir liéu

Dé hoan thanh bai bdo nay, tdc gid da thu thép cdc tai
liéu va méau phan tich sau: Ban d6 dia chét (t5 Pa Lan)
ty1é 1: 50.000 va bao cdo; So d6 dia chat - khoang san
diéu tra chi tiét khodng sin sit La E E - tiéu khu Cén
Z35t va tiéu khu Pa Lan ty 1é 1:10.000 va cic bdo cdo
kém theo (Hinh 2). Cac két qua méa phan tich bao
gém: 52 mai phén tich lat mong thach hoc (sabo); 17
mai phén tich silicat; 13 mai phan tich nguyén t6 vét:
23 méa khodng tuéng; 109 maa héa quing sit maa
don; 13 maa héa quing sit mad nhom; 13 mau hép
thu nguén td; 08 phan tich khoang tuéng - lat mong
thach hoc duéi kinh 2 nguén sang (kinh Ni Kon - san
xudt & Nhat Ban) 3.



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi truéng, 5(512):S1151-S1163

Phuong phap nghién ctu
Dé tai da stt dung t6 hgp cdc phuong phép truyén
théng va hién dai sau:

Phuong phdp phan tich, xi ly, téng hop cdc
tailiéu thu thdp trén dién tich nghién ciru cia
dé tai

Céc dang tai liéu dia chit va khodng san (bao gém cac
ban do, so do, cdc két qua phén tich va ca cdc maa
cuc); Cac dang tai liéu dia vat ly (tai liéu bay do va tai
liéu dia vat Iy moé - Hinh 4a, Hinh 4b va Hinh 4c).

T6 hop cdc phuong phdp nghién ciru thanh
phdn vét chdt

Phuong phap nghién ctiu thach hoc duéi kinh hién
vi phén cuc d€ xdc dinh thanh phan khodng vat, kién
truc, cac qud trinh bién d6i, thay thé va goi tén d4;
Phuong phap nghién ctiu thach dia hod bang phuong
phép phén tich hoa silicat, nguyén t6 vét dé€ xac dinh
thanh phan hod hoc bdi canh kién tao.

T6 hop cdc phuong phdp nghién ciru nguén
géc va chdt luong qudng sat

Phuong phéap phan tich cdc mau khodng tudéng dudi
kinh phan quang nham xdc dinh thanh phin (%)
khodng vat quing, t6 hgp cong sinh ctia ching trong
cac loai quing khac nhau va thd ty thanh tao cac
khoang vat quing; Phuong phdp phan tich khoang
tudng - lat mong dudi kinh 2 nguén sang phan quang
va thiu quang nham xac dinh thanh phén (%) khodng
vat quang - khodng vat tao d4, t6 hgp cong sinh cac
khéang vat trong mau quéng va thu tu thanh tao cac
khodng vt phi quing - khodng vit quing; Phuong
phap phén tich hod hoc quing nham xdc dinh chit
lugng quing (%): Fe; Al,O3; SiO; Phuong phép
phén tich quang phé hép thu nguyén t& nhim xdc
dinh ham lugng (%) cac nguyén t&: P; S; Cu; Pb; Zn;
As, ti d6 so sanh v6i chi tiéu cdng nghiép quing sat.

Phuong phdp tinh tai nguyén du bdo (cdp
334a +334b)

Céc than quang theo phuong phép khdi dia chat, cong
thic tinh nhu sau: Q = V.D.k; trong d6 V=1h.m.

Q: tai nguyén (tdn); V: thé tich than quing (m3); D:
thé trong quing (4,5T/m3); k: hé s6 tin cdy; h: chiéu
sau (du bao theo tailiéu dia vatly 40-100m, trung binh
70m); 1: chiéu dai thdn quing; m: chiéu day trung
binh than quéng.

Cdc phuong phdp xitly va téng hop tai liéu
Tét ca cac két qua phén tich maa cac loai duge thu
thép, da tién hanh xu ly lai, mot cich dong b theo

cac dang sau: Cac méd phan tich lat mong thach hoc,
mal phan tich silicat, maa phan tich nguyén t6 vét
nhidm xdc dinh thanh phan héa hoc, khodng vét va
nguyén t6 tao d4; Cac két qua phén tich maa khodng
tudng, khodng tudng - 1at mong thach hoc nham xac
dinh thanh phan khodng vét cic nguyén t8 tao quing
cling nhu thit tu thanh tao ctia chiing va méi quan hé
v6i cac khodng vat phi quing. Xu ly cdc mau phan
tich héa quing theo mah don va méaa nhom két hop
v6i mai hip thu nguén td ti d6 xac dinh chat lugng
quing st d6i v6i moi than quang sau d6 khoanh ranh
giGi cong nghiép va tinh tai nguyén du bao cdp 334a
+334b quing sit ving La E E.

T6ng hop tdt ca cac dang tai liéu nhim thanh lap so
d6 dia chit - khodng san di€u tra chi tiét khodng san
sat ving La E E va viét bao cdo.

KET QUA VA THAO LUAN
Pac diém khoang san satvung LaE E

(TQ1) & Con Z6t: Than
quing kéo dai theo phuong bic tay bac-nam dong

Qudng sdt than qudng :

nam khodng 700m, bam theo dit gay véi chiéu day
(4-13,9m), trung binh 9m. Than quéng gém déi cac
gan mach thach anh-magnetit xuyén trong granodi-
orit, magnetit phan 16n bi limonit héa. Mau quing
dang dic sit, mau xdm néu, rdn chic, mai lang t6t, co
tli tinh manh.

Céu tao quang: Dang khoi, dic sit. Kién tric quing:
Dang hat tu hinh (magnetit), dang hat tha hinh (thach
anh).

Thanh phan khodng vat: thach anh: 36%; magnetit:
64%; hematit: thi sinh; limonit. Thach anh: kich
thudc 0,5 - 2,0mm, méo mo tha hinh, titlan séng, tao
thanh dang ddm hat nho xen 141 v6i magnetit, cé noi
la vi mach ngan xuyén cit qua nén quing (Hinh 5).
Magnetit: c6 dang hat c6 kich thudc hay gip 0,2-
0,6mm, tu hinh, xdm tdn rai rac khong déu, cé noi
day dac, xép chdt sit v6i nhau. Magnetit dudi kinh
phén quang mau xdm phét nau, mot s6 hat magnetit
c6 bi bién d6i martit hoa, di dan tit ngoai vao trong,
doc theo ria va dudng nit. Limonit: mau phan quang
xam phdt xanh, dang keo, phan b6 c6 noi day dac thdy
dugc kién truc vong déng tdm, doi ché dang vi mach
ngdn trdm vao cac 16 héng nho hodc nhim vao cac
khe niit ctia thach anh.

Th ty thanh tao khoang vét: thach anh thanh tao
2 giai doan, giai doan thi nhit gin nhu dong thoi
véi thanh tao magnetit, giai doan thi hai thanh tao
sau magnetit, sau d6 dén hematit thi sinh va limonit
(Bang 1).

Thanh phin héa hoc: Ham lugng Fe trung binh
55,06% (st mau don), 62,52 % (sit mau nhom). Ham
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lugng trung binh céc tiéu chi khac: Al,O3 0,19%;
SiO, 8,15%; P 0,03%; S 0,02%.

Qudng st cdc than qudng (TQ2, TQ3, TQ4) ¢ Cén
Z06t: Quing c6 qui mo kha 16n, trong dién tich diéu tra
da khoanh dinh dugc mét déi khodng hoéa trung véi
dai di thuong tii. D6i khodng hoa 1 (d6i di thuong
tit 1) kéo dai 1,4 km phuong dong bic- tdy nam, chd
rong nhét 280m, trung binh 90m; theo tai liéu dia vét
ly trong d6i da xac dinh dugc 9 than quing sét, thudng
c6 dang mach ngan, thdu kinh, dang 6, chudi &; chiéu
dai cac than ti 150 dén 300m, mot s6 it than kéo dai
550-800m. Trong d6 c6 3 than quéng co trién vong da
dugc kiém tra bing cong trinh hao (TQ2, TQ3, TQ4).
quing st nay gdp & ranh gidi tiép xdc ctia d4 granodi-
orit phtic hé Bén Giding-Qué Son va cic dd phun trao
hé tdng Pa Lan tao d6i bién chét tudng siting pyroxen
chita quang magnetit xdm tdn v6i ham lugng tit thp
cho dén dic sit. Cu thé nhu sau:

Hinh dang-kich thuéc cic than quing: TQ2, Quing
phén b6 & doi ngoai tiép xtic xdm tin magnetit tui
nghéo dén rét gidu véi chiéu dai khodng 370m phuong
dong bac-tdy nam, bé day trung binh 8,0m. TQ3,
Quiéng phan b6 & ddi ngoai tiép xtic x4m tan mag-
netit tit ngheo dén rét giau véi chiéu dai 280m phuong
dong béc-tdy nam, bé day trung binh 10m. TQ4,
quéng phan b6 ¢ d6i ngoai tiép xlic xAm tan magnetit
ti ngheéo dén rat giau véi chiéu dai 460m phuong tay
bac - dong nam, day trung binh 20m.

C4u tao qudng: Dang khoi ddc sit. Kién tric quéng:
Dang hat tu hinh (magnetit), dangkeo (limonit), dang
mang luéi (hematit thi sinh). Thanh phan khoang
vat cac than quang: Thach anh, plagioclas, pyroxen,
actinolit; khoang vat quing: magnetit; pyrit; hematit
thu sinh.

Thach anh (30-32%): hat nho, 0,5 - 0,8mm, méo méd
bién tinh, volun, tit lan s6ng, dang ddm nho rai rac
xen trong ddm magnetit. Plagioclas: la nhiing lang tru
nho, véi kich thuédc trung binh (0,6-1,0mm) bj sericit
héa khoang 20% (Hinh 6). Pyroxen (10-11%): hat
nho 0,3 - 0,9mm, rai rac, mau giao thoa xanh do, sac
so,/6 noi dang vi mach kéo dai cit qua quing mag-
netit (Hinh 7). Actinolit (it-1%): Dang que, kim, mau
phét xanh, hién dién bén canh thach anh.

Magnetit (56-57%): c6 dang hat nhd, tti 0,01-0,03mm
dén cac hat to 0,8mm, kha tu hinh xép chit sit véi
nhau thanh khéi rén chac. Magnetit dudi kinh phan
quang mau xam phét ndu, da s6 cac hat magnetit da bi
bién d6i thanh hematit thit sinh mau xam trang. Pyrit
(1-2%): hat kich thuéc 0,15mm - 0,30mm, mau trang
phét vang, dang ddm hat trong nén thach anh.
Thanh phéan hoéa hoc: Than quing 2 (TQ2), Fe trung
binh trong than quing: 60,33% (mau don), 62,21%
(miu nhém), ham lugng trung binh cic oxyt va
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nguyén t6: Al,O3 2,58%; SiO; 4,92%; P 0,02%; S
0,1,%, Cu 0,025%, Pb 0,001%, Zn 0,0033%, As 0,002%.
TQ3, Fe trung binh trong thin quing: 55,28% (méu
don), 65,1% (mau nhém), ham lugng trung binh cac
oxyt va nguyén t6: AlO3 3,78%; SiO, 13,18%; P
0,02%; S 0,04,%, Cu 0,012%, Pb 0,0029%, Zn 0,0051%,
As 0,0020. TQ4, Fe trung binh trong thian quing:
54,54% (m4u don), 50,10% (mau nhém), ham lugng
trung binh cac oxyt va nguyén t6: Al,O3 6,73%; SiO,
12,86%; P 0,07%; S 0,10,%, Cu 0,043%, Pb 0,0029%,
Zn 0,0086%, As 0,0157%.

Qudng sit 6 TQ5 ¢ Pa Lan: Than quing phan bd
trong d6i khoang héa 2 (Déi di thuong tii 2), TQ5 ¢
nhanh chinh kéo dai 2300m phuong dong - tiy, dang
u6n luon, ché rong nhat 170m, chiéu rong trung binh
40m; nhanh phu kéo dai 1000m phuong tay biac-dong
nam chiéu rong trung binh 40m; tong chiéu dai than
quédng 3.300m. (Hinh 2a va Hinh 2b).

Doc theo chiéu dai than quang 5, da thi cong 15 cong
trinh hao trong dé c6 07 hao gip quang dat chi tiéu
cong nghiép (Fe: ° 23%), 06 hao gip quang khong
dat chi tiéu cong nghiép (Fe: 5- 20%), 03 hao khong
gdp quing. Sau diy mo ta dai dién 1a hao AHL.12
(Hinh 3).

Mit cdu tao hao AHL.12 tui trén xudng dudi gom 03
déi sau: Ddéi 1, Ddi 2, Ddi 3.

Doi 1: Bot sét mau nau den 1an dam, san, tang cha
quing sat magnetit, it hon 1a &4 phun trao basalt, spilit
(thd nhuong).

Dai 2: Dd phun trao basalt, spilit bi bién d6i mau nau
den, nau d6 nhiém tii tinh yéu, quing sit nghéo (Fe:
5-20%).

Thanh khodng vat bao gom: thach anh, muscovit -
sericit, turmalin; quing: magnetit, hematit nguyén
sinh, hematit tht sinh, pyritt (Bang 1).

Thach anh (84%): c6 dang hat kich thuéc thuong gap
0,05 - 1,50mm, mdt s8 hat téi 2,5mm; hat méo mo,
hodc gn tron, tit lan séng, chung thudng tép trung
thanh ddm nho xen quing magnetit hat nho. Mus-
covit - sericit (3%): dang vay, tdim nhd, mau giao thoa
sdc 8, ria ngdm oxit sit, di cling thach anh. Turmalin:
dang hat nhd, lang tru ngan, mau luc, di cung thach
anh.

Magnetit (11-13%):
0,08mm- 0,50m, tu hinh, xdm tan khong nhiéu va
kha déu, trong nén da thach anh. Magnetit dudi kinh
phén quang mau xdm phét niu, mot s6 hat c6 bi bién

c6 dang hat nho, hay gip

d6i martit héa mot it, doc theo ria va dudng nuit, tao
hematit thit sinh dang mang luéi mau phan quang
tring xdm. Pyrit: dang hat rdt bé, mau phan quang
trdng phét vang, ndm don 1é trong phi quing.

Doi 3: Dbi quing sit dic sit mau nau den, bé day than
quéng khoang 6m (Hinh 3).
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Hinh 1: So d6 vi tri cac diém quang sit ving Pa Lan (diém BHKS Con Zé6t va Pa Lan) 3

Thanh phan khoang vét cia than quéng rit da dang,
cédn cti vao cac két qué phén tich khodng tudng - thach
hoc da xdc dinh dugc tap hgp khoang vat gom: thach
anh, granat, biotit, muscovit, turmalin, epidot, quing:
magnetit, pyrit, hematit thi sinh.

Thach anh (14-43%): Hat nho (0,5 - 0,8mm) méo
mo bién tinh, volun, tit lan séng, dang ddm nho
rai rac xen trong ddm magnetit, c6 noi 1a vi mach
ngdn. Granat (0-18%): dang hat nh6 0,5mm - 1,4mm,
gin tron, nhiéu dudng ntt, ddng huéng quang hoc
(Hinh 7). Biotit (it-14%): dang vay, tdm nho, mau
niu do, ria cé oxit sit mau nau. Muscovit (0-16%):
dang vay, tim nhd, mau giao thoa sic s6. Turmalin (0-
20%): dang hat nho, lang tru ngan, mau lyc, di cung
thach anh. Epidot (0-2%): hat nho phan bé rai réc,
mau giao thoa xanh do, sic so

Magnetit (36-77%): c6 dang hat nho, hay gap véi kich
thudc 0,03mm- 0,18mm, ty hinh, xdm tan khong déu,
c6 noi day ddc, magnetit xép chit sit véi nhau thanh
khéi quing. Magnetit dudikinh phan quang mau xam
phét nau, mot s6 hat magnetit c¢6 bi bién ddi martit
héa, tii ngoai vao trong hodc doc theo ria va duong
ntt, hematit thit sinh thay thé dan magnetit (10% -
15%). Thanh phin magnetit da bi bién ddéi thay thé
béang hematit (Hinh 7, 8 va 10). Pyrit (rtit): danghat
kich thuéc 0,15mm - 0,30mm, mau tring phét vang,
dang ddam hat trong nén thach anh. Hematit thd sinh
(it): dang mang ludi, mau phén quang tring xam.

Biéu hién qudng sdt khdc, gdp trong pham vi déi di
thuong tit 2 & khu vyc Pa Lan véi tdp hgp khodng
vat gobm thach anh; magnetit, hematit nguyén sinh,
hematit thd sinh.

Thach anh (74%): Hat kich thuéc hay gap 0,05mm -
1,50mm, mdt s6 hat to 2,5mm, hat méo mé, hodc gin
tron, tat lan song, gitta ching cé xen ddm quing nho
magnetit.

Magnetit (15-17%): dang hat nho, thuong gip véi
kich thude 0,03- 0,18mm tu hinh, x4m tidn khong
nhiéu va khong déu, doi chd dang dam hat, vi mach
ngdn, chudi hat. Magnetit dudi kinh phan quang mau
xdm phdt ndu, mot s6 hat c6 bi bién ddi martit héa
mot it, doc theo ria va dudng nit, tao hematit thu
sinh. Hematit nguyén sinh (9-11%): dang ling tru
ngan, tdp hop dang ddm hat nho, mau phan quang
trdng xdm, hay di cung v6i magnetit; hematit thi sinh:
dang mang luéi mau phan quang tring xam.

Khi phén tich khoang tuéng - thach hoc mai A. 8643
(ria TQ5) v6i (Hinh 9), ta thdy magnetit ndm xen gitia
cac hat cat, soi thach anh (mai tron). Nhu véy chi
c6 thé giai thich la sat thay thé hoan toan xi mang
carbonat trong da cat san két chiia voi bdi qua trinh
skarn? Tuy nhién, trén thuyc t€ quing sit hinh thanh
theo kiéu nay 14 it c6 gid tri cong nghiép.

Thanh phén héa hoc TQ5: Fe trung binh: 50,6% (st
mdu don), 51,48% (sit mau nhém), ham lugng trung
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Hinh 3: Mét cdt hao AH L12 viing Pa Lan c&t qua than quéng 5 va da vay quanh than quang>.

Bang 1: Thir tu thanh tao cac khoang vat trong than quing 3

Nguén géc bién chét tiép xic trao d6i

Phi quang +++++—————
Magnetit + + + + +

Limonit ~  —————
Hematit thit sinh ———

Ngudn géc nhiét dich

Thachanh +++++—————
Magnetit + ++ + +

Hematit thii sinh ———
Limonit ~  —————

binh céc tiéu chi khac: Al,O3 5,06%; SiOy 12,97%; P
0,04%; S 0,07,%, Cu 0,025%, Pb 0,0029%, Zn 0,0066%,
As 0,0078%.

Trong qua trinh diéu tra chi tiét héa quing sit LaE E,
ngoai nhiing phuong phép diéu tra trén mat két hop
v6i cong trinh khai dao hao, hé con nghién ctiu dia
vat ly: Phuong phép tit mit dat, Phuong phap mit cat
phén cuc, Phuong phép dién thé tu nhién. Pic biét,
phuong phép do anh dién phan cyc nhdm xic dinh
céu trac dia chat va phan b6 quing duéi sau (khoang
50-100m).

Két qua thi cong 3 tuyén do dnh dién phén cuc cit qua
than quing 5 vung Pa Lan dugc thé hién trén Hinh 4a,
Hinh 4b, Hinh 4c, d4 phat hién nhiéu biéu hién quing
sdt c6 ham lugng rét cao dén trung binh phan b6 6 do
sau tlit 50 dén 100m va déi dap vo dut gay. Tuy nhién
nhiting ddu hiéu nay chua dugc kiém chiing béing céic
tai liéu khoan sau.

Mot sé nhan dinh vé nguén géc quing sat
vung LaEE

Ngu6n goc nhiét dich ctia quing sit & khu vyc Con
748t (TQ1): Than quing dang mach thach anh xuyén

Hinh 5: Qudng magnetit mau xam tréng, bi vi
mach thach xuyén cat - nguén géc nhiét dich (maa
khoéng tudng - thach hoc AH VL 03/2). Anh: Tran
Van Tugi, 20144,

trong da granodiorit, quing dang ddc sit, mau xam
nau, rin chic, cé tii tinh manh bi cac mach thach anh
xuyén cdt. Thanh phin khodng vat dic trung cho t6
hgp cdng sinh khodng vt nhiét dich: thach anh; mag-
netit; hematit nguyén sinh; imonit (Hinh 6).

Nguodn gbc bién chit tiép xic: gip tdt cd cic than
quéing Con Z6t (TQ2, TQ3, TQ4): Quing héa dugc
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(b)

Than quéng Fe, dy doin

Bdi dap vo, diit gay
ham lugng trung binh

theo tai liéu dia vat Iy

1200+ cat
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11804

1100+
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CHI DAN
Ldp phis phong hod, bao gém Trudng da Trudng dd Bdi khodng hod
min thuc vt khd, bd rdi phun trdo xAm nhép gidu Fe

(c)

Hinh 4: Mt c3t cac tuyén do sau dia chét-dia vat ly (a. tuyén T27, b. tuyén T54, c. tuyén T63A)>
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Hinh 6: Quang magnetit mau den ngudn géc bién
chat tiép xuc, plagioclas bi sericit manh, thach anh
mau xam trdng (mad khoang tudng - lat mdng A
12829/1). Anh: Trinh Long, 2014%.

Hinh 9: Quang magnetit (skarn) mau xam den (thay
thé xi mang carbonat trong da tram tich nui Ia),
nam xen gitta cac hat cat thach anh mau xam, xam
vang mai tron kha tét (mad khoang tudng - lat
mong A. 8643). Anh: Tran Van Tuoi, 20144,

Hinh 7: Quang magnetit mau den nguén géc bién
chat tiép xuc, pyroxen mau sic so@iao thoa bac 2),
thach anh mau xam trdng (mad khoang tuéng - lat
maong A 12829/1). Anh: Trinh Long, 20144,

Hinh 8: Quang magnetit mau den ngudn géc bién
chat tiép xtc trao d6i, granat xam bac chita magnetit
mau den, biotit ndu dd, thach anh mau xam trang
(maa khodng tuéng — lat méng AH L 12/7). Anh:
Tran Van Tuoi, 20144,

Hinh 10: Quing magnetit (nguon géc bién chat tiép
xuUc trao d6i) mau xam phét nau x€p chat sit véinhau
thanh khéi quang (maid khoang tudng - lat méng
AH L 12/7). Anh: Tran Van Tuoi, 2014,

tao thanh khi d4 x4m nhép granodiorit, granit tiép
xuc v6i phun trao basalt - trung tinh (spilit, basalt,
andesit porphyrit) tao ra t6 hgp khodng vét dic trung
cho bién chat tiép xdc nhiét tudng sting pyroxen: pla-
gioclas, biotit, pyroxen, actinolit,... quing magnetit,
hematit nguyén sinh, pyrit, limonit,...

Nguén goc bién chiét tiép xidc trao d6i gip chu yéu &
Pa Lan (TQ5): Quédng héa dugc tao thanh ranh giéi
ngoai tiép xuc gitia d4 xdm nhap granodiorit, granit
v6i da phun trao basalt — andesit porphyr tao ra t6
hgp khodng vat déc trung cho bién chit ti€p xuc trao
d6i: thach anh, granat, biotit, muscovit, turmalin, epi-
dot; qudng: magnetit, pyrit, hematit thi sinh. Con
khi quing hoa dugc tao thanh do cac d4 xdm nhép
granodiorit, granit tiép xtc véi cac da chia carbonat
(cudi san két voi, cat san két voi) tao ra d6i skarn
(Hinh 8) véi t6 hgpcong sinh khodng vat gébm: thach
anh, granat, magnetit, hematit nguyén sinh, hematit
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thi sinh.

Tém lai, quing sit ving La E E c6 cac ngudn géc
sau: Khu vic Con Z8t: Ngudn gdc nhiét dich (TQ1),
ngudn goc bién chit tiép xuc tao ddi sling pyroxen
(TQ2, TQ3, TQ4). Khu vuc Pa Lan: ¢ ca ngudn géc
bién chit tiép xuc va bién chit bién chét tiép xuc trao
d6i (TQ5) trong d6 c6 biéu hién ngudn gdc skarn.

Chat luong quang sat vung LaEE

Theo cac két qua nghién ctiu chét luong quing déi
v6i cac than quang TQ1, TQ2, TQ3, TQ4 va TQ5
so v6i QCVN49:2012/BTNMT hién hanh théng ké
(Bang 2).

Qua két qua so sanh cac chi tiéu t6i thiéu vé chit
lugng khoang sin sit La E E so véi chi tiéu theo
QCVN49:2012/BTNMT, cu thé nhu sau :

Chi tiéu: SiO; + Al,O3 — 25 %, trong d6 TQ1 la
8,35%; TQ2 1a 7,5%; TQ3 1a 16,96%; TQ4 1a 19,59%;
TQ5 1a 18,03%. Nhu vay, theo chi tiéu nay ca 5 than
quéng déu dap ung yéu cau.

Chi tiéu: Fe® 23%, trong do TQI 1a 62,52%; TQ2
la 62,21%; TQ3 la 65,10%; TQ4 la 50,10%; TQ5 la
51,48%. Nhu vay, theo chi tiéu nay ca 5 than quing
déu dap ting yéu cau.

Chi tiéu: P — 0,25 %, trong d6 TQ1 1a 0,03%; TQ2
12.0,02%; TQ3 14 0,02%; TQ4 14 0,07%; TQ5 12 0,04%.
Nhu vy, theo chi tiéu nay ca 5 than quang déu dap
ung yéu cau.

Chi tiéu: S — 0,1 %, trong d6 TQ1 la 0,02%; TQ2 la
0,1%; TQ3 1a 0,04%; TQ4 14 0,1%; TQ5 14 0,07%. Nhu
vay, theo chi tiéu nay ca 5 than quing déu dép ung yéu
cau.

Chitiéu: Cu— 0,1 %, trong d6 TQ21a 0,025%; TQ3 la
0,012%; TQ4 la 0,43%; TQ5 1a 0,025%. Nhu vay, theo
chi tiéu nay ca 5 than quang déu dap ting yéu cau.
Chi tiéu: Pb — 0,1 %, trong d6 TQ2 la 0,001%; TQ3
1a 0,029%; TQ4 14 0,029%; TQ5 1a 0,0029%. Nhu vay,
theo chi tiéu nay ca 5 than quing déu dap ting yéu ciu.
Chi tiéu: Zn — 0,1 %, trong d6 TQ2 1a 0,0033%; TQ3
1a0,051%; TQ4 14 0,0086%; TQ5 14 0,0066%. Nhu vy,
theo chi tiéu nay ca 5 than quing déu dép ting yéu ciu.
Chi tiéu: As — 0,1 %, trong d6 TQ214 0,002%; TQ3 la
0,002%; TQ4 la 0,00157%; TQ5 1 0,0078%. Nhu vay,
theo chi tiéu nay ca 5 than quing déu dap ting yéu ciu.
Chi tiéu bé day: ° 1m, trong d6 TQ11a 4-13,9m ; TQ2
8m; TQ3 14 10,0m; TQ4 14 20m; TQ5 1a 6,0m. Nhu
vay, theo chi tiéu nay ca 5 than quing déu dap ting
yéu cau.

Tom lgi, cd 5 than quing & vung La E E déu dat chat
lugng tot vé chi tiéu cong nghiép.

SI1160

Trién vong khoang san sét La E E>

Phuong phép tinh tai nguyén duy béo cac than quing
theo phuong phap khéi dia chit, cong thiic tinh nhu
sau: Q = V.D.k; trong d6 V=Lh.m.

Q: tai nguyén (t4n); V: thé tich than quing (m3); D:
thé trong quing (4,5T/m3); k: hé s6 tin cdy; h: chiéu
sau (du bao theo tailiéu dia vatly 40-100m, trung binh
70m); L: chiéu dai than quing; m: chiéu day trung
binh than quing.

Céc than quang (TQL,TQ2, TQ3, TQ4) va (TQ5) da
¢4 cac cong trinh hao khong ché dugc du bao cép tai
nguyén 334a; con déi khoang héa (déi di thuong tii)
dugc du bdo tai nguyén cip 334b trén co s6 két qua
xu ly tai liéu dia vat Iy mo.

Theo két qua tinh tai nguyén du bao cac than quang va
déikhoang hoa dugc thu thap 6 D€ an A Hoi - Phudc
Hao tinh Quéng Nam? thé hién trong (Bang 3).

Két qua cong tdc phan viing du béo trién vong khoang
san sit § ving La E E, dy bdo tai nguyén (viing diéu
tra chi tiét) cip 334a: 9.655, cip 334b: 12.815 triéu
tan; cdp 334a +334b la: 22.870 triéu tin.

Theo két qué tinh todn t6ng tai nguyén du bdo &
Bang 2, so sinh QCVN 49:2012/BTNMT quing sit
khu vyc x4 La E E dugc xép vao quy m6 mé nhé dén
trung binh.

Céc tai liéu nghién ctu hién tai khodng san san sit
viing La E E chi dling & mdc diéu tra chi tiét (chua c6
cong trinh khoan sau kiém tra céc di thudng dia vétly)
vi vay, viéc ddnh gia tiém ndng qudng & siu can dugc
dau tu tiép tuc nghién ctiu 1am r6 trién vong khodng
san & do sau 50-100m.

KET LUAN

Két qua nghién ctiu bai bdo da c6 nhiing két luan sau:

1- Quing sit vung La E E chl yéu c6 thanh phin
chti yéu 1a magnetit lién quan véi cac d4 magma xam
nhép granodiorit, granit phiic hé Bén Gidng-Qué Son
(PZ3bq) va cac da tram tich phun trao hé ting Pa Lan
(O p).

2- Quing st ving La E E c6 nguén géc nhiét dich,
quéng dang mach thach anh xuyén trong d4 granodi-
orit (da chiia) trong cac déi dap v kién tao; Quing
sdt c6 ngudn géc bién chit tiép xuc, quing sit thudng
gip c6 dang xam tdn, dang via khong lién tuc, dang
th4u kinh phéan b & d6i ngoai tiép xtc (trong da phun
trao); Quang sat c6 ngudn géc bién chit tiép xuc trao
d6i, quing sat thuong gap c6 dang via khong lién tuc
phén bd & déi ngoai ti€p xdc (trong da phun trao)
hodc & dang trao d6i thay thé (skarn) trong dd trim
tich v6i xi méing la carbonat.

3- Khoang héa sit viung La E E c6 chét lugng tét
(Bang 1) va tai nguyén du bdo cép 334a: 9.655 triéu
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Bang 2: Két qua phan tich héa quing sat mau nhém*

Thén Két qua phan tich (%) Két qua phan tich (g/t) Bé

quéng day
(m)

Si0y, ALO3 SiOy Fe P S Cu Pb Zn As
+
AL O3

TQ.1 8,155 0,195 8,35 62,52 0,03 0,02 4,0-
13,9

TQ.2 4,92 2,58 7,5 62,21 0,02 0,1 0,025 0,001 0,0033 0,002 8,0

TQ.3 13,18 3,78 16,96 65,10 0,02 0,04 0,012 0,029 0,051 0,002 10,0

TQ4 12,86 6,73 19,59 50,10 0,07 0,1 0,043 0,0029  0,0086 0,0157 20,0

TQS5 12,97 5,06 18,03 51,48 0,04 0,07 0,025 0,0029  0,0066 0,0078 6,0

QCVN —25% °23% —25% —0,1% —0,1% —0,1% —0,1% — 0,1% °1lm

49:2012

/

BTNNT

Bang 3: Bang tdng hop tai nguyén du bao quing sét khu vucxa La E E3
STT Tén Than Thong s6 than quang Tai nguyén (tdn)
BHKS qudng
1 m h d k Cip 334a Cip 334 b

1 Con Z6t TQ.1 700 9 70 3 0,3 396.900 -

2 TQ.2 370 8 70 3 0,3 186.480 -

3 TQ.3 280 10 70 3 0,3 176.400 -

4 TQ4 460 20 70 3 0,3 579.600 -

5 DKH.1 theo dia vat Iy, h=100m 0,1 - 2.150.009

6 Pa Lan TQ.5 3.300 40 70 3 0,3 8.316.000 -

7 DKH.2 theo dia vat Iy, h=100m 0,1 - 10.665.000

8 Téng 9.655.380 12.815.009

tan, cdp 334b: 12.815 triéu tdn; tong tai nguyén cip
334a +334b la: 22.870 triéu tdn (Bang 3), quy mo
thudc loai mé nho téi trung binh.

Nhu vy khodng héa sit ving La E E c6 chét lugng
quéng tot - quy mé moé nho téi mo trung binh.

LOI CAM ON

Dé hoan thanh bai bao nay, ngoai sy nd lyc ctia ban
thén tac gid con nhén dugc su gitup dd hét stic quy bau
cua ctia cac dong nghiép, cong tic vién, cac chuyén
gia c¢d van da tling tham gia D€ an A Hoi - Phudc Hao
tinh Quang Nam trong va ngoai Lién doan Ban d6 Dia
chat Mién Nam dé tac gid c6 ngudn tai liéu phong pha

thuc hién bai bdo nay, tic gia xin chan thanh cam on!

Tac gid cling xin gui 161 tri 4n t6i Ban cht nhiém khoa
cung céc thay co trong khoa Dia chit va Khodng san
truong Pai hoc Tai nguyén va Moi truong TP. HCM
da tao diéu kién thuén lgi d€ hoan thanh bai bao nay.

DANH MUC VIET TAT

qu: thach anh; fp: felspat; pl: plagioclas; px: pyroxen;
bi: biotit; mus: muscovit; gr: granat; mt: magnetit;
hm : hematit; li: limonit.

Cac than quéng: TQ;

LOI CAM POAN

Tac gia xin cam két, bai viét khong xung dot lgi ich
vGi cac két qué nghién cttu va bai viét khic. Néu xay
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ra xung dot loi ich, tac gia xin hoan toan chiju trach
nhiém.

PONG GOP CUA TAC GIA

1. Bui Thé Vinh (tdc gid), chiu trach nhiém vé ndi
dung va chit lugng bai bdo gébm: Thu thép cic dang
tai liéu nhat ky dia chét, cac so d6, ban d6 dia chit va
khodng san, cdc két qua phan tich mad phan tich cac
loai; Xt ly toan b két qua thu thap, thanh 14p cac mit
cét, cdc biéu d6 va ban d6 cho bai bao; Viét bdo cédo
chinh, bdo cdo tém tit. Ngoai ra, tdc gid chinh chju
trach nhiém chinh stia bai bdo va tra 16i cdc phan bién,

2. Trinh Hong Phuong (tham gia): Tham gia xti Iy cac
két qua mad phan tich; thanh lap tai liéu tham khéo;
thanh 1ap danh muc céc chii viét tit; nhap may vi tinh
bai bdo va kiém tra toan bo 161 chinh ta, 161 ky thuat,
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dich sang tiéng Anh bdo cdo tém tat.
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ABSTRACT

I[ron mineralization in La E E area, Nam Giang district, Quang Nam province was discovered in the
work "Geological mapping and mineral investigation at scale 1: 50,000 Group A Hoi, Phuoc Hao,
Quang Nam province". According to the research results of the project, iron minerals in the La E
E area include 2 points of ore Con Zot and Pa Lan. Iron ore in the region is closely related to the
granitoid formations of the Ban Giang-Que Son Complex and the eruptions of the Pa Lan Formation:
spilite, apo basalt, andesite porphyrite, ryodacite porphyr.

Iron mineralization in the La Eé area has three origins. They are hydrothermal, contact metamor-
phism, and exchange contact metamorphism. The ore of hydrothermal origin consists of quartz-
magnetite veins penetrating granodiorite. The contact metamorphic iron ore due to contact with
pyroxene horn metamorphic facies encountered at the outer contact boundary of granitoid and
the eruption rocks of the Pa Lan formation forming a zone containing diffuse magnetite ore. The
exchange-contact metamorphic iron ore is found at the contact boundary of the granitoid and
the eruptive sedimentary rocks of Pa Lan formation creating a zone containing the magnetite ore
in the form of a seam, sometimes meeting ores of alternative exchange origin distributed in the
limestone skarn at the contact boundary of granitoid and limestone-bearing sedimentary rocks.
The mineral prospect zoning and iron mineral resource forecast (detailed investigation) in The La E
E region showed that: resource class 334ais 9,655 million tons, resource level 334bis 12,815 million
tons; total resources of class 334a + 334b are 22,870 million tons. The region's iron minerals are of
good quality, with small to medium-sized mines.

Key words: Con Zot iron ore site, Pa Lan iron ore site, La E E region iron minerals
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	Phương pháp nghiên cứu
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