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M, n bl U

Céac thanh4 magma thanh gh acid phan bkharng r «i_ iddr ong
trac Pd Cb thuc "alkh i Kon Tum. NhiQu céng trinh nghién @ L ‘& cdng b
trongcac¥ ch2 tr on,cvQlFH Wyl citl the®luh c 8c L 8§
magma xam ntp , phFrnaolam sang t vQthanh plin va chidl , Qi ki h thanh
thgca c8c L8 magma.

n"i ° mg@ghién cu lagranitoidkh i Ng ¢ T.,phan b ch y/ut r “aa L
banxa Ng ¢ T, huy n nds To, t'nh Kon Tum L « ~ & ©Ed trong nhQu céng
tr3nhirrom@: c! r€YachHgl20010@0 cavNguyn Vi n (IB85p n g
va 1:50.000c aNguy n Quang Lc (1 9 9 8 Jnh tas dihiSuoQtring sa,

I"a hod, ki ttb nhephial’ hg,L hig nam khu Ngc T. ¢6 thucL, i quHog Tu Mh

Rong 1a t& ng qubg wolframit - molipdent Ngok Loak, bismut cung v d

t hegxd-hi/m; Dehmkim (R006)3] L « p h Oirkhodéng hoa, 8&c L
t T n@ khoang héavolframit ' ‘& KL mgrb€thanh h thth anhi wolframit,
ngoai ra c6 BM hi n khoang héa molipdenit, cac\Mi thanh h quHbg n i sinh;

Trfn Tt ng Hoa (2005)4] nghién ¢ u khoang hoéa vang v@olipden’ granitoid
khniNgcT:Tfn Ho ng V20 nghienoci 4dit | ng kirh tb Indosini
vatlh  h - a miakigoma PLt ™ ngth i cholrag granitoid Ngc T. ¢6 ki,

n £ ntg qutbg CuMo porphyr.KJT qul nghién cu ¢ a Qtai TNMT.2016.03.05

i Ng hiof nt cn h c hoa tnalipdan:-cac thinhd granitoid kidu Ba Na
vatzZzm ntng sinhvakbb®&ngah#io c @ khddng hoa, ding

hoéa molipden trong i granitoid khiNg ¢ T. khuvec ntk Manh, x« n
la: i) Khoang héa €ehg nithg nmith molipdenit (MeW-Bi) theo cac khe rt trong
granitoid;ii) Khoang héa ehg mith thch anh- molipdenit (MoW-Bi (U) xuyén
cdbgranitoidcé dthg mith theh ankmolipdenit, molipdenit Ehg H& nh LU vy

[ nyxuyéneb L8 granit porphyr.

Tuy nhién ¢ h€a c uticmgphcacti@u clai tham sl t x&€n g
U'nhkh[n £ ng $tigwdhmcq ubdéc mongranitddkh iNgc T, | " m ¢ h
cho d béo tr\d v ng khodngEnni s i n h, khlenlkmngg ribicéc mhh t
sinhl i ° n Jp thanh ¥ franitoid khi Ng ¢ T.. VQc h' kbkoa hc, chuyén
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ho8 sinh ‘kngb@ hrtipitt & ¢ h €y °amodhQagludtans 2
y Kn tinh chuyén héa sinh khoang va mF gbo6c mon granitoid khYNgd Tm
.RQ 7XtP{caV}phinghiencu t 2 nh ¢ hashgadtimg vi 0d8 qué
tr3ad¢l L h3nh th” nh magma Bidgiwugimkiimoivd 1t 'hy n
dotwWd baotiQn nt ng [k aldumvge nghién cu.
1. M, cc_ta “doudn

Lam ré tinh chuyén hésinh khoangva m ¢ | Béc mong a granitoid kR i
Ng ¢ T, Kon Tumph cv d bao tim kijn khoang Bn lién quan
2. Nhicmavfnudn

- Nghién cu HY Whi dchHl thanh pfn vd chil  vQi ki b thanh €
¢ a granitoid khi Ng ¢ T, Kon Tum.

- Nghien cu t 2 nh ¢ haihdd wa chuyéa héd sinh khoangc
granitoidkh’ i Ng ¢ T, Kon Tum

-Nghiéncu, L &8 n b  Hoc @on granitoid Ki Ng c T, .
3. n€ing v° phUm vi nghi°n c_u

n"i ° mg@ghién cu la granitoid khi Ng ¢ T, khu v ¢ huy n nds T8,
t'nh Kon Tum.
4 . Cg8c Li Wm m, i c.a |l udn 8n

Lfn fW'tién chng mi rchgranitoi@ khi Ng ¢ T ¢c6tiQn ntng sir
khoangmolipden (Mo), wolfram (W) va urani () r ° n hctihng$da va phan
tichluch gifid Ii' u "alhda, the h'a L h ~ ray v, bdo ttWtheo cac ly thuf} khoa
hchin 4L

Lfn fUtiénlun &8n L 8&8nh giNg cd.rla«n bdc mdndm & h
trung binhi thgbtrén dall  t ralhed, tiich hc,  Ih§ it s cac nguyén
t ch'th chomc _ Bbéc mon.
5. C8c ludn LiWm blo v

Lu 5Q L1 Nghién cu chuyén hoa sinh khoahfn g c 8c phkHhng p
nhaun h €h uy ° na hoa, #th Héa, WM ma ghadnh oxy hoai kh ¢ a
magmam i quan h ngll n g ¢ quHbg hoa va magmeho thsy kh i granitoid Ng ¢ T,

c06 chuyén héainhkhoang molipden (Mo), wolfram (W), urani (U)
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Lu5Q ¥t 2 KJ} qul nghién cu vQl a chdl, thth hic , N8’ illséc
nguyén't ch th vQm ¢ , Bboc moncho thby kh' i granitoid Ngc T. com cL,
béc mon trung binh thd | * m “clHg nsh  [ri t8n gktftquHbg hoatheo
khéng gian.
6. h nghoa khoa h ¢ v™ th ¢ ti_ n
KJT qu nghiéncux §¢n hl"dti@n ntng sinh kho§ng |
wolfram (W), urani (Ulva m ¢ , Boc mon ¢a granitoid khi Ng ¢ T, cho thy
phfn v ['mmh Ll koc mon vatrongdn t 2 ch L - VWhnaAgcho ¢, n
khoang §n  t ©hgnrgkb Vihinay m ra trivd v ng cho tim kin, phéat hin
khoang §n Mo-W-U*“ riakiiNg cT,t r ong @ cl §uanB@®ynhny
nhi gr aniHiloHott cob\W & a b kcac chm nh .
K/} gu nghiencumc . Bocmoncoyn gh oatint ht r achtid L
bdo mckh[ n £ n"gtUtkhoang 6nt heo khl ng gi‘aoli@mi qu§
sinh, ngéd sinh)n h €: gl B ®u t “©haqoutbglhdéa molipdeii wofram
lién quan ngun g c v i kh'i granitoidNg ¢ T., L § n hi ghig®&dt chtturani
cO thAb boc mont. kh'igranitoid nay © L €a Vv hotfnmiieh v.aét r €
7. Ch s° t i li u
Luch  § nc x8y€@ ng trén0 2 Qtdi KHCN [8,9] manghién cu sinhla
thanh vién chinh  t r dNnCgS LI ati/ptkilo sat thc “al by cac I mxu,
nghién ¢ ucacmHucduchitif khuv ¢ Ng ¢ T., danTd, Kon Tum.
KJI qul phan tich ca chinh NCS"gm: 24mX phantichBag ph€hng p
ICP-AEStVi'n ‘achVin nt'ng -(BANGGI )
Luch &n con's d, ng K} qul phan tich ca  0Qkai KHCN [8,9] g m: 22
m¥u ‘athéaBag ph€hng-MskhH® @l ngugdd t 05 mxu ki qul” thanh
phfn bao thWM § n h 1gii " §igmm@yma nguyén sinh & granitoid (trén 40 b
phan tich); 03 3 “dgv b1 o x y ¢ hkbg nioBpdenit; 03 gduphan tich
FngvUPDb tr°rWABicnhtioamohdidhg L'§ (granit por
ht trung- nh ); 15 mX microsond: b, y/u trong khoang & quiHbg; 55 md thtth
hc 8 mMukichhst nhtronngeshomulkBh st nhtron ch
khoang; 15Uk h o §ia; 0 n¥uBao thk § cnhithit | thanh tb qub g é
nngthi,ludh 8&n " cdingackGqu n h € muphan t2ngth L
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Rei Os (Tfn Ho " ng \20], 01 @ " Ag)v bGr S (TN Tr ng Hoa,
2005)[4], 18mXuhéa qitbgvam g i «aNguyin & nmg@€iang (2001)2],
15 mXu hoa silicat granitoid, @ Nguy n Quang Lc (1998)[6] va cac bao cao trong
| €u l'acHl
8& Cblu tr¥%c c_,a ludn §n

Ngoaim Lfuvak}luch,ludh S§hccHi€tr Y%4c th " nh c8c cf

C h €h nKhai quat QU Wih i & chdl va khoangBh khuv e Ng ¢ T,
Kon Tum

Ch€ehng  ®luh@iph €hng ph88p. nghi°n ¢

C h ©h nrg§ mMgi tinh chuyénhda sinhkhoangg a granitoidkh i Ng ¢
T, , Kon Tum

Ch€ehnndgb #Mhim ¢ , Bé6c mongranitoid khi Ng ¢ T., Kon Tum



L" ICdM w N

Luch  § nc th. &chi n va hoan thantY Vi' n Khoa hc “achdl va
Khoang $n,d @ s h @hg o khoahc ¢ a TS. Mai Trng T va TS. Tnh Xuan
Hoa, NCS xin bay, tlong kinh trng va bi} hn dog Ccac tiey . meda.
Trong sGt qua trinhthchin, N C Sh L'k€© muan tAm], ng vién vagiap
I caPh, nag h-a vi'ng Micil ntga @lhdn\icn Khoa hc ‘@
chHl va Khoang Bn va cac phong, bantc thuc.n ' ngthi, NCS ¢ idn g'lc€ h
s t€ethv ph€hngs prh@ip ¢ a ¢huyén giaPGSTS Bui Minh Tam,
GSTSKH. [GvozdewVitalii] trong cong takh[o sat thc "alv " 'n H , mg@ghién

¢ u sinh khoang; s h tr nhit tinh ¢a TS. Vera Pakhomova, TS. Maksim
Blokhinthu cVin "achHiVin nt ng -(LiEnEb&ng Ngarong cong tac
phan tich cac l m»u va luch gili k/3 qul. NCS xin trantrngdm hng is¥%p L
cac nha khoalt v ~ ™ ng Bghip ttong sut qua trinh thc hi n luch &n nay.



CHh u NGKHALQUATV gnnC qgMn ACHr T VAKHOANG SN
KHUV- CNG CT ,KONTUM

1.1.Kh8i quéh 8Q hghi°n c.u
Ving nghién cuthuc _ilchitraic PO CO6, Kk Kon Tu Mgy nhi

gia 2iuvbnp: r 3lab Ll m g Neoproterozoi Mesozoism Ng c
Hi-Ménr-akk Lin v~ iuvhapRaeyMasapriot er ozoi
-TOP vi BL trenjg ol phEShngtaylbb-L 1 ng valalnm g
b - tdy namt ‘€h m@ bao’gmch y/ubi ¢ § ¢h cliaohilii Proterozoi
va cac thanht granitoid Hi Van (Ps-T1),BaNa(g) . n©y ch2wmfh |~
hewgcas Lng giavilc "alf n  rffGondwana) vao fing Au- A.

Tr € n t 1975, ving nghién cu n3m trong pfn phia leb ¢ a "alkhi
Kon Tumcl « §L'@ ati Phaplnghién ai , n f fulld J. Fromaget
(1937, 1941, 1952). B qu nghién cu  ‘lc€nghptrénin “ Cacii nt! ng
D€hn ¢ : 1t2.000.000 (1952).c * n g "atv§lg coln [’ tr ng | ¢ (khai
quat)n Ing D€ hg do D.P. Lejang va G. Coston thaght nkm 1935. Nm 1967,
h[i quan M L &/ hanh bay.t may bay 't I 1:1.000.000. Tuy nhiérti c[ cac
cong trinh nay’Qi mang tinh khai quat@hinh thai & triic ¢ a khu v c | n, chea
c6 nh ng nghién cu ¢ thw

Sau ntmid 8 a5tchccga c¢ § caadhlién Xb,cong tac
nghién cu "alchiivakhoang §n L ‘& ti/h hanh nshh n€va kha bai bn. Trong
cac cong trinh. o €'\a chil va tim kifn khoang Bn t | 1:200.000 v&l:50.000
(Trfn Tinh va nnk, 198¢13]- L ‘& hiu L 2 nrht &v9' %8 VLt n @ hrik,
1998; Nguyn Quang Lc va nnk,1998[6]; . . . ) L« ph©n <chi a,
gi i cacthanh tb "alchdl, phat hin, mé { nhiQu  Vih ikhoang Bn. M ducon ¢
nhiQi g u a Wh vQdhEl tric- ki/p ttb ,  n tha@npn vd chHl cac thanhtb “al
chHitrong viing nghién @, vQc hin,ii «  cth ngsibic a nhiQu tac of.

VOmH “alerdiva khoang En, cac cong trinh nghién @ chi ti/J vQkhu v ¢
nhe |~

- Cong trinhfi n o€bm ~ L a cHilva tim kifm khoang Bn nhdm't nds T6
t 1:50. 00 0h@Quahg\.g uaynnk,1998)[6]. Trén tcrs céac th LQL a
chii va cac dih hi u vQtr ng sa,l”a hoé, kih ttb cac tac gf L & 8h gia va phan
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vung trd v ng khoang Bn° khu Ng ¢ T. nh€sau: Phid. hg,L hg nam ca din
tich nghién cu thu c L, i quHbg Tu Mh Réng, t€ ng qubg wolfram - molipden
Ngok Loak, cé tWd v ng B: v. i khoang §n tr ng tam la velfram molipden
bismut \axU4- hi/n. Phia tdy nam va namadi n tich nghién cu thu c L, i quHag
Ng ¢ Hi, tr€ng quhg véng - b’ - I §uy Ng ¢ T. val ‘& L gh gia tr\d v ng
B:1 v, i khoang §n tr ng tdm la @ng, Bk, (corindon, saphyr). B qu[ céng taclo
vEbn [ L phat hin Livh khoang ho@nolipdenwolf ram-bismutn ak KhSa trong
di n tich Ngc T.. Khoang hoa thwc thanh h greisen wvelframmolipdenthi/k.
Theo cac tac §ithi LHb Liwh qu-bg hda, quy mo va ¥ v ng ¢ a ching cia
I *& hoan toan lam rd vafi ngh cfn ti/h hanh tim kim chi tip t ' 1:25.000
trén din tich vangn a k St i cacl’ i t€ ng khoang En chinh [a wolfram,
molipden ngoai ra c6 thk/} h p L 8h gia tr\d v ng ¢ a bismut, vang.
- Cong trinhiiNghién ¢ u ki/h tb va sinh khoang Naii t N &Ngudy n
Xuan Bao va Nguyn “Th€Chi, 20001 «  ftheo hguyénd thanhht r ° n ¢ h
s thanh pfnvdchllivahthng h- a t dsedngl onh v
- Cong trinhid Ng h i ¢ nQi k& n thanh & va quy It phan b khoang
sfn quy hifn lién quanJph hdt | ng magmakhuvxemi@r Trung v~ TOy
(Trfn Tt ng Hoava nnk 2005)[4] cé nghién cu khoang hoa vang va molipdenit
granitoid khi Ng ¢ T. v i k/} qu vQthanh pln nguyént hi/m t rong LI
khoang, nn g, NAaCl trong bao tW * nfy v bQh S trong pyrit cho ) qurhg hda
Lot r €mdunqdghunhitdcht d @ s ©u Trigw tuicg a qubg:
h-a trgHmaggia,
- Cong tinh fiNghién ¢ u sinh khoang va dbéo tr\d v ng khoang En il
chli tric-kihtth P! C1t o  oKE@vammk 2006)[3] L« pho©nira ¢
kho&8ng h" rgkhodangoa, tac\Mthanh h quHbg n i sinh. Tr o1
ving nghiéncu ¢ * ng khoaBg héawolframNg T. L ‘& H® t r &hagh b
h tht%h anh- wolframit; ngoai ra c6 B hi n khoang hoa molipdeiTheo cacéac
gilnay, vang nghiénwmm t r o R&gCoOthuc il Mkit r Yac Kon Tu
céc thanh% bip chidlh tfng Tdo P, ph ¢ h Dién Binh, phc h H[i Van, ph c
h Ba Na, h tfng Kon Tum.
-CaTfn Ho " ng Y20 nghién@ & okt  nk kih tb Indosini va



ti/h h-a maghkaow P! Ci W& Jibanmcéchphc ht xam
nhdp trong khu vc ,” nglth i cho rRag granitoid Ngc T. ¢6 ki n £ nlg quthg
Cu-Mo porphyr.
-Ct'ng t WRtrakhith &indt hreg adly may bay ving Ngc
T,tnh Kon Tumo Tng®igngya nnk, 200P] L « L Sthfcagi §
d €tntp x49 trong tfng aluvi, phon b" d
I/Jn c¢c8c th" nh tUYo sa kho8&8ndé& muonlaiztbm, qud
c8c mUch apl imagman d¢rreomigtikihdBitbo  NDBiVvln pt
h™  Qtn/h™ i g Ltghdt i hdaclinWm g lii Mg ,k h o § nipglenh o §
(cickhdn g KEemRLl ng, bi s mumnakDéwar flrdagm)c 6T, ¢
ienquanyjn ¢ §c €dMfg @h’ taharmma dpit c¢8&cng§t, dd
L'i n., i, ngoUi tria/hp tx *%d od_ia dh&¥d nh, phe
L'®i Jn chblt hnakbhingn g dicB ®cE nle’ celc Wm
khodng h&at Yaanht hiokic h t KeBglc i t | . na cthtrb@mé d
(m LNg c UFna)v k mak(@d (pdmfmHitrn , chli Quadr wg
mélJjna v chét ¢ MHJI]td rutic hp Im, i6mec h " s €Y tanxhu
| € wyg cnghi p tL@Platdhi WQGmhben &dW uh hi ~ n
khodn g t®hm téd khodinvcdnltrong kh™ aNagrani t
-Ctng tr3nhu Adlghy ©a hok maipddh cac thankbt
granitoid kkd BaNavatin ntng si nh, ak td8adgguwhae b n
Ni m va nnk (2018)9] x &lcgratitoid khiNgc T ¢ - | i ° mti@uan |
ntng sinh mo'lrigipéd ewnt ng Ir p°nhiQu loththash phn vd chl
ca L§.
N h &}, eac cong trinh nghiénrc@ L ©@y/uphtcy ¢c ho Ebm = V¥
I"a chd, tim kijm khodngBn v © t 2 n h "addawgay Morva mts axguién
t khg8c m”™ c hifa _ NQ&nhlchuygn B& sinh khoangkhfnt ng si n't

quHbg) va m ¢ | Béc mong akh i granitoid Ngc T, .
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Hinh1.2: S h” lacikhuv cNg ¢ T., dnT6, Kon Tum [6]

CHU GIAI

D&t cudi, sdi, cat, san.

Hé tang Kon Tum:
Sét két xen cat san két, cudi sdi két.

Phic hé BaNa
Granitoid porphyr, hat I6n, sang mau

Granitoid hat trung- nh6, sam mau

Phic hé Hai Van: _
Pha 1: Granit biotit hat vira- I6n sam mau.

Pha 2: Granit biotit c6 muscovit sang mau.
Phtic hé Bén Gidng - Qué Son
Kiéu Qué Son: granit biotit hornblend
c6 dang porphyr.
Kiéu Bén Giang: Pha 2: ganodiorit,
diorit hornblend- biotit.
Phdc hé Dién Binh
Pha 1: diorit, diorit thach anh, diorit biotit hornblend
Hé tang Dak Honiang
Téap 2: da phién thach anh - 2 mica, da phién
thach anh felspat- mica, I6p méng quarzit mica.
Tap 1: da phién thach anh- felspat- biotit-
silimanit, @& phién thach anh 2 mica- granat.
Hétang Tac Po
Tap 2: gneis 2 mica, gneis biotit- (granat) hat nhd,
d4a phién thach anh- felspat- 2 mica- silimanit
Tap 1: gneis bictit hat vira én I6n, plagiogneis
biotit, gneis 2 mica; amphibolit, quarzit
KY HIEU KHAC
Céc bién ddi: prenit hoa (PR), sericit
héa (SE), amphibol héa (AM); clorit héa (CL),
muscovit héa (MU), epidot héa (EP).

Dbt géy: a- xac dinh, b- dusi I6p pha.
Ranh gi6i dia chat: a- xéac dinh, b- du kién.
a- Béicanat; b - B6i sting hda

a- Granit; b - Gneis bioti-amphibolit
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1.2.n Hic Wi Wmwh bk h o &rhau sv[ .t Ng ¢ T,

121 SD W/QJ
Theo tailiu bln ™ L’a cH 1:50.000 ca Nguy n Quang L ¢ va nnk(1998)

[6] cac thanhdb I” a ffng phan b trong khu v ¢ nghién cu bao g m.
1211 H  tfngetfdc P, (PR

H tfng Tcb P L ‘& Nguy n Xuan Bao, Tnh Longva nnk(199%) xay
dng tr®°h tfotp BakaxPwaphch Ngc Linh co tui Paleo
MesoproterozoiTrong di n tichnghién c u chiingphan b * phia kb va phall t n g
V. i di n tichkholng 70 kn.

Thanh pin vd chilh tfngbaogm2td nh€ s au:

Tdp 1: gneisbiotit, gneis biotit cha granat, plagiogneis biotit, gneis 2 mica;
|, p m ng gneis amphibol, amphibqlgneis pyroxen, quarzit biatit

Tdo 2: gneis 2 mica, gneis biotitr @ranat) & nh , pl agiognei s
phi/h thch anh- felspat- mica (rg r a n a t Jnh,thtcli &h- felbpiat- 2 mica-
si | i manintthkh arfh- botiti(r di st e n )/ thddh S&nh p thiatit
(rcor di er Iptthteh ank-$iotip-rsii | i ma nJjh thitth anlg felgphti
mica- graphit; ] p m ng quarzit mica, tll kinh ampbhibolit.

T ng Qday ¢ ah tfng Tdo P kho[ng 1900- 2150m.
121 2. H M tHFENhmgi gnrhygn ( PZ

C&c Inhgmhbitfn g kn Hhni an G phia &y nai_ca phtm
vi nghién cu, ching tb thanh 2 {i ch2nh k®o d-L?! npgh@hanng c
di nticht ng ¢ ng khdng40kn?.

Thanh pfin vd chilh tfngbaogm2i nh€ s au:

Td 1: ns§ ctn cht Wp tahplagpdneis biotit- amphibol,
plagiogneis biotit ¢ granat) & nh .

Tdp 2 :cé tha®h phin la phip thieh anh- plagiocla-2 mi cafph L §
thtch anh- 2 mica- silimanit (rg r a n a t Jj amphitgl &pnly i

C§c MeHlhifn g kn Hhni ang kh'mgyipghfotrém t o~
fihtthg Sa Tfh  §énb7Tr 1993thh gc ITn ¢ _ranThivi@Ldfgt
Nguy n XuanBao (1994), vi trongdp 2 c6 phat hin | p sét voi day 20m, cé quan
h ki/nttby icacthanhdbh tthg nak Thl i r .[thBnh tlphanv c § ¢
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laftngmithu cphch Kh ©mec.n
ChiQudaycatn g . idB%® y1050m.

1213 H tfng:z2kBon Tum (N
H #fng Kon TuwmMNgulnXudhBaoxdckhbntm 198Hu L€

L2mhm 199 NguynNgcHoachnhlyb sung nt@actFrd 94 .

tichcah tfng| thanhcacih@dc t heo c&c t lksano,ghylnul ng
phan b t phia ty kb xu ng tdy nam va nt it" tdynam ving nghién a, chim
di n tich khdng 14 k.

Thanh pln vd chit Sét bt k/f ch a monmorilonit, cat B h% nh mau
X8m Lenmtr§m, oxandtac| p cat$h, cuis isth cat.
1214 H n t_ (Q)

Céc tFm tich trQn bt Il chi/Jn di n tich khdng 35 y40 kn?, phan b d ¢
theo c8§c t hu frgséticdt mélt X Tt B mab vapghday y7m.
1.2.2. Magma

Trong di n tich nghién cu, ngoaigranitoid khi Ng ¢ T, , con c6 nkibcac
thanh tb xamnhdp ¢ a cacph c h : Dién Binh,B/h GiRag- Qw]S h vaH[i Van.
nkb Whic a “il ° mg@ghién cu néu trén tivhi n theo cac phan W' a chil
chung nh€ sau:
1221 Ph_c¢ h MSdb)n B3 nh (U

Ph ¢ h Dién Binh do H&nh Trung, Nguyn Xuan Bao (1979) xacdb.
Ph ¢ h co thanh pfin phan dlién t c t diorit t i granit (3 pha xam ndp va pha
I § &) “wHLL €©r &hhyp dong sinh khoangat ch y/u sau:plagiocla
+ thtth anh + felspat kak biotit + hornblend + muscovit C 8§ ¢ clpl§c ht h u

3

phan b thanh cac ¢chm nh n3n" phia tdy nankhu v ¢ nghién cu. V. i thanh

phfn L phalgaphch v " HLVWhhnh€ sau: gr akouwhgodr i t

thanh plin plagiocla+ thtth anh + felspt kali + biotit + hornblend + muscovit

Tu i thanh £b: TheoNguy n Th Bich Thy (2018)L 8 gr ani t oi d
ti i ngv U-Pbt €hngyi470ti u nErm)L ‘& P tu i Ordovici Silur.
1.2.22.Ph_ cB/hn GiQunjg Shn

Cac thanh% f h p B/h Gitag- QWS hn  d8oh THing xacdp n £ m
1979 yitén gilaPhch QWJShn, tr ondgndh-yuhphreh lap h

)
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gantmauhng. Ntm 1982, t rdobjrg™ [EalchHigmiQi Nam t h "~
Vi tnamil 1:500.000, Nguyn Xu ©n BmkbthabhehghhB/h Giragi
QuUJShniquannim L - _¢H bapdm cac thanhtb phan ddait magma
t r un gJ/haddgm gabrodiorit, diorit, diorittle h  an h | gmagamib di or
Nh ng nghién cu sau nay_ca Husnh Trung va Phan Thn (19 9 5) L« ph©On
cac thanhU ph c h thanh hai W ¢ h 2 n hW B/h Gitag ( JBZd bg) va
ki QU]S h (WPZ:q9).
Trong vung nghién.as , ¢ 8§ cckilMB/ntGhiag c6 nkbpha 2 vi thanh
phfn | © granodiorit Dbiwitits§dackdQwsid, t
phan bt h e onghdEnamt nd¢ P | di Rathue Ng ¢ H'i. Kh'i c6 dthg
'3 g | c, i@ tich gn 10kn?, xuyén eb ¢ § dh chligh thng To P . Kh' |
c6 thanh phn chinh lagranit, granit- biotit - hornblend, granosyenit c6 hornblend;
it granodiorit biotit c6 hornblend, monzonith anh k&t  t rQu g rid kh i
b felspat kali nthh n€,
Tu i thanh tb: Theo HwBnh Trung, Nguyn Xudn Bao (1979kiW B/
GifngcOtuituy t "iB63 y282triu n £ nip tu i'Pal@ozoi mun.
1.224Ph_ ¢ h' Hfhiy Vvon (o2aT
Ph ¢ h H[i Van do HBnh Trung, Nguyn Xuéan Bao (1979) xaefp . C8&c L
caphchn "y clL€hia ra 3 phm&.pha 1, 2 v~ p
- Pha 1: granit biotit® trung til n t ‘€©hH s¥g mal, cé muscovit.
- Pha 2: granit biotit c6 muscovit sang mau.
- Pha ntch: aplit, granit aplit, pegmatoid, 4h anh.
Trong ving nghién a g phal, pha 2vadi nphan bt heongh@ * ng
bbb xing L2 mdy Xanh, Ten Ho thuc da T6. Thanh plin granit, granit
biotit khd $m mau &l ttb kh i /pL'nth | hg@u .  C § ong tilfBxUcttréhg it
gHb, chiing c6 thanh ph xu ng t i granodiorityi ° hg®iotit [én ti 10 - 15%.,
L i n iti/p xdc gp nhiQu thwma v i k 2 ccht vai bn®t i hang chc on? b
bi/n "i nh ng mc ., khac nhau. Cac Wtu la diorit dhg gneis, granodiorit
dhg gnei s, gn dntisth anh ticaay,r alh & t i thith8anhp h i
biotit T silimanit.
C § ca xam nlkap phc h H[i Vancogia tr tu i ~ng v U-Pbla khdng
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24142t u  ntheol ° _ crPhag(2012.
1.2.2.5Ph ch Ba Na(J2bn)

Phch BaNadoNgun ViEn Tr an gv,b nN@gDAdp) xacdp.
Trong viing nghién ai ¢6 khi Ng ¢ T. (kh' i Ngok Loak), thanh% xam nhp
I ‘& céac tac di phan chia ra pha xam dhchinh yi granit 2 mica, granit biotit c6
muscovit Bt trungtil. n,h&@ kh@ng plha 2 s &mygv mM@Lhhhn,
p h a Qhggranit aplit, pegmatit, tbh anh, riatip xicvih tfng Tdo P ph
bi/h hi n °*Nng& ng hda thkh anh- felspat, thkth anh- biotit - cordierit.

K/Tgu L o ~ gammaca Nguyn Tmg®iang va nnk (2001)2] L« XxX8cC
I"nh n chiiphong %t h ~° my kdli ® 5%, urani 18 20ppm, thori 36 35ppm.

Tu i ¢ acacthanhth ‘lc€ilsanh v i kh' i chuh Ba Na.V. i 3 mdu xac
'nh bRa g ph€hn/pphinhihmircan ca Ng hi ° i, Wadlatsuth
Ki yoshi, cRi&hNguynn Vit nch&dia tr81r6, 82r7, 76r5 tri u
nt mngviCretamun.

nH  Vhi & chbl granitoid kh” i Ng ¢ T,

Kh' i granitoid Ng ¢ T, mang tén mt trong nhn g ‘nhl’ndi cao nhi trong
v¥%ng, ¢ 8c hlnhglbkm Pphia tayhlab. Khi cé dh g nly .chie
I’ “eng kinh kh@ng 12- 13km, di n tich khd'ng 320kn.

V.is h tr ¢a c §c a offi ¢6 kibh nghim cao n® GS. TSKH.

GvozdevVitaliil, PGS.TS Bui Minh Tam, NCS clunegbttiWtac g LQt " i Jhl «  t i
hanh kifo s'§ ¢l (inh 1.1;4nh  1'a2 ), ali t' mg@ghieicu v~ L «
ghi nhch granitoid khiNgcT. 1| © 2 nh- m L8gi@ah2Znmhh- -manihg

rérang, M hins chupd 0@ t hséudinh1.3). Thanh pfn § m: Nhém F
L'8 gr ani . tibaptom i hny dil t kh i, sing mau, xam 8g (@ nh 1.4);
Nhém - § g rtdrumg-nh , skl tb kh i, sing mau



92 7

Pak Pl&

1am trogng Due Néng

%

16

T

36 H

32

A\ N

Y

X
1(52
281
92 i e
Nguén: Theo dé tai NCS truc tiép tham gia [8,9] 1Y LE 1:100.000
CHU GIAI
’L‘_-}- +++’; Khai granitoid Ngoc Tu %,,}b. | Ranhgidiachat:
— ; Granit: a. porphyr, b. trung - nhd a- xac dinh, b- du kien.
Céc bién ddi: sericit hoa (Se), 3 T
Clsz ML(; muscovit héa (Mu); clorit héa (Cl); / i s D‘?! e naL,’
e berezit héa (Be); greizen héa (Gz) b b - Boi sting hoa
a/< b Bt gay: a- xac dinh, b- dudi I6p pha. ,2 Biém khoang héa Mo

Hinh1.3: & lokl ttGcthteh b ¢ kh i granitoid Ng ¢ T,

nto Vihithich K ¢

+ Granit porphyrv, i ban tinh Bt [ n, t ¥n  m" Jja saig mau’gn cé6 mt
loY la ban tinh felspat phan kQ1 t r oimig 1.4) & l6l(th hai la ban tinh phan
b Unh  mg@hanbk h! Qgtrodgn@ L §y/ugphdcsui dn Rh Nga,
phia nam khi. Thanh piin ¢ a hai I&1 nay gi ng nhau ‘gm thth anh, felspat, it
biotit, ban tinh felspat h-rkil, n  d angt 1:4cm inh 1.4). TrongkM L8 n"~ vy
mts khuv cgp cac p e g matibi ttcd g nh ng bih " ilch' n g, i dreisen
hoa yL, bin " ilchlorit hda, sericit hda, Hth anh héa, albit hdbaHy d csui dn
TaKan (khuvcthy 'dida Rh Sad doMarthu v
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dnhl:Gr ani t pmr pkhhyar 9 n h2: Granit porphytt 4i s u
granitoid ,KmTum r Rh Sa., (NI T,

(NT2302)(i nh: n n_ c Gnh: n, n. c8Ng

a

'L'lnlh.3: nh gihﬂtc;t dnh4 Granit porg
nheg huy Wn i Jp v, i h 4t .(NT2384)

x

t
(NT2110 (@ nfm;, n_c Ng@¥y (@Gnh: n, n,. c8Ng

Thanh plin khoang a: ch y/l la tHkh anh, plagiocla, felspat kali, biotit,
MusCcoVvit.

- Plagioclachi/jn 40- 42%, c6 ¢hg ttin t hinhvi  k 2 cch QLD,45€
0, 7P (2,2x3,5)mm (i nh 1.6)l a frpplagioclab sét- sericit hoa y, c6 i b
muscovithodfu, song pt it mfa djhtes nidotigiodlas- andezin).

- Felspat kali (32 34%)cé dhgtaihnat h3 nh ¢ .. ck daig tLh€
trong khdng 1ir ngt ( 0, 5 x Jp yaBdmnguan &at By bag mX ¢ c,
felspat kali c6 Bl triic van pertit, coHin khfm céc vi tinhplagioclat hinh bih
I” i, c6 & b carbonat hodfu (4 nh 15)

- Thtth anh (23- 25%) tha hinh phan bk h 1 rQgtrog mM4, c6 ch tb
L' 8§m, kechhitkp€LB0IZmm, nkbstth, tblan séng yu (4 nh 1.5)
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- Biotit (y 2%) dhg thin ngda b chlorit hod héb muscovit hoa loang |
phan b r[i rac. Biotit mau |c dii ¢ L'da mdsh. R rac ¢ vai i nh
muscovit (45%) khéng mau e g . iFa€h (muscovit nhi d ch) (4 nh 18)

- Khoang  ph c6 zirconvai i, monazit va apatitéh g m®o " mg- t h
Li cY%nigsphenot it

- Khoang v quHhg (qu)y m~™ u  WMegrit h méo mé phan 'brli réac,
phln chiu anh kim nthh (4 nh 18)

+ Granit Wt trungnhY, s § ng /M& mdu, & ttb khii , L1 kK hi
ddhg porphyr . Tr on gloBatnhQ §\Mhigp graniht trung k h |
nh , sang mau xenGo t r ogragit popByr (nhoml) c6 ranh gii chuy ti/p
hoHb khéng co ranh gi rd rang

Thanh plin khoang vt ch y/u lathtch anh,plagiocla felspat kali,biotit,
muscovi, bi ot i rig b thlorhoa.

- Felspat kali chim 38- 40%, c6 Qmium L, ¢ do b bi/h " ilsét hoam t
S thin rd van pertit, mt S c6 song tinh rh g . i (m&roclin). Felspat c6 &hg tan
t hinhvanat h3nh k&2cthtQnht HiatsonglpHm vir ng t
(0,35x0,5§3x4)mm, phan b'Qu khdb trong m&, m ts thin | t_rplagiotlanh
khat hinh n3m khim trén tin felspat kali | n (4 nh 19)

- Plagioclad a ongt 28-3 0 %," nd thbih " ilsét hod, sericit hod kha
day lOmHy m ts b muscovithodfu.Plagioclac , n t " n d€ mmhg ti
s cohin "hg&b . im. nt iYdch twp xac¢ gi aplagioclava felspat kali
cé hin " ngén c xen mirmekit(& nh 110)

- Thich anh (24 26%), c6 d&hg tha hinh méo mdy Fykholng tf ng gi a
cac khoang &. Thch anh khéng mau, kusteh, giao thoa xam sangdsong ro.

- Mica bao gm d biotit (3 - 4%) va muscovit (3 4%), chiing c6 €hg thin
kéo dai yi 2 cthh ngda nham nh khong ré rang, phan brli r 8 cQu thoihgg8 L
mdu,mtschtdo trung th” nh L&m

- Biotit (1-2%)t h &g b bi/h “ilchlorit hoAvenriah® ho " nngt o n
th i d[i epidot vi Ht, h& nh d ¢ khe nt cat khai. Mt s thin khéng b bi/h " il
hotb pHn trung tam khong'thi/h "iL ¢ - m luadn€©u L

- Muscovit khdbng mau, cat khaithan®n 1 ph€hnd2. gi ao t h

- Cac khoang & ph : zircon, apatit, monazit, it sphen

Apatit c6 dhg tr kéo dai khong mau,@mHulbh thin b, n i cao, giao
thoa xam ghi,db _ niy kéo dai am. Zircon codg ki gtb c6rin Len bao qu
m ts h4 méomod mm kh[m trén biotit.- Khoang \d quHbg (qu) h% nh méo mé
m” u L e n Bkgaangpgin chip anh kim néhh @ nh 15)
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phyr. fk, pl, m‘c, q

4 n b5 Granith 4t tnrh@nvag 4 n h.6: Granitpor

granitporphyr (Il): or, pl, bt, g MX u ( MXM 2101/3)
LM210¥) @ nh: n, n.c )l (@nh: n, n c )Ng
5 T T e YRR, L o4 ": =

~:v ,‘g ‘f: 5 ? ~_: - =

4 n b7: Plagioclap h ©n L granittd n b8: Granitp orphyr kh
porphyr. pl, bl MX.Iv 2105) fk, pl, mc, bt, g, qu  ( MMRWL09)
(nh: n, . n c)I)Ngu (@nh: n, n_ c )Ng

4 n h.9: Granith Yrung-n h.fk; pl; 4 n h10: Granith YGrung n h. pl; mc;
mc; bt q. ( MX_M 2334 bt g. ( MX.M 2334/])

@nh: n, n.c )Ngt (8 nh: nNhNguyéan, 2018
Ghi cha: th ch anh (q), plagiocla (pl), felspat kali (fk), biotit (bt), muscovit (mc)nguqu)
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ni Hip i
Trong ria kh i granitoid Ngc T. c6 cackiQ bih " il ndre®enhda,
sericit hoa, chlorit ha&,. iv i kiwWibi/h “ilL gr e i Bbe nt rh@naghuln h
X « ntk dehAn thepaac khernga .IN§oaira, H v tri ti/p xic gi a
kh' i xdm nhdp Ba N3 céac thanht bi/h chlib bi/h “ils ng hodn ©y Ing nh
bi/h " illién quan trc ti/p v i khoang héa hieb cac qua trinht quHg.
+ Khu v c céd cha | ilbi/h " ilgreisen héad chiQi r ng 5-10cm, kéo dai
vai ch ¢ mét (35-40m)(4inh1l.11 1.12 |, L8 glt@y i difpi dvOmau
s, h'ngn; alth@nh pfn khoang ¢: phan bit  r e | iséhg mau & om
mau dot hay b ng tHar® ppn khoang ¢ biotit, felspat, thc h anh c 1 1
n h<€ Kk 2okioang & qua trinh Bh ~ ilsau magma, i Hol. Vih theh h ¢
khoanggd nh€ sau:
UPHEn L'8 ¢ n de | -53%) dhgtant] n,kpkahbi ri( 5 2
k h® nQg bQintbm L, c, d ¢ theo céat khai_@ felspat kali phat td d Hoy L
sericitdthg vy, bQmHusteh; felspatkalimts " c¢- song tinh L hn
2/ PHn nhit dch: phan b ril k h @ntanhlphn la thth anh (35
37%) dthg H4 | n méomo, khéng mau, dblan séng yu; muscovit (3- 4%) dhg
thin, dhg méo md, khéng mawgjao thoa cao; sericit (79%) dhg fy, bQmkb
stk h,* ng € L § khongl Qi (inh1.13A,B). 3/ Qurbg @@nh 1,13: gHp vai
thih ilmenit, rutin xam tan(i rac trong G M habtth L' 8§ m m®hydroxyt , b
scbhda n¥hh (g vai® keo limonit xuyén lig trong khe h ¢ a phi qubg), pHn
chi/y  n ©ua Ibii thin &nh kim
+ Trong pHm v Wh kiidang héa molipdenHy | itbi/h  ilgreisenhda
n3ntheo cac kherntdm L § ~ &N cdchiQi r ng3-6cm kéo dai theo cac khe
ntgakhi(3-10m),vi L Vihi nh€ s au
1/ PHn granit Kt | n, sang maui(nh 1.14 phfn a): c6 hin ° hg&yreisen
hoa yl v i thanh pfn ¢ m ch y/ felspat kali (40 41%) dhg it i at hinh,
kich th€ ¢ (1x2)- (5x8) mm, IQmHub séthdéaloangl song tisnit L hn,
ven ria héb pHn nhan cé song tinh ¥ g | ilrGEtrén mkbfelspat kali kifm
plagioclas éihg t5in nh t hinh. Plagioclas (1920%) d-hg tain t hinh, lQmHub
bi/h ~ ilsét- saicit va it muscovit héa @i trung tam, i rac mts h4 bOmHub



20

sausur it h- aprdséd Mhgh anhi (2-28%) éhg it méo mé tha
hinh, mtbsteh. Biotit b bi/jh " il(7 - 9%) dthg tiih kéo dai heb dthg tin phat
trivdi t he o p h Sdmhkbl chiogt ada ghh, Sbit b muscovit hoa loang |
k h 1 Qg tréh |mHutbm biotit bin ~ il'd ¢ theo khe nt cat khai ca biotit xud
hi n epidot dhg & k h @Qurvay spHen thg méo md. Muscovit (3 5%) dhg
thin kéo dai, &h g _ilrééh tb L I18nns it dthg méo mo loang hotb i rac
phan b trén mHbplagioclas. Khoangd ph ghp it zircon dhg & g . €,h €
I a frpldhbao th\trong biotit hdb phan b r[i rac; sphen ehg H4 kéo dai, phan'b
trén W mHbplagioclas; apatit éhg Ht, dthg tr phan b rfi rac; epidot &hg h4
k ht Qg phBn b cungviquthg (ngunnhitdc h) , gi ao“nghhisla Kk h:
QuHhgtth L8 m m®o Qn(it- k186), phdn blcing v i epidot nhit d ch
hotophan bt r ° n-" Im@swovit dhg t5ih | n hab phan b trén céac lin biotit
bi/h " il'phln chiu &nh kim kha rehh @ nh 1.13C).
2/ PEN h4 nh (granit Kt nh , chl tt kh i (4 nh 1.14phfn b): felspat kali
(47 - 49%) dthg Kt méo mo, éhghtnat h3 nh, k2 &ku8t k& ch t h
t 0, 1 mim1,%mm theo ®ngang, cabtmts hd ¢ - ke &Rmnt; h €
felspat kali IQmHub s ®t  h - aQ, &ohgttinhghh § . ikh@ r6 hdb song tinh
Lhn. Pl @ga3%)ahgatsn kh@ 2 hinh, Qmibb sét va it sericit hoa,
song tipnrdnétl mtva & tb il . Thceh anh (26- 27%) B F\C
kholng tf ng ¢ a cac kt khoang v, dthg & méo mo tha hinh, Hystch. Mica
gHb it, bao gm d biotit va musovit. Biotit (1 - 2%) d-hg tin nh kéo dai, b
chlorit héa nthh va it muscovit hoa, @ theo khe nt cat khai ca biotit bih ™ il
xudl hi n epidotdhg it k h@wigwd ¢l m" u Len.-2¥udhg ovi t
méo mod, khong mau, giao thoa cao. Khoadagph gHp sphen Ehg Ht méo mo,
gi ao thogttec ad€hn ¢ zoist gchigdnéd md, phan brbl khéng
'Qu; ngoai ra con apatit, rutikircon, carbonat. Gtng (y1%) dhg ht kha t hinh
horb dthg Kt méo moé (mt s ht phan b xen K cung v i epidot nhi t d ch, phin
chi/ anh kim n&hh @ nh1.13D).
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G4nbhll n. i dréisArhda tong 4nhl2z Bi gmeisethoaitrong

granit porphy(NT2323) 9 rTa ni (tN TpQOGrﬁpsh) ynr(
@@nh: n, n_.c )Ngu ).

18

4nhl3 C8c kho8ng vdt trong L, i

A-n . i b iggiserhfia trong granit porphyr: sc, mc, q-B . i bi J
greisen h-a c¢h_ a-ng u Hnbgig@isénkiing mauwc mc, la,
qu;D-n. i bigiserhl:"ai t rong gnrhan:i tf kh,dtn

(@nh: n, n_c)Nguy°n, 201
Ghi chu: th ch anh (q), plagiocla (pl), felspat kali (fk), biotit (bt), muscovit (mc)nguqu)
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4nhld Hi€nng phon L. i trong kh'i
molipdenv®= h° th  ng khe260455-7Bh €mg ¢ '§
héa

gfn l&tmly (di np HibGt chi trértinh 3. 14 phfn b).
2Nicon. Fk- felspat, pl- plagioclas, bt biotit, mc- muscovit, ¢ thtch anh

4nhls n8

Tom 14, granitoid® khuvcNgcT giacac®h g , I & §ad cée qua
trinh bi/h " ilch’ ng chd, khéng rd rang, gn cac't h p khoang @t bi/h "l n h €
sau: 't h p muscoviti thtch anh (greisen héa),4th anh- sericiti sulfua (bW
hi n beresit hdéa hay phylit hoa), sét\bihi n argilit héa), chloriti epidot (biM
hi n propylit hoa), thth anh c6 ranh gi hG I"i 16m va Bb Fych tr ng ciing mt

s bi/h "ilalbit héa (bW hingaquatrinhnra | | aki@nkdatsm) . né&ng

chiy,hin ‘" chlorit h- - agrdnit & ©iyn mitkhronEh h i §
nhiQ hi n " hg@nuscovit hda

g
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nHo  Vth thtch hoa

T ng h p K} qul phan tich hoa silicat cho gramitl kh i Ng ¢ T. [9] cho
thf h " "mg ttug binh ca: SiQ= 72,54%, TiQ= 0,23%, AbOs= 13,65%,
FeOs= 0,84%, FeO = 1,13%, MgO = 0,35%, CaO = 0,880 = 2,65%, KO =
5,08% (Bng 1.1).

Trén bW ™ Iphan I31 SiO; - (NaO+K20) ¢ a Cox (1979)(Hinh 14) va
theo phan |8 thanh pln (%) khoang & Tuttle va Bowen1%8 (Hinh 15), ¢ § ¢
granitoid khNi Ng ¢ T. LQu  r hi ° nggmanit yir €h "~ ng SIQ& a ongl
trong khdng 69,78 74,44 trung binh 72,5%. MHs  k h § ¢’,ng tmg kign khé&
cao yich s (NaO+K:0) =7,198,41%thu c vaogranit lot kiQn, tr ong
ch's (K:O/Na0O)=1,362,78L a frplm h h n OB dhingthu @ graniy 04
kiQn véi cao kal(B[ng 1.1)(Hinh 1.6) " ng th i thu ¢ lo%4 magma potassic.
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Hinh1.6: BiwW = phan chia I&t granitoid Hinh1.7: Phan Ié granitoid Ng ¢ T,
kh'i Ng ¢ T theo Le Maitre (1989) theo Chappel va White (1974)
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Baggll: Th nh phfn npugfanttocd2kh” { %N

_|
_|

SHM SiO; [TiO 2|Al,03|Fe:03|FeOMnO |MgO |CaO[Na,O [K ,0|P,0siMKN | T" ng

DH 2405 |72,3G00,14/11,73 1,91|0,63 0,04|0,24|0,84| 2,69|5,72 0,10/ 2,00| 98,34

DH 2341 |72,760,16/11,95 1,05|0,24 0,01|0,27|0,83| 3,08|5,63 0,04/ 0,70 | 97,71

DH 2336 |72,480,17/12,12 1,03|1,27 0,04|0,34/0,88| 2,80|4,950,17| 0,58 | 96,82

DH 2325 |73,440,21/14,56 1,08|1,70 0,05/ 0,32/0,72| 2,82|5,34 0,16 0,60| 98,99

DH 2423 |74,440,20/13,70 0,55|1,04 0,05| 0,33/0,90| 2,56|5,53 0,10| 1,00| 99,40

DH 2439 |72,760,21/13,62 0,16|1,16 0,05/ 0,30|0,89| 2,69|5,11 0,10/ 0,86| 97,90

DH 2416 |71,40,22/13,7Q 0,62|1,16 0,04|0,38|0,56| 2,68|5,22 0,09, 1,01| 97,15

DH 2463 |73,420,08/13,17 0,66|1,38 0,03|0,11|0,62| 3,25|4,70/ 0,09 1,40 98,91

O oI N ||~ WIDN|PF

DH 2348 |73,420,21/14,08 0,73|1,91 0,04|0,37|0,78| 2,70|5,20 0,14 0,80| 99,38

[N
o

DH 2345 |72,840,22/13,56 0,64 0,84 0,04|0,38|0,91| 2,98|4,90 0,14| 0,43| 97,88

11| DH 2105/1 |69,100,20({13,94 0,00|0,00 0,05|0,42(0,94| 2,85|5,15/0,14| 0,03 | 97,83

12| DH 2107/3 |71,620,23(13,50 1,05|0,24 0,05|0,42|0,62| 2,56|5,30/0,09| 0,58 | 96,26

13| DH 2404 |73,500,21{12,40 0,93|1,41 0,04|0,34|0,36| 2,38|5,52/0,09| 0,79 97,97

14| DH 2446 |72,260,28/13,81 0,90|1,59 0,06| 0,48|0,78| 2,96|4,620,11| 0,90| 98,75

15| DH 2109/2 71,84 0,24(13,71 0,62 |1,16 0,05/ 0,43|0,78| 2,88|5,05/0,12| 1,20 | 98,07

16| DH 2334 |72,260,18({13,79 1,25|1,28 0,05| 0,34/0,63| 2,76|5,12/0,16| 0,66 | 98,47

17| DH 2462 |71,200,16/13,3§8 1,08|1,70 0,05|0,27|0,61| 3,04|4,99 0,08 0,74| 97,30

18 DH 2109 |70,440,17/12,98 0,64 |0,84 0,02|0,32{0,63| 2,87|5,310,07| 0,42 | 97,71

19|DH 2109KT |71,62 0,28{12,67 0,93|1,41 0,02|0,31{0,72| 2,83|5,190,06| 1,96 | 98,00

20| DH 2109/1 (69,78 0,22/13,11 1,91|0,63 0,03|0,36|0,72| 3,17|4,76/0,05| 0,57 | 98,31

21| DH 2302/1 (71,30 0,21|14,30 0,16 1,16 0,01|0,43|0,75| 2,42|4,77/0,06| 0,63 | 97,19

22| DH 2305/3b|70,460,17{12,67 0,901,59 0,02/ 0,47/0,81| 3,36|4,57/0,03| 0,68 | 98,73

23| DH 2331 |72,760,23/13,73 0,66 (1,38 0,04|0,34(0,65| 2,77|5,49 0,08 0,68 | 98,81

24| DH 2387 |75,200,30/12,40 0,850,546 1,99| 5,30|2,80 0,38|0,06/0,01| 0,57 | 99,84

25 DH 2381 |75,000,29/10,80 1,50|1,10 1,47|2,66(4,44( 0,30|0,04/0,01| 0,40| 97,60

26| DH 2382 |74,760,30/12,04 1,04|0,50 1,96|5,00|2,80| 0,26|0,06/0,02| 0,43 | 98,72

27| DH 2385 |73,50,33/12,83 1,23|0,97 2,12| 2,64|5,24| 0,46|0,02/0,01| 0,28 | 99,40

28| DH 2389 |73,460,33|11,41 1,77|0,92 2,00| 2,66(4,85| 0,65|0,04,0,02| 0,35 98,09

29| DH 2390 |72,480,00/15,07 0,47|0,62 1,20|5,16|4,20| 0,08|0,09/0,02| 0,42 | 99,37

30, DH 2395 |72,330,18/13,79 0,64 (1,27 1,25| 2,66(5,03| 0,36|0,05 0,15| 0,29| 97,70
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31| DH2396 |71,410,16/13,42 0,63|1,18 1,71|3,05|4,50/ 0,24|0,06/0,08| 0,31 | 96,44

32| nT.8070 |75,620,09/14,12 0,33|0,50 0,40/0,36| 2,55|5,60 0,04| 0,09 99,70

33| nT. 80|75440,11/13,65 1,05|0,24 0,10 1,76|4,90 0,04/ 0,11| 97,40

34| nT.8079 |73,620,27/13,48 0,64|0,84 0,10/ 0,50|1,21| 2,75|4,55 0,09 0,27 | 98,32

35 nT.8081 |71,780,30/14,06 0,93|1,41 0,10{0,50|1,15| 2,93|5,18 0,07 0,30| 98,71

36| nT. 80|72,840,33/13,92 1,91|0,63 0,10(0,20|1,08| 2,75|4,73 0,13| 0,33| 98,95

37, nT.8273 |73,500,31|13,78 0,62|1,16 0,00| 0,10|1,20| 2,68(4,73 0,15( 0,31 | 98,54

38| nT.8278 |74,300,3113,63 0,55|1,04 0,10 1,08| 2,68|4,550,16| 0,31 98,71
39 nT. 90|74,460,29/13,64 0,16|1,16 0,30|1,32| 2,68(4,73 0,14/ 0,29 | 99,17
40| nT.9279 |73,440,28/14,05 0,90(1,59 0,30/0,61| 2,48|5,480,12| 0,28 | 99,53
41 nT. 9 2|72,760,31|14,26 1,08|1,70 0,20|0,42| 2,33|5,15/0,11| 0,31 98,63
42| nT.9393 |72,260,30/14,56 0,66 |1,38 0,50|1,15| 2,75|5,83/0,05| 0,30 99,74
43| nT.1423/1 |71,180,29/14,56 0,79 2,02 0,50(1,94| 3,23|4,90 0,05| 0,29 99,75

44/ n T . 4 569,480,58/15,03 1,25|1,28 0,10(0,70|1,06| 2,62|5,57/0,09| 0,58 | 98,34

45| nT.8071 |73,420,31/12,88 1,03 1,27 0,60{1,08| 2,68|5,03/0,15| 0,31 98,76

46| nT.8075 |72,760,22/14,24 0,73|1,91 0,10| 0,30|1,46| 3,03{4,80 0,03| 0,22| 99,80

47/ nT. 1 4|73,640,16/15,94 0,74|0,62 0,36| 3,14|4,250,11| 0,16| 99,12

48| nT.4095 |73,540,31/13,84 0,94|0,69 0,30(0,72| 2,68|5,05/0,11| 0,31 98,49

Min 69,10 0,08/11,73 0,16|0,2|0,02| 0,1 |0,36| 0,084,250,03| 0,03 | 96,26

Max 75,62/0,58(15,94 1,91|2,02 0,10| 0,70(1,94| 3,36|5,83 0,17| 2,00| 99,80

Trungbinh |72,540,23|13,65 0,84 (1,13 0,04| 0,34|0,83| 2,65|5,08 0,10| 0,60| 98,01

Nguth sXIiM:
M u DHi thuic Ztai TNMT.2016.03.05 [9]
Mu nBnLQLR cht1:50.000 nhémytnak T6[6].

Theoh " m nlg€ ¥ Wtiphan b cac nguyén'thi/m - v/} (B[ng 1.2
cho thyy, cacl §ranit khu vc nghiencu ¢ - Hc 8tcr ‘@n g~ witgkbdy ° n
nghéo cac nguyén tt Tm@ | ¢ mth h  nTh €1,724,53ppm), Nb (15,11
22,61ppm), Zr (29,8163,57ppm), Y (9,8®4,22ppm) va Hf (1,2&,40ppm).

1
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Baggl2:C&c t ham s’ so s 8&nvhjjtn h(-pnp Mm)g utyr®onn gt |
kh"i Ng ¢ T,

_|
—

SHM | K20 | Ba Rb | Sr | Ta|Nb | Hf | Zr | Y |K/Rb|Rb/SrRb/Ba

DH 2405| 5,72 | 379,05|403,7172,61 2,39|15,34 3,66|133,7326,2137,3 5,56 | 1,07

DH 2341| 5,63 | 119,34|345,6§ - |1,72/16,29 3,19|136,1431,23108,5¢ - 2,90

DH 2336 | 4,95 | 200,54 |430,6643,21 4,10/20,15 2,46| 91,97|20,33 95,96/ 9,97 | 2,15

DH 2325| 5,34 | 360,39|428,4167,87 3,18|22,61 4,40|139,1423,77108,23 6,31 | 1,19

DH 2423 | 5,53 | 394,20|409,4576,7¢ 2,41/16,71 4,16 |147,5330,21117,93 5,33 | 1,04

DH 2439| 5,11 | 310,40/389,4367,9¢ 2,43/17,64 3,85|132,0§30,8111,34 5,73 | 1,25

DH 2416 5,22 | 387,20|381,1%77,21 3,20/{17,41 3,62|146,3930,89 98,03| 4,94 | 0,98

DH 2463| 4,70 - 442,1418,714,53|17,87 1,28 | 29,81| 9,86|105,5] 6,56 -

© |00 | N O 0| bW

DH 2348 | 5,20 | 285,64 (369,57162,84 2,11(17,34 3,60|134,1164,24123,1¢ 5,88 | 1,29

=
o

DH 2345| 4,90 | 329,19/350,5%72,59 3,80|21,69 3,31|137,6452,74112,69 4,83 | 1,06

11|DH 2105/1 5,15 | 242,78|360,6165,77 1,85|16,81 2,75|130,9§23,571112,34 5,48 | 1,49

12|DH 2107/3 5,30 | 302,43|380,6569,772,69/18,17 3,46 |140,6335,62108,44 5,46 | 1,26

13| DH 2404 | 5,52 | 386,15|405,8244,22 2,11|15,11 3,93|136,0332,37118,19 9,18 | 1,05

14| DH 2446 4,62 | 312,70(387,7174,3¢ 3,29|17,24 3,72|140,5429,14105,69 5,21 | 1,24

15|DH 2109/7 5,05 | 310,09|362,6579,09 3,69/17,03 3,95(127,6427,9C 93,85| 4,59 | 1,17

16| DH 2334 | 5,12 | 261,34|446,4349,44 2,82|17,7¢ 3,26|121,4421,70105,41 9,03 | 1,71

17| DH 2462 | 4,99 | 226,25|403,4855,2€ 3,95|18,45 2,44 | 89,38|26,63 99,03| 7,30 | 1,78

18| DH 2331| 5,31 | 338,59(352,8186,44 2,21|17,56 4,25(163,5726,0¢ - | 4,08 | 1,04

Min 119,34|345,6418,771 1,72|15,11 1,28| 29,81/ 9,86| 93,85| 4,08 | 0,98

Max 394,20(446,4386,44 4,5322,61 4,40|163,5164,24137,3¢ 9,97 | 2,90

Trung binh 302,72|391,7463,7¢ 2,92/17,84 3,40|126,6(30,1¢109,57 6,22 | 1,39
Nguch sXliM:

M uDHT thuic Ztai TNMT.2016.03.05p h_ _ ng p-hVeSgVviMi RGIRRt Vikn
Ling,[9Nga)



27

B#ggl3:C§c tham s ngoyd%8nh nhblfm hiJ/Jjm (ppm) trong grani:!

TT SHM La [ Ce| Pr | Nd | Sm|Eu| Gd |[Tb| Dy |Ho| Er | Tm | Yb | Lu |Eu/Eu*|Yb/Lun|La/Smn|La/Ybn|x REE
1 | DH 2405 |40,18|83,80| 9,45 |31,04| 6,36 |0,60| 5,51 |0,88| 4,65 |0,89|2,62| 0,43|2,40/0,30| 0,31 1,23 3,95 | 11,39|189,10
2 | DH 2341 |82,36/59,44| 17,21/ 49,34{10,57/0,84| 7,80 |1,18| 6,35 |0,88| 3,18/ 0,36|2,42/0,33| 0,28 1,11 4,87 | 23,12 (242,26
3 | DH 2336 |27,12/51,64| 6,96 | 23,33| 4,82 |0,50| 4,67 |0,70| 3,50 |0,72|2,04| 0,38/1,50/0,27| 0,32 | 0,86 3,51 | 12,30128,13
4 | DH 2325/|41,26|87,39/10,33/33,58| 7,98 |0,57| 5,75|0,82| 5,05 |0,81|2,66|0,29/1,89/0,26| 0,26 1,10 3,23 | 14,86 |198,64
5 | DH 2423|45,03/91,65|11,13/35,91| 7,72 |0,66| 6,25 |0,80| 5,98 |0,92|2,85| 0,37|2,55/0,38| 0,29 1,04 3,64 | 12,00 (212,19
6 | DH 2439|42,32/ 89,50/ 10,76|34,91| 7,40|0,61| 6,13 |0,88| 5,31 |1,16|3,48| 0,45|2,43/0,39| 0,28 0,97 3,57 | 11,81 205,70
7 | DH 2416 (46,99 95,60|11,13| 36,08| 8,20 |0,58| 5,76 | 0,87| 5,64 |0,90| 3,40/ 0,28|2,63/0,36| 0,26 1,11 3,58 | 12,16 218,40
8 | DH 2463| 5,58 (11,55 1,57 | 6,68 | 1,51|0,12| 1,26 |0,24| 1,56 |0,32|1,04| 0,13|0,97/0,14| 0,26 1,02 2,31 3,92 | 32,67
9 | DH 2348|41,79/77,89| 11,91/ 48,99|12,56| 1,48|14,70| 2,28/ 11,31/ 1,93|4,92| 0,61| 3,15/0,50| 0,33 0,97 2,08 9,00 | 234,02
10 | DH 2345 41,10/ 83,99/ 10,68/ 37,84| 8,79 /10,87| 8,93 |1,50| 7,40 |1,54|4,69|0,62|3,48/0,52| 0,30 | 1,02 2,92 8,03 | 211,95
11 |DH 2105/1 30,26| 63,63| 7,64 | 24,32| 5,45|0,48| 4,75|0,64| 3,80 |0,62(1,95|0,23(1,79/0,12| 0,29 | 2,22 3,47 | 11,46 |145,68 %
12 |DH 2107/3 40,65| 81,98| 9,78 |33,24| 6,96 |0,62| 5,41 |0,96| 5,46 |1,11|2,65| 0,48|2,28|0,45| 0,31 0,78 3,65 | 12,14 192,02
13 | DH 2404 | 41,50| 83,95(10,92| 39,76| 8,25 |0,59| 6,58 |1,13| 5,54 |1,19|3,60| 0,43|2,75/0,39| 0,24 1,09 3,14 | 10,24 | 206,57
14 | DH 2446 |34,46| 72,75/ 8,65|31,51| 6,71 |0,61| 5,58 |0,95| 5,26 |0,85|2,65| 0,46|2,39/0,41| 0,30 | 0,90 3,21 9,78 |173,24
15 |DH 2109/2 36,43| 74,59| 8,69 | 30,64| 6,25 |0,64| 5,79 |0,89| 5,50 |1,12|2,95/0,41|3,06/0,41| 0,32 1,15 3,64 8,08 |177,38
16 | DH 2334 |27,66| 56,64| 7,46 | 24,24 5,80 |0,49| 5,04 |0,70| 4,05 |0,69/1,97/0,28|1,31/0,31| 0,28 0,64 2,98 | 14,36 136,65
17 | DH 2462 |27,25|56,05| 6,75 |24,16| 5,73 |0,51| 4,65 |0,83| 5,10 |0,95/2,96|0,35/2,81|/0,34| 0,30 | 1,25 2,97 6,59 |138,43
18

DH 2331 |42,16/81,09| 9,88 | 32,24 7,19 |0,65| 4,87 |0,82| 4,77 |0,77|2,55| 0,35/2,24/0,35| 0,33 | 0,98 | 3,66 | 12,81|189,93
Min 5,58 11,55/ 1,57 | 6,68 | 1,51|0,12| 1,26 |0,24| 1,56 |0,32|1,04|0,13/0,97|0,12| 0,24 | 0,64 2,08 3,92 | 32,67
Max 82,36/ 95,60/ 17,21| 49,34 12,56/ 1,48| 14,70/ 2,28/ 11,31/ 1,93| 4,92| 0,62| 3,48/0,52| 0,33 | 2,22 4,87 | 23,12 242,26

Trung binh| 38,56| 72,40| 9,49 | 32,10 7,12 |0,63| 6,08 |0,95| 5,34 |0,97|2,90| 0,38|2,34/0,35 0,29 | 1,08 | 3,36 | 11,34 (179,61

Nguh sXliMi:

M uDHi thuic Zt" i TNMT. 2016. 03.-0M3(ViMiplalchtVvikp @©h & p[9! ©B a)
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Trén bW ™ Iphan b LH hi/m chu§ héa theo thanh ph ¢ a Chondrit
(Hinh 18-a) c6 thMhby: I §ranibid khu v c nghiencu ¢ h ¥%an g ~agcach © m
nguyént LH hi/m k h § ‘tn@h nnghQalu g iHhium nhGso vi H hi/m
nHg, t § (La/Yb)y = 3,92- 23,12 (La/Sm) = 2,08- 4,87 v id t h @ amca
Eu (trung binhEu’/Eu=0,24- 0,33)(Blng 1.3.

Céac nguyén'tLH hi/in  T'c&hwh hda yi chondriec h o ndl BB dj n
c -, nfhiéng am nhomnguyén't LHi hi/n nhG(LREE: La, Ce, Pr, Nd, Sm, Eu)
vanhém nguyén’t LHi hi/in chuy ti/p (MREE: Gd, Tb, Dy, Hos ang tih - m |
himnbg (HREE: é, xuihind ty bsg arh EuhWhi ns phan d
nhGngu n magma (Hinh 8-a).

V.itng h°®mgH i | REE=32,3242,26 (Bng 1.3) c6 thMhbY,
ch¥wung t €hnghg@lkgmhpdtv ng magmacalodt kign v Q. ni
n"y ¢ ¢cthwhiln€h ° m ng c@c nguyén tNb, Ta, Zr, Y va Hf trén va thw
hinrdtréen b ~ L a n g uchdgnhoattheo thanh ph Manti nguyén thy
(Hinh 18-b), ngd tr d t h ®y amSrco thdo KTt i n hth @ &apBgiocld o
(Sr thay tifjcho Ca trongplagiocld ,Ho Lt r ©plagiocka hno ¢ ndng.

C § ab IMh ithtth h c- khoang vt W5 Wi i & hda néu trén cimg §
cac granit khu vc nghién cu QlthucvQm tkiwit h p v ¥ c hihhhanh t
cung mt kiWd magma.

Sun+Mc.Don,1989-REEs
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‘ LI L L B I B B CsRbBaTh U NbTa K LaCePb PrSr P Nd ZrSmEu Gd Ti Dy Y Yb Lu
la Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu (b)
€Y

Hinh1.8: BiW ~ LHihi/n chiy hdéathe®h ondr i t e ( & )chuwp hoa
theo Manti nguyén tty (b) ¢ a granitoid khi Ng ¢ T.
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Ngi ng cvab iclnhki/htl .
V.i cHc t It ®ndg khé cao Al, K ¢crs Lacroix-L | Lfa >06,h

kha giau cac nguyén té ban kinh ion In (LILE) van h - Hi hifln nhG(LREE),
c8c L8 grmgnigranitki@b mogcao kali 1a §n ph¥n ki3 tinh t dung
thweé ngin g ¢ h n h p manti-v, . MHukhac, t I (Yb/Lu)y=0,642,22¢n n h €
khtnig, Ltr on'gl (kahvb)n =L'3;9228,12 c6 bih gl nchngt
chingcongun gcnéngcliyt vdli utr n b manti-v,. X®t FHot \Whé o L
nghéo Nb, Ta, Hf va cé Wthby riag chdl nQh ¢ a cac granit nay cé thanhfshgrn
gl jichingr %t rhg€ ¢ gL nh cho cagranitlod kiQn v Wi hinh. i

Theo phan 16l b’ i c[nh ki/h ttb granitoid khi Ng ¢ T. thu c kiWwi granit
" ng chtm (Syn-COLG). (Hinh 19; Hinh 110).
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E / Ta @ Granit porphyr

" Granit h: -nho
Rb [ Syn_COLG LT .|..‘?4‘)\... & WPG + Granit hat trung-nho

Do),
D
- + ..F-i-
i 10 F WPG
100 o 3300
- °

Syn_COLG_ @ ¢ ..’.)
),
o e

1L /Q'I-

VAG ORG

VAG
ORG

i (o Granit porphyr
™ |+ Granit hat trung-nhd
e = |

1 Lol PRI W |
10 100

11 0,01 1 1
1000 0,1 1 10 Yp 100

Y+Nb
Hinh 1.9: Biw ~ Bhan chia bi c[nh ki/h ttb granitoid (Pearce, 1984)

R2=6Ca+2Mg+Al

2000 |17 SIN pX granitoid ¢a pha
suHl manti;

2-gr ani tcoaohmt r
3- granitoid nang sau va &m;
1500 -4~ granitoid £b ndi mu n;

6-gr ani mgwa ctl

7- granitoid sau va ¢#

1000 =

6
°\ oy
5
T

' ' L 1 ' 1
0 500 1000 1500 2000 2500 3000
R1=4Si-11(Na+K)-2(Fe+Ti)

Hinh 1.10: BiW ~ phan chia bi c[nh ki) ttb Bachelor Bowden, 1985
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VQtu i thanh £b granitoid khiNg ¢ T, :

Trongcéac cong trinh nghién a  tcr @ © yong thcd bin ™ L' a cHil
t I 1:200.000Nguyn Vin Trang vat [ n50K00Nghyhs8 AL n
L, ¢ (1998)[6] x/p granitoid khi Ng ¢ T, vaophch BaNaK/fqugin L Qy v
tii “ngvbag phE€hn-Bbtrgnzi®€ee TN Ho " ng Y20]la( 20 1
240,5+0,8 TrvaNguyn ViE'm (20i8)[9]1a241 N 4 HBrcothN Nh «
nhch ‘nhraagti i “ngv ba g p h ‘€h n-Bb trprhz&cpn_cdgranitoid kA |
Ng cT. cOtlituyt "ilA240+241Tr . n, t €hnTgiashi@l.g Vv

Toém I49: Kh'i granitoid Ngc T. g mcac Kk L' §  cgnahitpdrphyr,
granithtttrung nh v = KB, m

Thanhphfn khoang ¥t chinhg” m: plagiocla 20-31%, felspat &li (orthoclas
+ microclin): 3449%, tHth anh t 26-30%, biotit: 22%, muscovit_t 1-2%. Biotit
t h g b chlorit hoa. Cac khoangdvph : zircon, apatit, monazit, sphen.

Theophan I granitladthg L8 gr ani £trung dioh 2564%0) i ¢ (
v, it ng ° rg®Qn trung binh cao (N®+K0 =7,19841%) . Tr omg L -
kal I ngtirh € h hn 0/A&0 3 1,36279, thu ¢ lot magma potassic,
thu c lo4 véi kiQn cao kalithu ¢ lod magma oxy hé,phan I3 b’ i c[nhki/h tb
granitoid khi Ng ¢ T. thu ¢ kiw granitl” ng va clfm. Tu i thanh £b theo céc
cong trinh nghién ai m i co tu i Trias gi a(T2).
123 .LGQ W)R

Trén di n tich nghién cu, cac h th' n g_ t §&y phat t\t theohaih th ng:
akinhtuyphvataylb-L * ng nam.

a . tgay akinh tuy/h

n_t gay & kinh tuyh thu c lod _ tlydy séu. Trong vung nghiénic ching
ch yyubph bitfm t 2 dahh #fingKonTum. Tuy nhi °icBI x ®t
tr¥wuc P! tQdycalctBogndy mid | ° tgidgke Llcao L-ng v
quan fr ng trong vic hinh thanh gl tric khu vevakhingchjquth g. QGgay L
bac 1, lat 2 thuc h &kinh tuyh cdn khadct 65° LU 9, b j dch chiy
thn g ndit 4 Kkin7Km,kéodaith ™ ng M hangrchdkm.

n tgadyPé Colam _tlhaysau,dangnthn g ng(8® v~ c¢ng xu |
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nghiengWp h2 a t ©dc¢h chuydhAn glngt 6 JJ7 km, ch@u sau phat
trivd trén 35 km. N6 lanmt tr ontg ¢«@yx dh2nh L -ngigongv a i
b 3 n"hchll frdc chung.ca khu vc, quyl ‘nlh  p h BiHmcga kioh tugh ¢ a
ving nghiéncu. H&t  ngcanélayut chinhtrongvic h3nh t h” nh t
Tum.Dc t hteydy lalhang & cac thAkam nidp, thanh pin LY g kb bilt
c6 th\siéumafic. Kéo theo P6 Co lahandto c §gayph F2, “R®thind
c I ndg nén nhQu giao ebv, i c. § giy Khac. Dody _ tlgay sau P6 Co6 lath
'Qquan fr ng trong qua trinhtb khoang ca vung nghién au.

b.H L tgaytaybd-L't ng nam

Trénvung nghién cu con phat thid tlgaytaykb-L * ng nadnt G- c
45° LI 90, ph bi/h khdng 70 LT 80,

HFuhl c8c gkgthwai®@i r» r " ngngawty. TaySc t r
nhien Fu W} c h@g §letglly ca hai h th ngl * n é-tApnamva a
kinh tuyh lam dch chuyd . Qun il - B¢ h o & galy ¢a h th ng nay cé thi
gian hdt ngkhasm,chsauh§ v @ .t uGh¥%ng kh?ngQcHl- ng
t r Yecchdlirén din tich nghién cu. Theo tai liu bilh dthg kirh tt, cackhe n't
cah naych yJulacackhen t §acthanhébe@|cépkinth c¢- ph<e€ehr
L't ndp. b

C8ct Lg« wygtdi e ng° cac pha kih ttb khac nhau va ngay trong
congmth, ¢ §c pha ktb 8Whikifnia@a ch%ng Wkhaog c -
nhau.

KRiQJ V+Q

Tr ° n° fenty K scéc bao céo va cong trinh [2,3,6,8,9,12] tiwdng §n
khuv c nghién cul ‘& phathinl - mblipdenitl i k vangw o'l f ragm, L
bismut c6 ngun g ¢ nhi t d ch, lién quan ti C, 80a nék, dp v , albit hoa, phan
btrong irci§ifoxdtca c 8&c L% truggnia thi ¢ grahitoid khi
Ng cT .

-Kho8ng ho8§ v " ng [|anphiat§anam dndida NPcuTn g n
1, thu c thonn i Pung, Ngc T, , dnTd, Kon Tum.

Khu v c c6 s phan b ¢ a mtlo4 cac khi xam nhd granit, granodiorit
v.i k2 ccmh 0,hyESknfthu c phch B/h GiragQuw]Shn, c¢c8§c L §
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ht trung nh thu c granitoid khi Ng ¢ T., dnT6, Kon Tum.TY cacv tri ti/p
x(c v i kh'ixam nhp nh ' § Jlp th épidot ho4, clorithoaAWm h. Trong L §
tan kha day cac khoangtwsulfur: pyrit, chalcopyrit B nh tha hinh. K} qul” phan
tich g th nguyén't ¢ h o h hgu:l0,8g/t, Ag: 19/[6]

- Khoang $n mdipderit ("ln g, wol f r am,ds Eicéd dnutich k h u
3kn?, phan b “ phiatay leb di ntich Ngc T., daT6, Kon Tum.

ng voOoyl gua®d L § Qdrungnhithu c grandoidikfti Nghc
T .Ho& ngkihtbdinratimthhnEv is xudlhin ¢ &c glkbyitlal
h thng tdaytaylkb-lL * ng n a ircanat 8oy , L IQiki thuh i WL
phat trMd cac nsth nhit dch mangmolipderit (khoang §n  Li K ngn | °
wolfram, bismut).

Khoang héach y/u nn trong cac rich, mthg michnhi t d ch theh anh-
sul fur, .ctvkkcphmtiIdenth n°imEhrng51 0m, L1
khichiung ddhg x©m t 8n tr ontgr 48 g gtifpaxacigia, Lpgh ©n
granith4 trung-nh v L/ KJptihhig a h tfng Td P . Thanh phin khoang
vd qurbg g m: pyrit, chalcopyritmolipdenit, bismutin.

- n Wh khoang héanolipderit ( “lng, wolfram, bismutjn L' § ~ &N, daq
TO, Kon Tum.Khoang héa phan btr o n_gn ilti/p xdc¢ga L § hgttrumg-i t
nh thu c granitoid khiNg ¢ T. v.i ¢ § dh ctHgh tfng Tdo P. W ibao
gm c §icvi nith thth anhmolipdenit c6 chiQi r ng 12 - 20m, chu dai
kholng 150m phattéid c t hieldpv it a  tL g«y phdelhihmgg t ®ym.k
ChiQu day ¢a cac mth nh ph bi/nt 1 0/hB5cmvacé dthg mith - xam tan,
ch, y/u phat trid theo khe nt v, i th/jn3m 2801 290 65-75.

Thanh plin khoang w: molipdent mau xam Bt , ° nghtethanh nh
0,2-1,5mm xam tan kha day trongdmh , wol f r ami MWdbYrmgkimquee n t
phan b ° ria nmkh, pyrit h4 nh dthg tha hinh chalcopyrit mau vandghd) v}

bam, malachit xanh |& cay, bornit xanhwct, ngoai ra con kg fluorit mau tim



33

nzeuoy |\

ywoi) |

Jweyom |«

Buep

puawf |

YOHAD |

es Buos uey
ugyd yuea og0

uapdijopy
nwsig
2eg
2311

weyom

Aep unq yon wey
eoy eip Bugnuy ig

oeg

(o]
Weyom
2911

Buog

yuis ugAnbu
eoy eip bugnyy ig

[0 ]
uapdioy _M_
ons o |

eoy Bugoyy usiy naig

000°00T:T 4T AL

eoy buns 10@ - q
Jeueoliog -e

“upg 2NO 2y ANyd

-

yuguaigdy apyg | PSR

‘ugiy Ap -q ‘yuip dex e
Jeyoeip 10 yuey
"nyd doj 10np -q n\w
‘Yuip oex & Aeb @ |-~
"(d3) eoy Jopide ‘() QY UAOISNW| 3 D
(10) eou WwoId {wy) eoy oquidwe | . .o
(2s) BOU NoUsS (ud) QY NUBId
-op ugiq %ed

ugA IeH 2y anud

] 90BN ployuesd 1oyy

Bugio ugg 3y apyg | 29 240k “Ues 0 105 19N

IVIO NHD

‘ues bueolp| eA Jeyo eip op ueg 0} 980 09 BAp dg| yuey 20np 9p 05

==
[ ]
L]

0L Y9G 01 WoOUN 00005+ JENUL N UONG-Ln] LY 000002 A AL 9 .08 204

> 7

gn khu v ¢ granitoidkh' i Ng ¢ T. [6]

ang

7

8 K a dttiikho

h1.11:

Hin



34

Tom 9, t r ° n céckedng trinh nghiéa ut r c@a kil qu ¢ a ludh an
cho tHBy granitoid khi Ng ¢ T thucphch BaNagmcackik L& ch2nh
granit porphyr, granit W trung nh v ° 4. Tmanh plin khoang w chinh
g m: plagiocla, felspakali (orthoclas + microclin}thtch anh biotit, muscovit Cac
khoang wt ph : zircon, apatit, monazit, sphefiheo phan I8l granit la dh g L §
granit cao silic, thuc lot v6i kiQn cao kali, thuc 104 magma oxy héa, phanUo
b i c[nh ki/h tb granitoidkh'i Ng ¢ T, thu ¢ kW g r ‘ang vat clht, tu |
thanh tb la Trias gi a (T2).
C6 cackiQ bin “ilcthh mth n h ‘@reisenhday/u (chiQi r ng 5-10cm)
sericit hod, chlorit haa
VQmHkhoang Bn lién quan: Cac nghiéna  tcrl® p hn8mtsh i
Liwh khoang hodién quan néch thth anh- molipdenwolfram-bismuttrong cac
L, i canat, dpv ,albithod, phanbt r onginci/pxit¢ca c8c LE gr a
trungnh thu c granitoid khiNg c T;c 1 ng adhfE &Hngtphph” gam
phan b"~ d canandehantch m, t hs’'a mX¥urwmanic §c n
t h U c hmokpdehnit.
KJI qu nghién cu vQL ng v bQh S trong pyrit = nty v O trong thch anh,
I ng v Re-Os trong molipdenitho ttby quth g h - a ng TEds gi g
CFn c6 nghién cu tichh pn h&&h u y ° na hba, thth lida, KW magma,
LHb tinh oxy héa kh ¢ a magma’Wam rém’ i quan h ngl n g ¢ khoang héa
dthg mthg mith molipdenit (MeW-Bi (U) va magma cho #y kh'i granitoid
Ng cT,.
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CHhuNGC¥®, 3YLUXN Vé PHhuNG PHCP UNGHI aN
21.Ch s° |1 1T 1l udn

2.1.1.Tinh chuyén héay S D ¥acbBuyén hdasinh khoang
a.TtQK FKX\r@hogD y

VEN Qi c huy °mhddo & § o© i «o HQEP trongcdng trinh
¢. a KopchevDvornikov V.C. va RubM.G.[4]], A BJchuyérv hoa sinh khoang
v’ chuyahbéabacpciimagmad trong fAChuy®°n h-
ph ch ma g mMoONedra, 1964, trang-Z 4: A Chu'g° h - B h\ €L
'Ho  Wih ihanh vi ca cac nguyéntvi “nlg€ t r ong L &g trwigbihh h ™ m
ca chv¥ng e &d ahvisrkoptevi Dvornikov va M. G. Rub con Kimg
'nh: @ ChugKlémcobiatah clti nquantrn g i\ ivi cX lycac d
hiutimkilm v thetmtdonm Hihiu cal hc & d
Chuy ° nfahdaldecacinc "wtei h * mg | Haqa cc nguyén
t quthgsoyi h ~° mg Clarf€hanh tinh He Clark ¢ a ving 1anh th.
Chuyén hoéa khoangot ph\ ch’ ra raag trong nhn g Qki n thuh [ i
huy° nahbacatMlitc c UL v =~ Liis thanhreb kinoang ut ph .
Chuyén hoa sinh khoalg™ h™'ngng a nguyén't qurb g4 i m ¢ ma
k hi ¢ Qkicng§ elctilvia hoa ly thah [ i s€ttb nén m qurhg.
Theo LA ‘dchdl 0 ablhaxudibln AM.drNo npkbh 197:;
Chuy° mhdaon@gmi "Hotihhca mag ma ‘cng ¢ &caamguyée
cao hhn ( cahuhy-°an dritgp goh hh o ( ¢ hauhgadm)sbh o § |

vitrs Cl ar ko.

(@]

— ]

Theo Kazitryn lu.V. va nnk. (1975) V. i cac phc h magma riéngTthi
hp | T hhn v ctim- mkhi phay bitgceh uty® na hbatoan pkn
vac h uy ° nld hda pag plh n. C h u y *arhdatoanglfnls a cac phc h
xam nkb vall @ hun f{ahw L€ g tranglbigh ca cac nguyén t
trongHicfc 8¢ pha, ng¢axangriap tle@LQu cao hhn Cl ar kK
h. aahbatngpdfn H t r'€ng 2mh ¢ lahdacacahnguénlt
riéng bi t ch’ co trong cac pha riéng bi
VOp h€hng d@&@y n° n "a&hdaaod tMpharnchiara:ll) chuyén
hoa lién quan M Hol Vihthe h'afibaca ma g mdgu ;b anh) Lchagy°n t
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Hi' n nay, trén TR Qi |

qub g

nguyént ttb qub g
trén TH]gi |

c. a Sn, W heb

cac m khoang §n
Co il nhiQu
nguyént héa hc chotng lod  Vwa&hi fulla Clark T. cac ngun tai li u:

U,
I .
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I ‘amty

n fa'hoéa frén thgi i

th a i

c8c

a , iGal & cc b ); 3) chuyén hoa sinh ra trong qua trinh phamagma.

Wig chimmQkhillin £ ntg  t
l i °Mchwaynrn nd hh aa lhdy€tuyégh a a Héa ang a

t r o Roglu Wy S§th c UM, a nhiu m qurbhg” nhiQu
c I n gVi nNarcho thy
" Aidico guanéhmd thi/f vQth i gian va khéng gian, v

nhi

I § ' raatgp tnang o@o

IQxukil h *° ng trtun€@binh ca

Vinogradov (1962), Beus (1976H.J.M. Bowen (1979),L.X. Borodin (1981),
Gmelns Handbook (1981), A.A. Ronov (198&.A. laroshevxki (1990), L.N.
Ovtrinikov (1990), V.V.lvanov (1994, 1996, 1997) W Nt m 2AA Galovin
I < ngth p Wthanh b bing tr s Clarkv, i~ hg@» Fy . Bhe

c8c

"a Ihda tréh tAgi, i chgd nhah.

Trong ludh &n nay,NCSs d ng dng tr s Clark m i nhHl
Golovin (2000)tng h pt cac ngun tai li u'a hoa trén thgi i val « ~ dse

d ng trong cac nghién w [8,9].

v

/A,

Brmd: Tr  s° «c¢clark c¢8c Gdavig 2000).t
ng8 magma n § fnitich
rowen rJb§a zS ns b ! t§|:nht ns a p?]i?h sést ns§ O carnbo§nat v
P 100 1270 | 1050 870 610 400 500 1000
Ti 1600 | 10900| 5500 2000 4 000 5 000 1600 4 900
Ag 0,06 0,1 0,017 0,04 0,07 0,1 0,01 0,073
As 2,0 2,0 19 1,62 5,0 1,2 2,0 1,82
B 5 5 15 15 50 35 20 121
Ba 45 290 400 700 550 300 50 470
Be 0,2 0,4 1,8 3,5 3 2 0,6 2
Bi 0,014 | 0,05 0,18 0,66 0,36 0,17 0,05 0,2
Cd 0,06 0,18 0,13 0,17 0,3 0,1 0,03 0,16
Ce 1,5 31 40 72 73 35 12,5 70
Co 80 30 20 10 19 9 1,0 23
Cr 2 500 230 100 14 200 35 11 93

h

Tcan g

h -

L
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Cu 80 90 60 25 55 25 7,0 53
Ga 2,5 18 18 19 30 10 0,36 18
Ge 1,3 15 15 15 2,2 14 0,2 1,8
La 0,92 17 25 35 35 15 8,0 30
Li 4,3 20 20 80 55 30 17 25
Mo 0,8 13 1,0 15 15 1,3 0,4 1,2
Nb 0,4 7,0 9,0 20 13,6 18 0,6 16
Ni 1230 80 61 8,0 70 35 20 56
Pb 0,4 6,0 16 20 15 13 13,8 16
Sb 0,1 0,35 0,2 0,3 1,35 0,2 0,15 0,3
Sc 30 30 15 7,0 12 7 1,0 17
Sn 0,3 2,0 2,5 3 6 2,3 0,5 2,3
Sr 17 460 440 270 260 250 370 370
Ta 0,2 1,0 1,0 2,5 2 2,0 0,16 2,2
\Y, 87 300 150 70 150 30 30 190
\W 0,3 1,0 1,2 2,0 3,5 2,5 0,6 1,4
Y 3,8 27 28 40 26 18 7,9 32
Zn 50 84 73 58 95 40 20 68

Ghi ¢ h ¥inh (ppmh v

b. Tinh chuyén hoa sinh khoang

Thudng ichuy®°n h-a ‘scimtls itkdo o[ ndgnog Lnéh € |
t 'ng nghodchkuyanhhaté, tdemi khac chs d ng cho
khoang §n. VQb[n chHl, chuyén hoa sinh khoang 13 m “thg R Hibitg a
chuy® nahtbawthing n" y clkh@yh cdo chnén ding khi ban@
chuyén hoda co lién quan vm khoang §n.

Theo LMW ‘dchll 0. do.2M. Nedra, 198[50]: Chuyén hda sinh
khoang magmé ~ " ngh € HEbitga chuy®an hh-aa LIS "liéra g ma,
q u afi cak thanphfn kim lod | i ° p cacunagu-hglM t's tac gl con
b sung cho thd ng chuyén héa sinh khoang lang cac qua trinhb kh[ n £ n g
tb quHbg ¢ a magma, R thiic Bag vi ¢ hinh thanh cac mquHag.

F &iF SKATQJ SBhil8 K sMhikhoang

Conhiu ph<€ehng ‘phthipkiviksiilc khdang ca cac phc h
magma theo modul tht h a Hda ca KaraevaZ.G. (1968)[40], ¢ a Permiakov
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B.N. (1986) [46] hotb theocacbiW = Binh khoang_ca Pokalow.T. (1973), ca
Meinert (1995)29], ¢ a Twist vaKleeman (1989) v.v.
+V.i hhn Xl 2ah06a m: ng X &n lBangNga,lKaraev&.G.
[40] L « XrBkc " &€ cac nguyén’tkiQn va kign th c¢o lién quan vi tiQn
ntng sinhacidcthanBlhggrcani t oi d Qn Tnhtenog Ls-i,n hc 8k
¢ agranitoid kim 161 hi/jmn  Lc€ chi a ° mgay i dao giattrrg@ 2 d t
A=Na+K-CavaB=(NaCa) / K nh€ sau:
BImg TiQm ntng sinh kho8ng kiZms[400 Ui h

S° h Ki Wu kh®ang h

| Granodiorit k16183@yB=b6508 L i A=

I Monsonit v~  adamell30165,BH0B3%0¢ bi J]

M Granit kh?ngle®190, B=0,3p0,7 " i A=
\V/ Al askit k h1 n 30020, BH,7-0)N L~ | A=
Vv Granosyeni(ttchbia/jikhb8neg uhfar caMi
kim) A> 200, B=0,1-1,0
Granit biotit v°™ granit s8ng n
VI th" nh h' silicat v° La kim, ¢
hi Jm) -166 B>D,85
Granitalaskt b~ bi Jn L i (ch_a m, th
Vil c.a pegmatit kim | oYi200220]B»0,95
VIII Granitch &« ., a m, W A= IM®160, B8>8,85

IX Granitoid ch: A®@MaB>Il- mica Li

X Gr ani t ckhh oa8 nTga vcd:tA>280,BrP1,K i Qm

+Tr °n° woghiénsumt cach toan din vQgranitoid Zabaikalie, LB
Nga, PermiakoB.N. (1986)[46] cho ragtiQn ntng si nahcackhp&ng
granitoidcé m i lién quanchHbchE v, i modul thth hda ca cac nguyét ttb L §
g m: L, silic (g), L, calci(c), L, kiQn (a),l, sdb(f) vakiwikign(n) . Ch'%ng L
tinh theo céng thc sau:

0= [Si-(Na+K+Ca+Mg+, Fe)]/Si; c=Ca/(Ca+Na+K); a¥Na+K)/Al,

f= |Fel(}Fe+Mg); n=Nad / ( Na B9 5 MEN&R
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B Thl'ng s modul tvihg®abaicah l-BaNgac .
(PermiakowB.N., 198)
NhémL 8 g ¢ Modul thch héa
S | KiWsinh . . ; .
hi u| khoang 9
- [nakimAu va 0,490,55 | 0,2350,31| 0,650,72|0,320,53| 0,590,76
L'a kil 055060 | 0,120,26 | 0,690,80|0,320,40| 0,590,64
| . 0,620,68 | 0,150,24 | 0,720,80|0,320,44| 0,490,56
O-AU
0,680,70 | 0,150,18 | 0,720,85|0,320,52| 0,630,66
0 " 0,700,72 | 0,140,20 | 0,650,76|0,57-0,62| 0,5350,61
a (0]
0,720,74 | 0,1050,20| 0,720,86|0,44-0,62| 0,5350,69
- " 0,740,76 | 0,1250,15| 0,67-0,70|0,540,70| 0,57-0,61
(0]
0,760,785 |0,1050,15| 0,67-0,78|0,540,70| 0,57-0,61
\Y; W-Mo 0,740,76 | 0,01-0,07 | 0,901,01 (0,700,825 0,520,61
0,740,76 | 0,07-0,09 | 0,81-0,900,8250,92 0,46:0,50
V | W vafluorit
0,760,785 0,01-0,09 | 0,781,01|0,700,92| 0,460,57
W-Snvakim
VI | loYkiQn |0,7850,805 0,020,08 | 0,751,00|0,590,97| 0,490,61
hi/m
Nbch aF,
VIl | Nb-Wva | 0,8050,83| 0,01-0,08 | 0,750,91|0,740,93| 0,460,61

fluorit

+n ng th i, m t lo& cac nghién cu ly thuy va th ¢ nghim ¢ a cac nha
c | % @ nlitr i lién quanchruchE gi. a thanh phin thikh

I"a héa trén tAgi i

h- a

L §

.maQp mat vg
cac b\ * Binh khoang
-BiW "It €hng

rsdu€
g -WaMKCC (@dkalovV.T., 1973) lién quan cac

t t n@ sinh khoang Givio, Mo, W-Mo, Sn;

kho8ng

s i nhng Kihqd & n g & pEM nh trén

-BiW " Rb-Sc va \(Ni (Meinert, 1995) lién quatVh sinh khoang Mo, Sn,
W, Zn, Cu, Au; b * Fe0s/FeOSIiO, (Ryan D. Taylor, 2010)ién quan sinh
mol i pdgnppopplyr v ' L &BaRbSr @wsig

va Kleeman, 1989) lién quan granit sinh khoang/&Mo, granit phand v .

-BiW “Kkhfnktng

s i n h oxkhdad &m gho ¥A*Mo, Sn, AuBi

qu
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(Blevin P.L, 2004).

+ Nh, ng nghién cu vQLH Wihi m?t ‘i ng mag®anguyén sini’ « "ra h
r3ag, kh[ n £ nYy quitbg ¢ athanh tb granitoid c6 lién quaohHuchEv. i Holtinh
oxy héa- kh ¢ a chung. Theo Ishihara (197[26], granitoid c6 tWphan chia ra
lo&t magnetit vdot ilmenitd a t r ° n nghmagnetit c&&ching. Mi m t lot
granit né &l ttrré@mgig®W khoang hoa riéng i lot granit-
ma g n et rig tién quan@i cac kMi my sulfuach a Cu, Pb, Zn va Mo; con b
granit-i | me ni t  ng tb nénwac im@xyt ch a Sn va W (Ishihara, 1981)
[27].. L ©y, Yoar@gma (Ktd ‘al ho'&lichhpyi m:i tr€hng o
kh ph cv nghiéncut@n ntng [ i ading (Brsy 24)

Cacy/ut mt i “ntgra@ h- a magma thhilbdéacasching i a i
I ‘& "nLh g ®%a Bag thanh pfn bao tWhguyén sinh (Primary inclussions:
CO,, H0O, SQ, H.S, H, CH, NHs, N Otheo Yves Moussallam, 20[35];
Ronald J. Beker, Manish A. Mamtani, 20081]) , nglthik/th pvi HL Wi
thtc h'a lida ca granitoid lam r&h[ n £ sigh khoang; a magma nguyén sinh

Bl mg:Ti °u chuXn-glratwti t mg ddmeniitg tMETN) i tv " ( ki WL
theo t oxdimbg-k hh§i I, 5R)[26]ar a

nH  \Vihi MT/oxy héa IL/Kh
: 0 ;
Thanh pfn khoang v Magnetit > 01/0 (khqan lImenit (rmagnetit) <0,1%
, o2 vd ph khac: ilmenit, . . .
ph. - magnetit va hematit, pyrit - Khoang v ph khéc: pyrotin, graph
iimenit chalcopyrit) (monazite, garnet), muscovit
n, t cfm >10%mulg <10%emulg
0,
FeO:/Fe0 (Wt%) >0,35/(>0,5) <0,35/ (<0,5)
trong granit shng ma
&'s >0 <0
&o Thip Cao
S bi/hlit s
[Fe/(Fe+Mg)] trong
biotit va amphibol the Gilm TEtng
hewgt tng "mg
SiOz
Thanh pln nguyén't Ngh”etcr)lggrl;?/en t Giau nguyén't lithophil
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nko MVihi MT/oxy héa IL/Kh"

Do qua trinh%b cac §n
phbin h, a t amwc
magma. Va co6 vai tro
quan frng ¢ a cac
khoang v sd/ch a s
-Khtng Tnghin
granit ki |
- KiW | ttb ra nhQu
khoang §n kim lo4 khac
h h nkobi i tt qubg
Sn, W

Khoang hoa lién qua Mo, Cu-Mo, Au Sn, W

-Srf*vasitcungtntd n h €@hn
chim €dh t;
-Snchcokinktng _tk§ic hihg
tt qurbg t granitoid kh giau Li-F.
- Srf** ¢6 thwtach ra vatb khoang hog
Mo; W Li ci} greisengfnkh i magma (tfth anh-
dthg molipdoscheelit; | casiterit) con St ttb khoang xa Khi
xam nkgo (casiteritsulfua);
-Chdl | €u . dusgtithraa
n & magma nhi t  xHy X 700°C.
WSt ntd | ddéhg wolframit,
scheelit va trong cassiterit

Nguyén nhantb ra
tinh oxy hoéa kh

LbyCt vdchdlh u ¢ &y wfm
tich

So sanh vi granit ki
Sval¢a Chappel v
White (1974)

T€hnggvligranit kM S

Hanh vi nguyén't

Th e o qWhacra V.5 Koptevi Dvornikov va M. G. RubfiChuyén hoéa
I"a héa c6é gia'trth ctinquantrn g i\ ivi cX lycac dih hi u tim kijm va
thtm id, t mong Hlhiuca’hoad. §rong lch annay, NCS banvQ
c huy ° nahbath&hi ©° cacyut :LH Wih thanh pBn vd chEl va qua trinh
"a chilquy} ‘ntiki n £ n g _ had di bhuytd chang “ ng th i, hi n nayvi ¢
x § cnh thuyén héd'a h Wadh UnbtiQn ntng si namagmhda8 ng «
trén nhi tiéu chilklb  t va@ham s lién quanmang tinh tichhp g m: h st
trung (Ktt), cac modul tch hoéa, hanh vinguyéht heo ¢ §a gmitda t r €
khac nhau (nguyén sinh, tlsinh), quan h khéng gian va thigiangiadt h g
I"ahéa/ qb g h -Wh qufba) m ) v, i magma, cach th ngi' n g c v.v.
Mtsti°utbchz €hg WEsStdmatongdth §n Wkdc y L
I"nh tinh chuyén héd baotn nt n g khién §uakh iggranitoid Ng ¢
T nh<€e smg®5).( B
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Blfm& Ti°u ch?2 x§8c sihhkhdangv@ n hb &d utyi®@m hn
kho8&8ng s[kh'ii °gNggndatilo,d

TT| Cac tiéu chi N, i dung tiéu chi Thams LHb tr €ng

- Tinh toan cac ham toan théng kéh
- H” m " ng@ac thanTfn sl h ~ m’ ng 1@ nhH, nh nhi,
phfn  (Cac nguyén “{trung binh, la¢t phan b, | Ilc h, bi/p

Tinh chuyén héchinh,v/}). phan; LW, achn p h ©h ntigh tgar
1| Lahoéakhi |-Milién quan vi cac djvas d, ng cac tham'sl”a héaX § cnh
granit t hreg atidayimagmad t h @, trung binh 's h ¢ va trung

- Quy lud phan b. binh tr ng s v.v.).

-T€hng quan |-M c  tgtrung nguyén tKit.
-T h pnguyén't ¢ ng sinh, chth.

- Modul th&e h'a Hida Permiakav
- CackiW sinh khoanag:

S| SVISIAR L gk v ithen hoa cat BiWE Y CaON&O-K-O
ma ?na magma +BiW * Rb-Sc va \(Ni
g +BiW * EeOs/Fe0SiO;
+BiW * i a BaRb-Sr
iy . . |- KiW “alhda ca magma:Lo granit
cr:rl;ﬁchVFh icac guyen t magnetit hay 18t granit ilmenit
1 a . . _ D ° , <
M i~ ng oxg Nk Vih icAc muyént nnh rg+®doa Bag thanh phn bag

3 | héai kh ¢ a
magma granit

thWnguyén sinhc a magma (Primary
inclusion)

- Cac biM “ hanh vi nguyén'tch’ th
m? i ntgra@oal F e hi/piv.v).

v/lch'th.
- Bao thAmagma v.v.
- Khoang t ph ch'th.

X8&c Llir - C § cWhlgqubg, bMi hi n khoang hoa

. - Khéng gian - Dthg khoang ¢ quHag.
lién quan o o Lo
4 . . . |-Th igian -H™ m nig €c nguyén tttb qubg.
khoang héa v w as . 2. Jan .
KH i granito}d -Quanhngungc. -nngv bQ; wi nf v qubg va
granitoid

Tom M, qua fng tiéu chix §cn hll t 2 nh chhbéptl bdotigna L
ntng k Mmdi@&mugan khi granitod Ngc T. ph[n anh rd tinh tich'tp ¢ a
nhiQu tiéu chi va tham sl § cnh, hith di ntiQn  n £ n gho&ng galmagma.
Vid :cactham’sx § cnh mdi r€ng oxy hbakh ¢ a ma g neaichlh gy i
biwvi * £ T n@ sinh khoang @ ki n oxy héa kh ¢ a ma g manh RaBhcvi L
¢ a nguyén't trong qua trinh% quHbg va lam rd vai tro.a h s td trung ¢ca
chungvid Snc6hs tdp trung cao trong granit nh
hoéa thi Sn khong Wi chuyd vaodungahqubg trong do n- L
vdtlb L §n mg.thvi.cac modultht h  h - a , thi ;0 gmipihg axyhéa
kh L' iv. inh ngtham'sd avao thanh gin ¢ a Fev.v.

MHkhac, khimagmacétm ntng sinh khHlI§asdogWwon h€ng
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b- c m, ovagubg hphfn trén cé kKR n £ n" gli cluyd, tai phan b ra moi
t T n@ xung quanh. Vit vi ¢ nghién cu va lam rd mi quan h gi_ a chuyén hda
'a h-"snghpg HEE t r€ng | ° chuy’imch -BécménBhh Kkt
c- T nghowtrkkjo&hodhgBbhn-i chung  tgranigid nh€
Ng ¢ T. ndi riéng.Thanh plin cac nguyén’t trong qua trinh hinh thanh magma
(@ m d quhg hoéa lién quang 1 ng | i °ininh ghwy@m héa,@ chingi
chuy®°n h @y hdalvd ahygénhoéa do phanntagma(cac nguyén't €a
oxy, cac nguyén'tcot rm@ 1l c mth h " nchpBan b° phfn vom magma)a
I ‘& $ d, ng trong vic tinh toAan mc , Boc mon.
212NJKLrQ FgK ya EyF PzQ JUDQLWRLG

Vic L8&8nhc gbho8mamkhi granitoi dulangl ngoi
quanfrngtrongvic L § nhc ghé@moméltricchaqithg clnd nh€
nt igtdquhg” phfnsaulWw L -'nh  mg@® ph€©hng pMmBphatt 3 m
hinmkho8&8ng | J/hhod  mye am magma qubg.

Nhin chung, cac kh xam nhg granitoid cé tivp h ©n ¢ h i  iathanth€hn g
cac pln sau theo cac nghiénw ¢ a Bondarenk®.N. (1969) [38] va Amshinsky
N.N. (1978) [36], v.vé (H3nh 2.1)
A D

5101520 25 30

/i : i / |
III y: - f / 41013/1 .
I1I M—ﬂ W%\ /H_H V‘ﬂﬂ m ﬁj\mwﬁ
i "1'" l 1|1\H
B 1 DN

1 2 3

Hinh 2.1: M6 hinh mHucducdc m ¢ boc mon ca thkam nkgp granitoid
1- granit & ng aplit, 2 granit porphyr, 3 granit it t trung i nhY. I-IV- cac noc boc
mon; AD- bZmltcY: Pgbécgba Yngbi t hi ° ing da nguyénXphong %
phan bXh = minglén va tic ong.

H ph€hng ph§pc LE®ondn gnicdg khm ma g maccdc« L €
n h “a hba X6 Vi} nhe L iV&k(hO67) [43], Bondarenk®.N. (1969)
[38], AmshinskyN.N. (1978) [36] nghién_au va th ¢ nghi m cho céac khi magma

TV

o e
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granitoid ¢ thW Lién bang Nga. K qu nghiencu L-n  Hia hcglung #m
c Is lythuyfchonghiéncu vQ It & ciid tim kijm phat hin khoang Bn’
Lién bang Nga.

M. ¢ ., Boc mon khixamnhkp ‘lc€ L §nh gi @ liwrdetl ch s
thtth h ¢ , a hida, piin anhthanh plin vd chic a kh i xam nhd. D, a trén quan
ni m cho Rag thanh pfin ban g a dung tfMma g ma’ nd rirk vl ciing thanh
ttb trong mt QUki n n h ‘© Weors&nh md’béc mon ca cac khi xam nidp.
N h &, ¢ang xing sau thithanh phcakdii gr ani tryinivacfhng L
gingvidungtWbanlfuntll Theo 'E- | §w kba@m@ dam tr ®n ch
I”i sanh mc . Bi/h " ilthanh pfn va mc chénh’lchh © m’ nd t@ng bintcac
nguyén t trong L 8§ siahank pln dung tWnguyén sinh.Tr °n ° €h, s
Bondarenko V.N. va Verkhovskayd 969)[37] L «QxliHls dng c8c ph<€hnog
toanth n g W&ac ki m ¢ | Boc mon khi xam nhdp (soyiphfnv | mnh)lg a
cac khi xam nhdp.

nNWE §nh g iryphirub hh'@n ngcacacnguyéntv = | "'m c¢ h
cho L &md 6 WpcrBoncackhi xamnhp® Gor ny Al tathetJt r °n
I"a chdi ¢ a cac khi granitoid Karasuc va Trirchin, Amshinsk{N. (1978)L" «J/nt i
hanh BY mX “alhéa nguyén sinh va phan chiadd i theo cac mc chénh'lch
L caot 2 0 O oh 400m [$,37]. V. i kh'i Karasuc, c6 3dom@u n h €ds au:
m¥u t r Tao fuytl iB2007 2800m, € mXu gi a 27002500m, th mxu .d €
23002 100m. Tre B« cxdhd &lriag, m ¢ bc mon cang h thi
c @ g, phong ¥ c § cirnd. ¢ akh i xam nhkd granitod cang tigp (Hinh 2.1),
ng thih ™ m’ ng§ eAc khoanga ph ch a urani gfm c6 quy It khi xu ng
sau.VhEh Qhdy c | noglLiakho®ichV.V. (1967)nghién cu va xac nkh riag,
I” i v_i cac khi granitoid thi khoanga ch'th rdntd | © ur annggat, h
khoang vt nay cang xung sau cang gm.

Ngoaira, vic L &nh g'i 8mtc€Htinecgmortkhi gr ani t oi d
L' e datréns bi/h t hHo °MWihikilh trac va & ttb g all 8Vid,, nhi ¢ -
nhiQi granit porphyr Bl n ¢ I n g Qurthite&g al’h8i xuyén ebla khuv c b
boc monthp . ‘Nge n hi L §HEI tsrhE nQ@lthank pAn khd n "nh,
khong co tht 2 | " boanton nshi [36].
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n ng th i, k/} qu nghién cu khoangetph t rong L§ granitc
m c , Baotuyt “ikhadcnhawc I ng L'mh riagénau & va hinh éhg ¢ a
m ts khoangwvtph c I n f "fhiltheo chi sau.

KJI gqu nghién cum tkh i ° hg€n cackh i xam nkd granitod ' «ac
'nhLl ‘& td h p cac nguyén tiphan b h © m ngt& nfgt e @addh h€ Si |,
K, Li, Nb, La, Y, W, d&®aé&pcaSmuyénMphanRb, U
h™ mngmdnt he acdadl nMgeCa,Fe, Ti, V, Cr, Ni, Co, Zr{36,37] .
Tr°n Lc-h, SAMNNWNI(1083KL979 L «QxliHiE ph<€ehng phnép L 8§
| @ g, sfu béc mon_ca cac khi xam nhd riéng It r ° n' nghtén cu f ng
thWva tinh todn gradient cho cac oxyt tréreo cackholn g, cdan ngthi QL
xudls d ngt s gca ci®c tlh @mgavariskyA.N. (1955 1aa, S, Q, b, c
m”~ trong -fhin a§,n hS ,ig"c@ncat KGuyén tiphan b h ~ m ng €
t £ nfgt e waall ( Si v~  Khguyért fphan hv 'm rd) gfm
dfnt heocad ( Mg, Fe 'vs L -Cadggla@&Scp hon _ g
thtth héa. H s phan cc thth hoa K = (a+s)/(b+c); h's axit-baz b K
Q/(b+c) va K= S/(b+c); h S kiQn-b a z & a/fo+c): h S axit- kiQn Ks= S/a.

Gradienbih t hi °’mghanmoxiti@®blacagiatrcah s phan
L'i ngtht h  h'cainht €0 1 kaol ‘@& tinh theo chg th ¢ sau:

g = [(Xe- Xq).100Q/h
Tr on @i ditadient;

XivaXal © h™'ngnoxyt @l) horkbh s p h ©n L. fig thth hoa
cambbcd t r ° mhlachénd € h cHo (mét).
T h e b tinhla hoa thi, caokh igranitoidra4 pfin | ~ 'nh, plfn L

trén, pfn gi a va pfn sau, chénh € h, cho ca mi phfn 1a 400m. Mi m t
phFfn K.t r €gigtr: K20/MgO, Nb/Y, Yb/Co, Nb/V(B[ng 2.7, 2.8); hs
phan cc "alhoa (K1, K2, K3) (Bng 2.9).
Trongs Nb/NV>@4 t €hgrygphfn v 'nim bdc mon thd, Nb/V|
2, t @dwni @hfn trén ca kh i v~ ng téhbW® hi n quHbhg hda, Nb/V| 1,2
Kbt r ©n fn gicalvd Nbp/ix1 chgHb t r o ség khdhg cha qubg ¢ a
kh'i granitoid. C thwla Nb/V>4 trong g ani tboitdr @ng chigh, b - c
Nb/V<1lchlHo t r €nfa thigh § agrapitva khong cha qug v.v [37;39.
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b -

D atrént s gi a cac nguyén tch th KO/ Mg O, Nb/Y v~
gr ani tngmbdg (10,€0,8-1, 5)n g, tsB@ trung binh (4,060,4- 1,0);
t €@gsau (2,00,3-0,3).
BIm&T s nguy°n t° ch’™ th  tN®&. (09F3) c.
i KiWu L8 K,0/MgO TNb/YS Yb/Co
1 Gr ani tngmbdg t € 15 1,40 2,7
2 Gr ani tnogi shu tru&y binh 3,8 0,4 0,9
3 Gr ani tngsad t € 2,4 0,3 0,3
BIR@T s nguy°n t° c¢ch” th m c¢ NN,
(1973)
TT M ¢ L, b-c|T s’ Khoang héalién quan
1 | PEn v 'nim bdc mon thp | 4 C6 bW hi n quHbg hda
2 PHFn trén, béc mon thb 2 it c6 bW hi n qu-bg héa
3 |PHn gi a, b6¢c mon trung bin 1,2
4 PhFn _d, ®5c mon sau 0,3 Khéng c6 bt hi n qu-bg hda
nngthida t r °/p ~ilg§n séricit hda, greisen hoa, albit hoa, felspat

kali héa vadi chuyw ¢ a cac qibg ni sinhLWL 8 n h

gi §vQmehnbhgc L

mon kh i granitoidtheoV I. Sinykov 4§ (Hinh 2.2).

Km
/
2 T Sericit hoa /
T=480-110°C
Cu, Zr}/Pb MIEN
\V A4 \</ LANG PONG
° W
_ 7 o)
\ Sn ﬁ
3 - // \ Bi - -
ba greisen | 5 AN iMO/ a‘i
o + AW -
\\441 Grelsen héa® "o a°l =3
7% T=480-240°C ° o\° @]
o P=2-4 Kpa o°, s
4 - +pH47 noo/ &) an)
- =
- Na Ale:l /Na LI =
o \ it 0:7 - -
+ A
° 7]
T YZ n Na/ Na + - B,\
+°, K K + + < §
5 ——— Felspat Kali hoa < .
T=650-350°C; P= 204Kpa Z O
pH-8-11 Z
>N e
.
6 -—- + ;’

Hinh2.2: S h” khoangvd "alhda theo ci d ¢ phan ving albigreisen
theo V I. Sinyko\48]
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Vic L&nh glivmtceHécgnortkhi grani t'cwidéd cl n
trén s bi/h thién ¢ b [VSi granit porphyr L n ¢ 1 ng Qrit@c a h i
I § xuyén ebla khuv cb boc mon iy vacd dah ttb h& Quilthanh pfin kh& n
' nh, khong c6 tht % | " bémmon rihb [37].

KJI gu nghién cu khoangad ph t rong L8 granci tbad d t !
tuyt il kh§c nhaunhcdgmgusivahich@g¢imts khoang
vd ph ¢ 1 n dh ‘bltheo chu sau.Khoang vt zircon!| t n_gdait thanh
t r orQgki i i ma gémghh nhanh; Cac khoangdvapatit, xenotim, sphen,
ch anhubaottwhh m™ u Len.

Tr °n" fchhpnguyéntlt t r ©phdn bk on nlg@éh vaphan
b h " m nlgexi ng, c6 tph[n anh hinh hg th ¢ ¢ a kh i granitoid. Theo
mHucbngangl” i v, i kh' i dthg vom, bih thién cac nguyén phan b h © m ng €
L' ién c6 dhg Ti vom va cac nguyér tphan b h ©~ m’ nlgexl hg <€ 1a hinh
trlmg ch

Ph€ehng ph8mhldgmh gbi-8 m, n grani¢oid
c § ¢ 'm b Liéh bangNgas d ngtrongvic L §nhc ghé&tQm ntng
tai nguyérva tim kifm, d bao khoang[s [50].

Th c ] ma g neahinh’tk&nh trong nt q u § atchi¥ao dai va
ph ¢ t, ching c&hWéac v i cac thanhd v ©y quanh. pARanbng L
thanhphfn vd chll  k h**nrgd két theo § khéng gian va thi gian, g m o
quatrinhbipcid triaocri® hi ng@megh kin-kht ng itvviao L
m? i ° ng ng&ihotbtheoh m -t r aiov i L m? hgngod)€ D ovi dtinh,
toAnm c¢ , Béc mon khi magmat h e o p h € haAgshipski NN, (£973)
chthwhin qu§ t c3 mh €dhptinh §Qthanh pfind a vao fn chl
hinh thanh cac nguyén va cac vt chHllién quan vi qua trinhmagmal r ° n° ¢ h s
L-uydh | 8§n L §ch béim8n kmn granitodkh i Ng ¢ T, v. i nh ng tiéu

chz2 nh€ sau:
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ighr- &n int,

N, i dung tiéu chi

Y/ut /Thams LH  t r

- Quan h khéng gian

-nko Vihihch hc.

- Cac mdu vd t h eao
chia khd'ng

-X 8§ cnh B phan b phan d
C. a cac khoanga chinh trong
L § n B arthh felspa
plagioclas, bitotit, cac khoa
vd ph .

- nkFo Wi itiéu hinh khoang
vd.

- Céac VI | quan h ranh gii

gia magma v~ .L
- Cac th\imagma v tinh.
- Cac thmt 2 é .

X8§c Lismth om _ g
thtch héa:

- Td K p nguyén t cé xu
hehg phan b h ™ m’ ng
t tnfg d h eao(SL K,
Li, Nb, La, Y, W, Be, Sn, Mc
Rb, U, Thé.)
- Td h p nguyén t c6 xu
hewg pfn b h”™ m’ ng
gimdin t h ean(Fd, Ti
V, Cr, Ni, Co, Zn..)

-H s phan cc thtth hoa K]
= (a+s)/(b+c); hs axit-b a
K2= Q/(b+c) va K3= S/(b+c
h s kign-bazh K43
h s axit- kiQn K5= S/a

TT Céc tiéu chi
1| nro Vb i & chdl
Gradientp h © nc d
5 nguyén't
3 n8&nh _gi $ocr
mon kh i granitoid

- T€ng thanh & granitoig
(treg ntpnngg, $hy
trung . bdgsaul; t
-M ¢ ., B6c mon (phn vom
L'nhi m c thep; pHFn gi ai
m ¢ trung binh; pfn thb i
m c cao).

-T s gi a cac nguyén tch
th K20/MgO, Nb/Y va Yb/C(
L8 gr anngmnbéog (10,0
08-1, 5)mn g, td&d trung
binh (4,0- 0,4-1, 0),ng
sau (2,0-0,3- 0,3).

-T s Nb/ V> 4 ngtv€
phfn v , ‘mh, Nb/V| 2,
t €hnmomg vi phfn tén
Nb/V| 1,2 cho phn gi a v3
Nb/V <1 cho piin thip.

-D atréncac biMhincal
bi/h il sericit héa, greisg
hoa, albit hda, felspat kali h

trong kh i granitoid.

2.2. Ph<€ehng

Ph€ehng dpkhd&mc | m° u

ph8p nghi °n ¢ u

t r chnltblchiongbién ¢ 8 thanh

phfn th%th h c, khodng @ , a hida hc (cac nguyén’tchinh, nguyén’t v/,
khoang vt ph, “nj v) ¢ a granitoid khi Ng ¢ T. nh3m luch gili m ¢ | béc

mon cac khi xam nhdp ndi riéng va Bl tric ch a qubg néi chung. T L -
'nhh e g L darv@ghidgu trongvicxackdh ph€hng

M
p pbat t 3 m

t h
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hi n khoang Bn lién quanTrén ¢ s L« n&uansdmg c8&8c ph<€hng
nghién c u sau:
22.1.7]1QJ KkS SKkQ WtFK KO WKYQJ KyD FiF WjL OLO:

NCS L« [ohtathhwkhnghpcacdhgtailiu c- |1 i/Jhn qu
n i dung nghién cu ¢ a luch &n g’ m:

-C8c c! ngc¢€liarciHrmakhoAngEny I 1:200.000;t | 1: 50.000
trong khu v ¢ nghién cu [6,12].

-C8§aQ8h Qt Li v~ b8 oQv@ngaog ntah, u lyl*aawt L I'd , L
tfng, sinh khoang1,2,3,4,5,8,9,11,10,11,13,14,15,16,17,18]19

- Cac cong trinh, bai bao chuyén sau congrén tp chi trong va ngoai
n & [20,2122,2634,35,34.

Cac K} qu nghien cu t r ° 'nc hlthcng hé@ ©mHy “alchd |, "a hba
va khoang .
222.KK+R VIW WEKWZFFYEMR)L P3X SKkQ WtFK

Khlo séat, By mXu theo cac MM L §n g tLEe8 ' ptvichk hh n@ gi a
chHl ¢ a kh i magma granit Ngc T. (chiQu ngang: T ria vao trung tam Kh;
chi@thin g nly : p h © o a bathigly th Lgian thanh® ma g ma he&l n g
cac md vQquHhg héa lién quatHinh 23). Tr on g  &p-mx cleirh gm: Kiw
L8 grani tW ploBtrpigiynh , quk g vi khodhg héaNgoai ra cac
lod _ibi/h “iL  c 1 rcdpy nidaiéng phcy luchgilitiQn ntng si nh Kk
vakhintng b - akhigranitNgcT, .

Nghiéncu, L § nthqur 4 § & k& n t4 sau khi x ly cac tai liu
hincg WIfmblos LfFy _ " t Agbhg ald Ii' u, phcy m ctiéu, nhim
v, caluh 8&n, NEKaitong takhlo satthc "alb sung ¢ thwa:

- Khlo sét, kith tra va chi ff héacacdinl gr anWwht Kkhbigng h- a
L & /hbiiiL Kol t r € g3 thu thdp b tsungcaclod mxu thteh h ¢, khoang
t @g,lahé@& phcy c8c clng t §c ‘prgl@encusiawc@ltl ~ m
I' \th thtch hoa, hanh Wi a hdag, a cac nguyén thoa hcva méi +€n g a Hda
¢, a tigranitoid.

Cac muthteh hc L'8, gl/B "iticd k 2 ¢ h ¢ dah &g, day t
( 5 x 3 x ZNn)(X6r3)dm.

MMilla h - a I &g dihgicdc cc nh phan b theodthg phong
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bi, Lfmblotr n g "~ rg&€a maut 3 0 O 300g M " a héa nguyén sintilm
blo fit ‘@hkhong b bi/n " ilth sinhva khong b bi/h " illién quan trc ti/p
quHb g hHb at ENBncgphli Iby mX riéng) MHukhac, thut ng fi t € hli @y
chmang t2nh v®htkth€l ma gmag cl #@boguadrinh bih
chHl, bi/n " il(Chi ti/ néu” m,c 2. 1).Ng o ~ i Wamasang, tthanh vil’ a hda

G a cac nguyén théa hc, phc vy vi ¢ luch gifi tiQn n tkimoéng §n lién quan

v, i granit,c § cwh Kuidil, k ho § ng h - atrivt khai iy mduechhc L §
bi/h “ilvanghiéncu , XxnB It h g.¢ ng sinh nguyén tvathanh plin vd ch

¢. a chung.
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Nguon_ Theo dé tai NCS truc tiép tham gia [8,9] LY L= 1:100.000

CHU GIAI

+ 4 +4_1 Khai granitoid Ngoc Tu / ] Ranh gicfﬁ dia chat: »
+ |+ . 2 b a- xac dinh, b- du kién.

- ; Granit: a. porphyr, b. trung - nho

T Céc bién ddi: sericit héa (Se), = e

Sy muscovit héa (Mu); clorit héa (CI); / astiboanal,

Cl; Be; Gz berezit hba (Be); greizen hoa (Gz) — b b - BGi siing hoa
s s % e s 3 [ Piém mau

a = Dt gay: a- xac dinh, b- dugi [6p pha. . -

Hinh2.3: S h™ W tri IBy mXu kh i granitoid Ngc T,
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260° = - 3
LS MAT CAT DIA HINH A1-A2
m i
Ty 1€: 1/50.000 Cha gidi F-afeee
1400 +a b0
a. Granit porphyr
1200 - —+ f S5 b. Granit hat trung-nhd
/O/—l— ~\\ —|—/ ! /y—l— ¢, Diénikhao'sat
1000 ol ‘f_ T
/5 + +\ i / + + \®N
800 |+ 5 e e o
P -+ . o . AL g 7t
600 B+ + L + £
10° _ 5 \
m MAT CAT DIA HINHT B1-B2 m
Ty 1&: 1/50.000
1400 Chii-giai i ¥ ::::*; g 1400
1200 |..=k= | : a. Granit porphyr 1200
i 1 == \O\G\ b. Granit hat trung-nho
c. Diém khao sét
1000 + + + + 1000
i o \6\6
800 + 4 + —i_ 800
= + i e 0 / +X\
600 i = S 600
250° 2 £ 5
- MAT CAT DIA HINH C1-C2 i
Ty 1&: 1/50.000
1400 e P i R 1400
Chu giai +-ai- {{; o.
1200 a..Granit. porphyr.......... 1200
b. Granit hat trung-nhd
e ﬁ\ c. Diém khao st
1000 + _i_ 1000
800 M _|_ + }Q\ 800
+ * s G * + +\®\
600 600
135° - ’ 35
L N MAT CAT DIA HINH D1-D2 -
L Ty 1&: 1/50.000
1400 g 1400
Cha giai| ™ +
G giai Ly {{; o,
1200 1200

1000

a. Granit porphyr
m b. Granit hat trung-nhd
E L c..Diém khao.sat 1000

800

| 800

600

+—'_+ ++++ + _|_M

600

Hinh 2.4: MHuccb “alhinh granitoid ki Ng ¢ T,

1400

1200

1000

800

600
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-Tr °n’ odllh tsralledl Lva hink: I'a mb granitoid khiNg ¢ T,
NCS ap dn g p h‘€h nghiéng b tamh pn vd chdl ' 8§ nrhc g h6&
monkh' i granitoid theo d li" u nghién cu kh i granit Karasuk, day nui Altag, a
Amshinski N.N. (1973) n©y | ° p h ©h ngd ng dd 8ip qulth c U] €
" LB Nga, so sanh cac_m boc mon ca cac khi granitdd d a trén gf thi/j vQ
thanh pfin “ g nti¢ a dung th\ina g ma fibvé s gi'lng nhau @l ch $ phét
trivi. Cac khi granitoid ca cung mtph ch khicangxing s ©u tUmg t 2 n
¢ a thanh pfn cang gim va ¢n g li thank pln ¢ a dung thvbanLfu . Nh <€
vdy, himy L 8§ nh _gho€momcakhicodth\giliquyl tr °lhiséankh s
thanh plin td cac mbphng ¢ a mHucdbbéc mon ma hin t so v i thanh phn
¢ adung thina g ma fb a n €lhg WUHE Wihi & ctil granitoid khi Ng ¢
T nh&dittbh gr ani t/h gramit i trupngi nH.; thanh pfn khoang
vd, thanh pBn hoa hc, tu i thanh £b 240 triu n £ m.

- Xay d ng cac mibedb “alchd | a hba theo khéng gian va ihgian, theo
L, cao khi. V. i granitoid khi Ng ¢ T, N C Sp niHscdu (Hinh 2.3), by cac
lod mX vaphandomX@ t heo  Zaodahlitdo mds t r Tao fuytl il
(1150950m) g m 6 m¥u; 21 tdh mXu gi a (950750m) 1a 8 m¥u; 31 th m¥u  .d €
(750-650m) 1a 10 mu, phcy chovic t 2 n hbod neoB ea kifi.

-NhiQ lo4 m¥  k h8cahutrge Uldinva Weh2nh x8¢i ho§
t “@g (kW L &hg, ngcu, Bi/h “i)Yph c v x § ¢nh ¢ac & mxu/ lod mx,
va nh’ rnge h- ai cog®ondlehgli chuy“amodka@m Htng
khoang §n ¢ a ganitoid g m: thth hic ;" nglv,  k h o, 8g) micrdso®de, bao
thwWCacmu n "“yn gt EESt r 2 L ii mM4« “athoday
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Nguén: Theo dé tai NCS truc tiép tham gia [8,9]

CHU GIAI
|:| Khdi granitoid Ngoc Tu

T Céc bién ddi: sericit hoa (Se),
muscovit héa (Mu); clorit héa (Cl);
Berezit h6a (Be)

Ranh gidi dia chét:

a- xéc dinh, b- du kién.
a- Béi canat;

b - BGi simg héa

Bt gay: a- xac dinh, b- dudi 16p phil. Biém khao st

3

Hinh2.5: & phar g mX granit porphyr theo 3 ne , tao ¢a kH i granitoid

223.+0OSKATQJ $HanSich
+ Phan tichhtth hc ,  k h on§ mhgm 1am&5 thanh pfnthtth hcg a

L granitoid nguyén sinh va.a L B ~Kdthh mfkch, thanh pfn khoang vt
qurbg va quan'hg achangTr ° n° fcnig h 8 cac M} qul phén tich ¢a cac
clng tr %@ meuththhc@15miuk h o § nngtdvie Khoahc
n"a chdlva Khoang Bn.

+ Phan tich hoa silicat, bsung them dli u ¢ h o nhxtt§uch pfih hoa
hcl §, c lcacqighigrc@khac.

+Phantichla h - granitv@qubgl ‘& Vi n ‘acidiVi n  n ! Phan
vi nthu ¢ Vi n Han Lam Khoa'hc LB Ngath c¢ hi n, bao gm:

- 22 mXu ICP-MS cho41 ch tiéu (Mo, Ta, Nb, Cu, Pb, Zn, Bi, Sn, W, U, Cd,
Aqg, Zr, V, Cr, ...)

-24mXUICP-AE S ¢ lg@nitdidskhi Ng c T, .
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- 40 m»u thanh plgn bao ttWmagmanguyén sinh(CO,, H.S, SQ, H20,
CHs); m t s m»u granitoid chn | ¢ phan tichnguyéntch2 nh ( Fe W K,
x § cn h mf mg otyhéa khga ,ld§bdo mc . thuch [ i ¢ a dung thv
magma trong . qgn§Untvd chtitlb qlhbg.y L

- 15 mXu microsond nRm x § cnh khoang ¢ va thanh pfnm t s nguyén
t v (Ni, Co, Naqukhgnblipder )l bifhr " dli@érgqudhn.

-8 m¥ukichhdt Nhd o nig&a S kichhét Nhtron c¢he
khoangnh3an x § ¢n hl. h * ngncad nguyén ttrong cackhoang v trong cac than
kho8ng, trong U8 WUy aREE.o0.i d., Phé&gimgQimh 8§ p
ki n thanh b quHbg, c6 thAk § onh KhoangEnliénquanvi c huyamba.h - a L

- 20 m¥ bao tMk§ ¢ nhlhhit | thanh tb quHbg.

-Cacmu  k ho§mgg trStanh lpfn quHbg chinh, th t thanh &b
quHbg.

2.24. +OSKfAiQJ SKiS QJIKLrQ FgX sMh@HoaRgM\PQ Ky EyF

mon
Theo ¢ §c trhtinh chay@r hdaxshit khdang vaat, boc mon

c akhigranitod Ngc T, dns d ngtichhph ph€©hng phS8p mhg@i °
sau

a. C8c ph<€ehni’iph§m thdgcchirh xac hdadd mx,
'nh dm& c8&c ph€ehigthpi phscpy lkdhdiichanh vi nguyén't
Quansath ¢ "all kb Whi k 2 ¢ &iva phdndd ¢ a khoang ¢, cac thwu, ranh
gi i tiJp xaci bi/p “il,Ho Mhiva ki n £ n dil | xgwa cac khi granit v tinh,
L Vih ki/ph th i L t gdy, khoangd HI t w.EnThteh h ¢ (Chu§ hoa cac
kiWw L 8¢ . bilph “ilva kW bih i, X8 mt sl khoang vt ch th);
k ho8nngg t(©68ac ¢ khoang v quHbg, th t thanh tb), blo thwkéac
'nhnhit |, CL~" m Quktnrhit thanh tb, g thahénh ®o.v.); cac
m¥X mi cr os on khgt{ndBcacmgugéin t§caakhoangd, cac nguyén t
ch th luch gifingdngc, mtng thanh & v.v.), tr ng sa (Nghién cu cac
khoangetchth, t 8ch Lhn kho&8ng ¢é)

b. Ph€hlighoprydensinh X&keh 9t trung cac dt h g
"ah6a x Bhacaclnodultte h h - a t mesmhkhdmg t r €
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c. Phehng'nphh §g n g & tid€thagma nguyén sind: d ng
ch th ¢ a nguyén'tchinh, nguyén'tv;t , ph<€hng f{mhadpgwnmagmanh p
nguyén sinh (trén thi b Raman) cac kh@ng @ ch th, “ng v bQy, HoL WL §
bi/h " illién quan

d. P h €©h n g nipqudh h huystic ng lgi a qubg hoa va granitoid:

N ng v tu itrén zircon, molipdenit " ngv b1S,Q t €hng quan c§c
Lo VEhi L § hiltiv.

e. Php@Esmpg rhg o | kig®han b ¢ acac nguyén'ttheo chu L,
caa X § cnhkacth pnguyént ¢ §¢ci Lt heao Lt ‘©fa galthibh
nh€eng | i étdpvgman Bt ©t m, akhdcrhagna
2.25. 3SKATQHAXU Oé VY OLOX TxXx5Q JL+L NGW

Toanb mX ‘al h -° aphéin® theokiW I §ranitoid(granit porphyr va
granit Ht trung- nh ) va theo3 m c L, cao(1000m, 850m, 700mya s d ngh
ph€ehng ph@gg@ WacSdhcad tiam'sphan b cac nguyén't, tinh toan
h s td trung(Ktt) va cactham $ ludh gifi tinh chuyén héd’a hoavamc | L
bocmonkhi granitoid theo c §ténpNho&rancgcigh §p
qub g, JH SiLblii °n quanly k& mvéhw@énguanh |

KiWh tra K} qul” phan tich (5 10% nX) mX “alhda theo Quy pim &

h - &k § cnhtinhtinel, lodtr sai St r c&hitinh toan va ldh gili k/} qul.

S d ng cac ppn m@n chuyén dng nh<€ mapi nf o, gr apl
hamthn g kWtinh.taan, Xay dng va thhi ncactjn L S WLl L t €hn g
q u a ahod, cac uccb “altid- I a hda, cac mo hinh chu

D€ L ©y c §ich toartheor dosmx la granit porphyr (25 M) va
granit Ht trungi nh (20 mX).

*Tr,€h} ,Winh todn,slymts thams, N CS nixl&ophal b
cac nguyén't Trongphfn nay ¢ aluch &n NCSch thwhi n cdng tadkiwh tralud
phanb ¢ amts nguyéntcokhint ng | i +og horuba® Ma, Sn,

C. thwh h € luué@n s d ng cac tham’s Tfn s, lud phan b, trung binh
(X), L, I'chcho§(S)(Nguy n V £'n 20809HL1].
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Bl §:B [ ndyp umrEnit porphyk

granitoid

~

Ng

c

T.

Kon

Stt

SH

As

Ba

Be

Cd

Ce

Co

Cr

Cu

Ga

Ge

La

Li

Mo

Nb

Ni

Pb

Sc

Sn

Sr

Ta

\Y,

DH 2105/1

1,15

242,78

6,41

0,05

63,63

3,17

95,33

5,60

18,60

2,68

30,26

81,33

9,41

16,81

7,07

45,23

3,90

7,38

65,77

1,85

14,21

5,85

23,57

DH 2107/3

2,76

302,43

5,52

0,05

81,98

3,38

76,83

15,50

17,37

2,73

40,65

24,12

5,34

18,17

8,87

55,26

5,30

9,86

69,77

2,69

20,20

6,51

35,62

DH 2109/2

1,46

310,09

5,47

0,06

74,59

3,43

52,78

9,90

17,42

3,25

36,43

45,23

1,64

17,03

6,86

38,92

5,10

8,74

79,09

3,69

18,25

541

27,90

DH 2325

1,34

360,39

4,19

0,04

87,39

2,36

79,43

2,10

20,91

3,02

41,26

105,18

0,97

22,61

7,14

46,63

4,50

12,29

67,87

3,18

19,14

5,63

23,77

DH 2334

1,33

261,34

4,23

0,04

56,64

2,88

71,88

2,70

17,96

2,92

27,66

130,81

1,20

17,76

6,91

39,94

4,00

10,89

49,44

2,82

13,82

6,66

21,70

DH 2336

1,20

200,54

7,92

0,04

51,64

2,22

43,81

2,62

18,17

2,85

27,12

67,03

0,83

20,15

6,03

44,74

3,70

7,56

43,21

4,10

11,93

4,15

20,33

DH 2341

3,21

119,34

4,03

0,04

59,44

1,30

47,51

5,70

17,17

3,13

82,36

22,90

1,62

16,29

5,46

76,70

4,70

7,25

6,89

1,72

20,71

10,71

31,23

DH 2345

1,25

329,19

4,18

0,04

83,99

3,48

81,28

6,40

18,97

3,07

41,10

55,52

1,52

21,68

4,77

43,45

4,50

8,75

72,59

3,80

17,78

3,90

52,72

OO NO| | W[IN|F

DH 2348

1,43

285,64

5,46

0,09

77,89

3,16

73,48

2,34

18,73

3,91

41,79

49,81

0,70

17,34

5,15

46,22

4,00

7,17

62,84

2,11

16,91

0,90

64,22

[N
o

DH 2404

1,88

386,15

3,59

0,05

83,95

3,07

59,02

4,00

17,66

2,77

41,50

18,38

7,73

15,11

5,33

40,69

4,70

5,85

44,22

2,11

20,42

2,08

32,37

-
=

DH 2405

1,33

379,05

4,86

0,04

83,80

3,42

59,27

4,80

17,47

2,82

40,18

57,29

0,83

15,34

11,05

46,04

4,70

6,50

72,61

2,39

20,63

1,72

26,28

[any
N

DH 2416

1,22

387,20

5,10

0,04

95,60

3,55

61,37

3,30

17,89

3,15

46,99

82,80

0,95

17,41

4,67

45,34

4,90

7,76

77,21

3,20

22,06

2,22

30,89

By
w

DH 2423

1,09

394,20

3,57

0,05

91,65

3,45

56,72

3,70

18,08

2,96

45,03

73,57

1,39

16,71

5,08

48,51

4,70

7,84

76,76

2,41

21,26

4,58

30,21

H
S

DH 2439

0,98

310,40

8,29

0,04

89,50

3,16

48,27

20,50

18,65

3,14

42,32

58,46

0,65

17,62

4,47

46,84

4,80

10,14

67,96

2,43

21,87

3,86

30,86

[y
a1

DH 2446

1,10

312,70

11,16

0,03

72,75

4,64

64,92

3,10

18,33

2,95

34,46

134,12

1,45

17,28

29,84

44,83

5,40

9,05

74,36

3,29

26,55

4,51

29,14

[y
(2]

DH 2462

0,79

226,25

6,99

0,04

56,05

2,47

62,57

34,40

19,46

2,75

27,25

29,10

1,27

18,45

56,75

46,76

3,90

8,00

55,26

3,95

16,83

18,50

26,63

=
~

DH 2463

2,39

29,26

15,15

0,03

11,55

0,85

117,12

6,80

16,95

2,37

5,58

30,97

2,84

17,87

30,43

37,42

2,23

5,07

18,77

4,53

5,30

11,75

9,86

[y
(o]

DH 2380

2,50

336,87

4,77

0,11

57,69

2,45

74,68

13,25

16,25

2,60

22,15

37,08

3,15

15,72

8,07

50,16

3,85

11,69

61,15

2,43

11,89

7,28

21,78

[any
©

DH 2381

1,20

332,57

3,47

0,08

53,39

1,15

70,38

11,95

14,95

1,30

20,85

32,78

1,85

14,42

6,77

45,86

2,55

10,39

56,85

1,13

10,59

5,98

34,78

N
o

DH 2382

1,70

335,07

3,97

0,58

55,89

1,65

72,88

12,45

15,45

1,80

21,35

35,28

2,35

14,92

7,27

48,36

3,05

10,89

59,35

1,63

11,09

6,48

43,78

N
=

DH 2383

0,40

330,07

2,67

0,57

50,89

0,35

67,88

11,15

14,15

0,50

20,05

30,28

1,05

13,62

5,97

43,36

1,75

9,59

54,35

0,33

9,79

5,18

26,78

N
N

DH 2384

0,10

328,37

2,37

0,27

49,19

0,05

66,18

10,85

13,85

0,20

19,75

28,58

0,75

13,32

5,67

41,66

1,45

9,29

52,65

0,03

9,49

4,88

37,78

N
w

DH 2385

2,20

324,07

4,47

2,37

44,89

2,15

61,88

12,95

15,95

2,30

21,85

29,58

2,85

12,02

7,77

37,36

3,55

11,39

48,35

2,13

11,59

6,98

28,78

N
I

DH 2386

2,70

326,57

4,97

2,87

47,39

2,65

64,38

13,45

16,45

2,80

22,35

32,08

3,35

12,52

8,27

39,86

4,05

11,89

50,85

2,63

12,09

7,48

37,78

N
a1

DH 2387

1,40

321,57

3,67

1,57

42,39

1,35

59,38

12,15

15,15

1,50

21,05

35,08

2,05

11,22

6,97

34,86

2,75

10,59

45,85

1,33

10,79

6,18

24,78

Tum

LS
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Stt

SH

Zn

Sr

Rb

Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Th

Zr

Cs

Hf

Re

Tl

(A=Y

DH 2105/1

39,50

65,77

360,61

7,64

24,32

5,45

0,48

4,75

0,64

3,80

0,62

1,95

0,23

1,79

0,12

32,08

130,98

18,05

2,75

0,006

2,51

4,44

DH 2107/3

34,90

69,77

380,65

9,78

33,24

6,96

0,62

5,41

0,96

5,46

1,11

2,65

0,48

2,28

0,45

36,60

140,63

14,56

3,46

0,007

2,79

17,87

DH 2109/2

23,90

79,09

362,65

8,69

30,64

6,25

0,64

5,79

0,89

5,50

1,12

2,95

0,41

3,06

0,41

40,36

127,62

22,84

3,95

0,010

2,51

8,20

DH 2325

42,50

67,87

428,47

10,33

33,58

7,98

0,57

5,75

0,82

5,05

0,81

2,66

0,29

1,89

0,26

33,97

139,12

29,70

4,40

0,006

3,05

4,91

DH 2334

42,20

49,44

446,43

7,46

24,24

5,80

0,49

5,04

0,70

4,05

0,69

1,97

0,28

1,31

0,31

29,21

121,42

33,59

3,26

0,017

3,21

12,52

DH 2336

29,20

43,21

430,66

6,96

23,33

4,82

0,50

4,67

0,70

3,50

0,72

2,04

0,38

1,50

0,27

27,93

91,97

26,35

2,46

0,017

2,91

17,49

DH 2341

13,20

6,89

345,68

17,21

49,34

10,57

0,84

7,80

1,18

6,35

0,88

3,18

0,36

2,42

0,33

47,02

136,17

15,43

3,19

0,019

2,21

8,07

DH 2345

37,70

72,59

350,57

10,68

37,84

8,79

0,87

8,93

1,50

7,40

1,54

4,69

0,62

3,48

0,52

39,15

137,62

16,95

3,31

0,018

2,48

18,97

DH 2348

33,80

62,84

369,57

11,91

48,99

12,56

1,48

14,70

2,28

11,31

1,98

4,92

0,61

3,15

0,50

37,05

134,17

13,21

3,60

0,017

2,55

11,58

DH 2404

29,10

44,22

405,82

10,92

39,76

8,25

0,59

6,58

1,13

5,54

1,19

3,60

0,43

2,75

0,39

43,73

136,03

16,93

3,93

0,018

3,12

13,96

DH 2405

28,70

72,61

403,71

9,45

31,04

6,36

0,60

5,51

0,88

4,65

0,89

2,62

0,43

2,40

0,30

42,54

133,73

16,85

3,66

0,006

2,66

11,03

DH 2416

32,60

77,21

381,17

11,13

36,08

8,20

0,58

5,76

0,87

5,64

0,90

3,40

0,28

2,63

0,36

52,35

146,38

26,50

3,62

0,018

2,59

7,20

DH 2423

38,10

76,76

409,45

11,13

35,91

7,72

0,66

6,25

0,80

5,98

0,92

2,85

0,37

2,55

0,38

44,18

147,53

27,51

4,16

0,017

2,70

7,58

DH 2439

39,60

67,96

389,43

10,76

34,91

7,40

0,61

6,13

0,88

531

1,16

3,48

0,45

2,43

0,39

46,45

132,08

26,85

3,85

0,019

2,68

10,48

DH 2446

38,70

74,36

387,71

8,65

31,51

6,71

0,61

5,58

0,95

5,26

0,85

2,65

0,46

2,39

0,41

35,36

140,58

37,27

3,72

0,015

2,68

6,83

DH 2462

32,70

55,26

403,48

6,75

24,16

5,73

0,51

4,65

0,83

5,10

0,95

2,96

0,35

2,81

0,34

30,17

89,38

17,96

2,44

0,017

2,77

13,24

DH 2463

15,00

18,77

442,14

1,57

6,68

1,51

0,12

1,26

0,24

1,56

0,32

1,04

0,13

0,97

0,14

9,35

29,81

27,68

1,28

0,015

3,02

10,79

DH 2380

23,65

61,15

361,52

5,37

18,06

4,08

0,37

3,48

0,58

3,66

0,71

9,42

9,42

1,97

0,29

18,10

62,43

22,53

2,37

0,023

2,48

12,21

DH 2381

22,35

56,85

321,22

4,07

16,76

2,78

0,34

2,18

0,55

2,36

0,68

8,12

8,12

1,94

0,26

16,80

58,13

21,23

1,07

0,010

1,18

10,91

DH 2382

22,85

59,35

341,72

4,57

17,26

3,28

0,84

2,68

1,05

2,86

1,18

8,62

8,62

2,44

0,76

19,30

87,63

21,73

1,57

0,020

1,68

13,41

DH 2383

21,55

54,35

291,72

3,27

15,96

1,98

0,83

1,38

1,04

1,56

1,17

7,32

7,32

2,43

0,75

17,90

72,63

20,43

0,27

0,010

0,38

9,71

DH 2384

21,25

52,65

281,02

2,97

15,66

1,68

0,53

1,08

0,74

1,26

0,87

7,02

7,02

2,13

0,45

16,20

55,63

20,13

2,37

0,013

0,08

8,01

DH 2385

19,95

48,35

251,02

5,07

17,76

3,78

2,63

3,18

2,84

3,36

2,97

9,12

9,12

4,23

2,55

18,50

12,63

22,23

2,87

0,012

2,18

5,61

DH 2386

20,45

50,85

242,72

5,57

18,26

4,28

3,13

3,68

3,34

3,86

3,47

9,62

9,62

4,73

3,05

21,00

37,63

22,73

1,57

0,017

2,68

6,71

DH 2387

19,15

45,85

263,22

4,27

16,96

2,98

1,83

2,38

2,04

2,56

2,17

8,32

8,32

3,43

1,75

19,70

82,63

21,43

1,27

0,010

1,38

5,41

8G
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+ Ki K tra t/n su-+ va lug phan by
Cac tham 'stinh toan theodp mXu la granit porphyr (25 )
- Tinh toanfn s va quy lut phan b cho nguyén't Mo.
Bf240Bng t2nh to8&8n tfn sublt v° quy |

H” m ng+€ Tfn s Tfnsl t 2 ¢

0 0 0

1 7 28%
2 9 64%
3 4 80%
5 2 88%
7 1 92%
9 1 96%

Total 25

- 120%

- 100%

- 80%

- 60%

- 40%

- 20%

Tan suat
O = bW st N -] 0 DD
| 1 Il 1 Il Il Il Il 1 1 1

0%
0 1 2 3 5 7 9 Ham lugng
me TAn suét —=—Thn suét tich lity %

Hinh2.6: BiW ~ BElistogram thhi nffnsitivafnstl t 2 ch |I'"'Mg. nguy
KJ3 quf tinh toan §n s va quy Iwt phan b cho thyf nguyén't Mo b I ch
chu{n, do vdy phi tinh trung binhtheo lut phan phichw$r | o g ar ingt(Hinh © m |
27)

N
: X

N

o

Tén sudt

-2 .0 2 = K=} . 1.0
Ham lwong (Log)

Hinh2.7: BiW ~ Hlistogramtheo Iwt phan phi chuX logarithguyén't Mo




- Tinh toanfn s va quy lut phan b cho nguyén't Sn.
B 4Bl ng

59

s u blt

t2nh to8n tfn
H” m ng| Tinsw| Thnswl  t 2 ¢

5 1 0%

6 2 8%

7 1 12%

8 4 36%

9 6 48%
10 5 64%
11 4 84%
12 2 96%
Total 25

=
Il

Tan suat
[¥¥)
1

3%
|

120%

- 100%

- 80%

- 60%

- 40%

- 20%

- 0%

5 6 7 8 9 10 11 12 Ham Irong
mmm Tan suat  —=— Tan suat tich liy %
Hinh2.8: BiW ~ Hlistogram thhi ntfn stdivafnsudl t 2 ¢ h

KJT qu tinh toanfn s va quy lut phan b cho tiy nguyén't S n
chu{y, do \wy tinhtrung binht h e o

‘mg. m

| e

- Tinh toanfn s va quy lud phan b cho nguyén't W.

B d2B[l ng

s u blt

t2nh to8n tfn
H” m ng| Tfns | Tinsl  t 2 ¢

0 1 2%

1 1 4%

2 1 8%

3 2 16%

4 3 24%

5 6 40%

6 5 60%

7 4 80%
10 1 88%
11 1 92%
18 1 96%
Total 25

v’ quy |
"Bry nguy
t €hng L
v quy |
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7 - - 120%
6 - - 100%
< 57 - 80%
=
7 - 60%
E 3
. - 40%
1 - 20%
0 - - 0%
0 1 ‘2 ,3 4 ‘5 ,6 7010 11 18 Lo hrong
mmm Tan suat —=—Tan sudt tich liy %

Hinh2.9: BiW “ Blistogram th\hi ntfn stivafnstll t 2 ch "Wy nguy
KJ1 qu tinh toanfn s va quy lwt phan b cho thy nguyén't W b | ch chug,

do vdy phli tinh trung binh theo ki phan phichu | o g a r rgiHinh 2169 | €
= / \

T T T T T
B = R= 1.0 1.3 1.5

Tinsut

Ham lwong (Log)
Hinh2.10: Biw *~ Hlistogramtheo lut phan phi chu logaritnguy@nt W.

- Tinh todnfn s va quy lut phan b cho nguyén't U.
Bl d3Blnt2gnh to&n tfn s~ v° quy |l udt

H” m ng| Tins | TFnsl  t 2 ¢
4 1 2%
5 2 8%
6 2 16%
7 4 24%
8 3 32%
10 4 48%
11 3 60%
12 3 68%
13 2 76%
17 1 88%
18 1 96%

Total 25
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Histogram-U
120%

100%
80%
60%
40%

20%

0%

4 5 6 7 8 10 11 12 13 17 18

W Tan suat  —=— Tan suat tich lily % Ham lwgng

Hinh2.11: Biw *~ Histogram tiWhi nfnsivafnsiti t 2 ch 1"Uy ngu
KJI qu tinh toan fn s va quy lwt phan b cho thy nguyént U b I ch
chu, do \dy phli tinh trung binh theo ki phan phichwqil ogar i tng.h ™ m
(Hinh 212

N

|/ |

8 1.0 1.2

Tan suat
’T
N

Ham lwong (Log)

Hinh2.12: Biw ™ Hlistogramtheo lut phan phi chuX logaritnguyén't U.

* KJT gul tinh toantfn s va quy lut phan b cho caov, i nguyént Mo, W,
U thfy QLb I' chchuf, thisau khicac nguyén'ttuan theo ldt phan phi chu
| ogar i tnghi¥icadngyéntMo, W, U.RiéngyiSn, cic'ts nay xac
I” nh né la nguyén tphan b theo lut chuiy (B[ng 214)
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Tr°n' x&enlslid phan b LWehw§ hoa d liu phcy x § ¢nh L
trung binh véh s tdp trung nguyén t(Ktt) cho Mo, Sn, W, U.

Bl Rd4Ludt ph@®uay ™Mo, Sn, W, Utronggranit porphyr

SH Mo Log(Mo) Sn W Log(W) U Log(U)

DH 2105/1 9,41 0,97 7,38 5,85 0,77 4,44 0,65

DH 2107/3 5,34 0,73 9,86 6,51 0,81 17,87 | 1,25

DH 2109/2 1,64 0,21 8,74 541 0,73 8,20 0,91

DH 2325 0,97 -0,01 12,29 | 5,63 0,75 4,91 0,69

DH 2334 1,20 0,08 10,89 | 6,66 0,82 12,52 | 1,10

DH 2336 0,83 -0,08 7,56 4,15 0,62 17,49 | 1,24

DH 2341 1,62 0,21 7,25 10,71 1,03 8,07 0,91

DH 2345 1,52 0,18 8,75 3,90 0,59 18,97 | 1,28

DH 2348 0,70 -0,15 7,17 0,90 -0,04 | 11,58 | 1,06

DH 2404 7,73 0,89 5,85 2,08 0,32 1396 | 1,14

DH 2405 0,83 -0,08 6,50 1,72 0,24 11,03 | 1,04

DH 2416 0,95 -0,02 7,76 2,22 0,35 7,20 0,86

DH 2423 1,39 0,14 7,84 4,58 0,66 7,58 0,88

DH 2439 0,65 -0,13 10,14 | 3,86 0,59 10,48 | 1,02

DH 2446 1,45 0,16 9,05 4,51 0,65 6,83 0,83

DH 2462 1,27 0,11 8,00 18,50 1,27 13,24 | 1,12

DH 2463 2,84 0,45 5,07 11,75 1,07 10,79 | 1,03

DH 2380 3,15 0,50 11,69 | 7,28 0,86 12,21 | 1,09

DH 2381 1,85 0,27 10,39 | 5,98 0,78 1091 | 1,04

DH 2382 2,35 0,37 10,89 | 6,48 0,81 13,41 | 1,13

DH 2383 1,05 0,02 9,59 5,18 0,71 9,71 0,99

DH 2384 0,75 -0,12 9,29 4,88 0,69 8,01 0,90

DH 2385 2,85 0,46 11,39 | 6,98 0,84 5,61 0,75

DH 2386 3,35 0,53 11,89 | 7,48 0,87 6,71 0,83

DH 2387 2,05 0,31 10,59 | 6,18 0,79 5,41 0,73

Nh, nh| 0,65 -0,15 5,07 0,90 -0,04 4,44 0,65

L. n nh 941 0,97 12,29 | 18,50 1,27 18,97 1,28

Trung binh (log)| 2,31 0,34 9,03 5,98 0,70 10,28 0,98

Trung binh
(10"log) 2,19 5,05 9,53

Clark 1,50 3,00 2,00 3,90

Kit 1,46 3,01 2,53 2,44
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B md5B[ng tdp mXu-ngh, ankimtanh 4toitdr Ngg ¢ T.,, Kon Tum

Stt SH As Ba Be| Cd| Ce | Co| Cr Cu Ga | Ge| La Li Mo Nb Ni Pb | Sc| Sn Sr | Ta| V W Y

DH 2109 |2,73| 62,83|6,20|0,03|16,78|1,35| 80,58/ 21,80| 15,51|2,10| 9,07 | 30,81| 11,10| 9,95 |17,18|55,39|2,10| 5,44 |29,84/1,91| 4,67 | 6,77 | 16,32

DH 2109/1 (1,11| 68,83 |3,45/0,03|22,88|1,63|68,08|31,10| 16,22/ 2,15/ 12,05| 25,12| 3,20 |12,62| 8,72 | 44,76|2,30| 9,29 | 35,37|2,66| 7,93 | 15,78/ 20,18

DH 2109KT |1,37| 64,43|7,87/0,03|16,63|0,97|94,13| 28,10/ 19,81|2,22| 8,97 | 35,03| 9,89 | 14,12| 9,39 |59,31|2,10| 6,13 | 38,45|1,27| 7,79 | 2,76 | 18,51

DH 2302/1 {0,83| 312,74|1,25|0,03| 4,65 |3,06|39,61| 6,10 |10,49/2,71| 8,83 | 7,64 | 0,46 | 2,37 | 6,31 |89,27|3,20| 1,61 |56,69/1,69| 1,78 | 1,20 | 7,39

DH 2305/3b|0,94| 9,28 |3,67|0,05|22,93|1,09| 60,38 8,00 |14,42|2,29| 9,92 |18,81| 5,50 | 8,61 | 5,71 |55,70(2,12| 6,11 |10,86|1,46| 4,89 | 8,90 | 37,54

DH 2331 |2,72|538,59|4,99|0,03|81,09(2,69|70,58| 4,30 |16,02|2,92|42,16|32,49| 1,10 |17,56| 6,78 | 35,40|4,40| 6,50 | 86,44|2,21|18,80| 2,59 | 26,09

DH 2388 |1,10|319,87|3,37|1,27|40,69|1,05| 57,68/ 11,85| 14,85| 1,20| 20,75| 70,00| 4,75 |10,92| 6,67 | 33,16|2,45|10,29| 44,15|1,20(10,49| 5,88 | 17,78

DH 2389 |2,40| 322,37/2,07|2,57| 36,39 3,15| 53,38/ 10,55| 13,55| 2,50| 19,45| 37,58| 5,13 | 9,62 | 5,37 | 35,66|1,15| 8,99 | 39,85|0,90| 9,19 | 4,58 | 16,48

Ol | N |0 | D] W|IDN|PF

DH 2390 |2,10|317,37|1,77|2,27| 38,89| 3,65| 55,88| 10,25| 13,25| 2,20| 19,15| 39,58| 5,13 |10,12| 5,07 | 30,66|0,85| 8,69 | 42,35/3,00| 8,89 | 4,28 | 11,48

=
o

DH 2391 |2,20| 315,67|3,87|4,37| 33,89|2,35|50,88| 12,35| 15,35| 4,30| 21,25| 37,88| 7,25| 8,82 | 7,17 | 28,96/ 2,95| 10,79| 37,35| 3,50| 10,99| 6,38 | 30,48

9

DH 2392 |2,70|317,77/4,37|4,87|42,89(2,05| 59,88/ 12,85| 15,85|4,80| 21,75/ 39,98| 2,75 | 8,52 | 7,67 | 31,06| 3,45/ 11,29| 46,35| 2,20| 11,49| 6,88 | 30,98

=
N

DH 2393 |3,40| 318,27|3,07|3,57|37,89(0,75| 54,88/ 11,55| 14,55| 3,50| 20,45| 40,48| 6,45 | 7,22 | 6,37 | 31,56|2,15| 9,99 | 41,35|1,90(10,19| 5,58 | 29,68

=
w

DH 2394 |3,10| 316,972,77|3,27|36,19(0,45| 53,18/ 11,25| 14,25| 3,20| 20,15/ 39,18| 7,15 | 7,72 | 6,07 | 30,26|1,85| 9,69 | 37,05|1,60| 9,89 | 5,28 | 29,38

H
o

DH 2395 |3,60| 316,67|3,27|3,77| 36,69(2,55| 48,88| 11,75| 14,75| 3,70| 20,65| 38,88| 1,65 | 6,42 | 6,57 | 29,96/ 2,35| 10,19| 39,55| 2,10/ 10,39| 5,78 | 29,88

[EnN
(6}

DH 2396 |2,30|318,77|1,97|2,47|35,39|3,05/47,18| 10,45| 13,45| 2,40| 19,35/ 40,98| 6,51 | 5,12 | 5,27 | 32,06|4,45| 8,89 | 34,55/0,80| 9,09 | 4,48 | 28,58

[EEY
(o))

DH 2397 |2,80|317,07/2,47|2,97|35,89(1,75| 42,88/ 10,95| 13,95|2,90| 19,85/ 39,28| 7,51 | 5,62 | 5,77 | 30,36|4,95| 9,39 |32,85| 1,30 9,59 | 4,98 | 29,08

=
~

DH 2398 |1,50|312,77/1,17|1,67|34,59(1,45|45,38| 9,65 |12,65|1,60|18,55|34,98| 4,48 | 4,32 | 4,47 | 26,06| 3,65| 8,09 | 28,55|1,93| 8,29 | 3,68 | 27,78

=
(ee]

DH 2399 |1,20| 315,27/0,87|1,37|34,29/1,15|40,38| 9,35 |12,35|1,30| 18,25| 37,48| 6,18 | 4,02 | 4,17 | 28,56|3,35| 7,79 |23,55|1,63| 7,99 | 3,38 | 27,48

[N
©

DH 2403 |1,88] 386,15| 3,59|0,05| 83,95|3,07|59,02| 4,00 | 17,66|2,77|41,50|18,38| 7,73 |15,11| 5,33 | 40,69|4,70| 5,85 |44,22|2,11| 20,42 2,08 | 32,37

N
o

DH 2407 |1,33|379,05|4,86|0,04|83,80|3,42|59,27| 4,80 |17,47|2,82|40,18|57,29| 0,83 |15,34|11,05|46,04|4,70| 6,50 | 72,61|2,39|20,63| 1,72 | 26,28
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B[ng 2.15 (ti/p)

Stt

SH

Zn

Sr

Rb

Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Th

Zr

Cs

Hf

Re

Tl

DH 2109

9,70

29,84

417,88

1,99

7,37

1,90

0,19

1,68

0,33

2,22

0,45

1,36

0,18

1,31

0,20

10,79

36,33

25,09

1,43

0,005

2,98

16,58

DH 2109/1

18,10

35,37

399,28

2,99

9,33

2,51

0,19

2,63

0,55

3,07

0,67

1,97

0,31

2,21

0,28

13,51

39,05

25,11

1,71

0,009

2,80

18,21

DH 2109KT

13,40

38,45

416,49

2,18

7,37

1,84

0,15

1,57

0,32

1,97

0,38

1,16

0,18

1,13

0,16

11,87

53,33

30,33

1,33

0,009

3,16

14,36

DH 2302/1

8,10

56,69

390,88

1,49

4,13

0,95

0,35

0,89

0,20

1,39

0,29

0,96

0,18

1,22

0,21

6,21

11,91

27,27

1,00

0,011

2,57

1,38

DH 2305/3b

11,50

10,86

336,60

2,84

10,68

3,27

0,14

3,71

0,78

5,93

1,39

4,23

0,63

4,24

0,71

18,17

32,32

13,33

1,45

0,014

2,28

17,11

DH 2331

31,20

86,44

352,81

9,88

32,24

7,19

0,65

4,87

0,82

4,77

0,77

2,55

0,35

2,24

0,35

40,70

163,57

16,04

4,25

0,014

2,67

6,90

DH 2388

18,85

44,15

303,22

3,97

16,66

2,68

1,53

2,08

1,74

2,26

1,87

8,02

1,46

3,13

1,45

22,20

65,63

21,13

3,27

0,013

1,08

7,91

DH 2389

17,55

39,85

292,52

2,67

15,36

1,38

2,83

0,78

3,04

0,96

3,17

6,72

2,76

4,43

2,75

20,50

68,13

19,83

5,37

0,023

1,78

6,21

Ol oI N0 | B~ W |IDN]|PE

DH 2390

18,05

42,35

262,52

2,37

15,06

1,08

2,53

0,48

2,74

0,66

2,87

6,42

2,46

4,13

2,45

18,80

45,13

19,53

5,87

0,013

1,48

4,51

=
o

DH 2391

16,75

37,35

254,22

4,47

17,16

3,18

4,63

2,58

4,84

2,76

4,97

8,52

4,561

6,23

4,55

14,50

43,43

21,63

4,57

0,003

3,58

2,08

=
=

DH 2392

16,45

46,35

274,72

4,97

17,66

3,68

5,13

3,08

5,34

3,262

5,47

9,02

5,06

6,73

5,05

17,00

64,43

22,13

5,87

0,008

4,08

2,71

[EnN
N

DH 2393

15,15

41,35

314,72

3,67

16,36

2,38

3,83

1,78

4,04

1,96

4,17

7,72

3,76

5,43

3,75

19,30

64,93

20,83

7,97

0,012

2,78

5,01

=
w

DH 2394

15,65

37,05

304,02

3,37

16,06

2,08

3,53

1,48

3,74

1,66

3,87

7,42

3,46

5,13

3,45

21,80

51,93

20,53

8,47

0,015

2,48

7,51

'—\
S

DH 2395

14,35

39,55

324,52

3,87

16,56

2,58

4,03

1,98

4,24

2,16

4,37

7,92

3,96

5,63

3,95

20,50

28,93

21,03

7,17

0,016

2,98

6,21

[EnN
(6}

DH 2396

13,05

34,55

274,52

2,57

15,26

1,28

2,73

0,68

2,94

0,86

3,07

6,62

2,66

4,33

2,65

23,00

49,93

19,73

6,87

0,015

1,68

8,71

[N
(e}

DH 2397

13,55

32,85

263,82

3,07

15,76

1,78

3,23

1,18

3,44

1,36

3,57

7,12

3,16

4,83

3,15

21,30

30,93

20,23

6,57

0,016

2,18

7,01

=
~

DH 2398

12,25

28,55

233,82

1,77

14,46

0,48

1,93

2,48

2,14

2,66

2,27

5,82

1,86

3,53

1,85

19,60

26,63

18,93

5,27

0,015

0,88

5,31

=
(ee]

DH 2399

11,95

23,55

225,52

1,47

14,16

0,18

1,63

2,18

1,84

2,36

1,97

5,52

1,56

3,23

1,55

15,30

29,13

18,63

4,97

0,020

0,58

1,01

[EEY
©

DH 2403

29,10

44,22

405,82

10,92

39,76

8,25

0,59

6,58

1,13

5,54

1,19

3,60

0,43

2,75

0,39

43,73

136,03

16,93

3,93

0,018

3,12

13,96

N
o

DH 2407

28,70

72,61

403,71

9,45

31,04

6,36

0,60

5,51

0,88

4,65

0,89

2,62

0,43

2,40

0,30

42,54

133,73

16,85

3,66

0,006

2,66

11,03

G9
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+ CAc tham 'stinh toan theodb mXu la granit ikt trungi nh (20 mX)
- Tinh toanfn s va quy lut phan b cho nguyén't Mo.
Bfmdg6Blng t2nh to&n tfn s v~° quy | u

H” m ng+€ Tfnswd TfnsHl t 2 ¢

1 3 10%

2 2 20%

3 1 25%

4 3 30%

5 2 40%

6 3 55%

7 4 70%

9 1 90%

11 1 95%

Total 20
45 - - 100%
4 - - 90%
35 - - 80%
3 - 70%
3 s [ so%
= - 50%
- 2 - 40%
1,5 - 30%
1 - 20%
0.5 - 10%
0 . . . . . . . . 0%
1 2 3 4 5 6 7 9 Mhm trong
Tén suét T#én sujt tich iy %

Hinh2.13 Biw *~ Histogram tMhi nfnsivafnsiti t 2 ch |"My nguy
KJI qu tinh toan §n S va quy it phan b cho thy nguyén't Mo b | ch
chu¥y, do \dy pH[i tinh trung binh theo ki phan phichi$r | o g ar ngt(Hinh ™ m |
2.14)

Tén suit
(")
|

\

Ham hrong (Log)
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Hinh2.14: BiW * Hlistogramtheo lut phan phi chu logaritnguy@én t Mo
- Tinh toanfn s va quy lut phan b cho nguyén’t Sn.

B d7Blnggnh to8n tfn s° v~ quy |l udt

H” m ng+€ Tfn s Tfnsl t 2 ¢

1 1 5%

5 2 10%

6 3 15%

7 2 35%

8 3 40%

9 5 60%

10 3 80%

11 1 95%

Total 20
6 - 100%
- 90%
> - 80%
4 ] - 70%
= - 60%
E 3 A - 50%
= | 40%
2 - 30%
- - 20%
- 10%
0 . . . . . . : 0%
1 5 6 7 8 9 10 11
Tén suét Tén suét tich liy % Ham lwgng

Hinh2.15; Biw *~ HistogramthWhi nfnstivafnsiti t 2 ch 1"Bry ngu
KJT qu tinh toan fn s va quy lut phan b cho tiy nguyén't Sn b I ch

chi,doxdy t2nh trungn@p3nh theo h"m | €
- Tinh toanfn s va quy lut phan b cho nguyén’'t W.
B[ng2.18 Blng tinh toanfin s va quy lwt phan b cho nguyén't W

H™ m ng+€ TfnswH Tfnsl t 2 ¢
1 2 10%
2 3 25%
3 2 35%
4 4 55%
5 4 75%
6 3 85%
8 1 90%
15 1 95%
Total 20


























































































































































































