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2. THE TLUORITE DEPOSITS

2e1 Introduction

There are about 109 fluorite deposiﬁs in nérthern Thai-
land which can be divided geographically int§ 8 districts. A Tepresen-
tative deposit from each district was selected for this study by using
the following criteria;

1) The deposit should be large § epithermal deposits
see@ to be the most importapt fiuorite resource,

2) The deposit should be readily acéessible;

3} If the deposit contains hot springs in the vein, or
close to the vein, it will be useful for studying the relafionship
between'hotisprings and fluorite,

4) The deposit shéuld still bé in.the pericd of exploi-
tation or exploration. Deposits may be-selected if they formerly con~
tained large reserves and are typical in the district,

5) If possible, the selected deposits should include &
variety of associated minerals, The selected deposits are described

below,

242 District 1 3 Fang Fluorite Deposit
2.2.1 Location

The Fang fluorite deposit is situated at Grid Reference
4 ] it .
164/064 Map L 7017 Sheet 4848 IV, or Longitude 99 09 22 B , Latitude 19
| i
57 19 ¥, near Nam Muang Stream, about 1.2 km south of the well known

kot spring ( Fig 2.7, The deposit was found on the paddy field at
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elevation 520 m 0.D. Doi Kia (869 m ©,D4), is located about 2 km 4o the
northeast, Doi Mon Pin (869 m 0.D.), is 2.5 km +o the scuthwest, and
Doi Liam (702 m 0.D,), iz 1.2 km to the northwest, Two streams run

south southeast and east toward the central part of the Fang Basin,

26242 Mine Production

Fang fluorite deposit is under the concession of Thep~
nithi Mining Co, This depcsit has been developed since 1970. Total
production is about 50,000 tons of 70-80 % CaF2. The remaining ore

reserve 1s estimated to be about 30,000 tong,

2.?.3 Geoclogy

The country rock in this region (Figé%B) iz an Ordovician
Toxmation overlying Carboniferous stressed granite, The Fang Pasin
itself is covered by Tertisry ( Neozene ) gravel, conglomerate,.shale
and sandstone, The youngest formation is Quaternary zlluvium, The gra-
nite extends northwards over about 200 square km adjacent to the hot

- 8pring region and ocutcrops 1.2 km north of the Ceposit.

The Ordovician sequence consists of limesfones and shales
with N-3 strike outeropping along the mountain chain 7-8 km west of the
depesite Thig formation is found 1ocally:as lenses near the deposits,
and is the country rock of the fluorite veing, The Qrdovician streta

.

strike N 75 W dip about 40 WNE, The succession of rocks in the mine

from top to bottom iss
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Top 4 i Brown shale, . > 50 m

Dolomitic dark grey to black limestone
3 . s 10 m
thin vedded, with pyrite lense and spots,. .

Highly altered and loose dzep greenish
2 . _ 10 m
grey shale,

1 | Massive white %0 pale reddish 1imestone >20m

Fault displacement has moved the daric 1imes£one and undérm
lying greenish grey shale Ho the Hanging walls, The foot wall block conQ
sists of massive white limestone. Thé black thin bedded limestone seemg
t0 be gently folded near the intersection of the two Yeins. Thié minor
fﬁld plunges abdut 10° and fold axis trends to the goutheast, The Ordo-
vician country rock is strengly altered. The black limestone is altered
to brittle green limestone with secondary calecite in cracks. Mossive
white limestone is altered to a greasyhluster‘material, Greenish grey
shale is altered to a white clayey material in some paris. Alteration is
mainly hydrothermal,

Tﬁe maln fault in the arca trends WNW, Fluorite veins
occur in highly faulted and sheared zones in the Ordovician limestones
.and shales ( Fig;%j). The faults intexcept at an acute angle, The 17 75.3
faults cut the N 60lw fault at the noxthwest end of the deposit. The flu-
orite vein in the firgt fault zone ( N 75.E ) is 70 m long, and in the
latter zone is 200 m long, The ore bndy decreases in size with increasing

depth, and is approximately wedge shaped, ‘The average depth may be about
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50 m hetwesn elevation 475 m to 525 m 0,1,
24244 Fluorite Deposite

Filuorite occurs as open-space filling in the fault zones.
Jome fluorite also replaces the limestone country rock. The fluorite in .
the fault zone is botrycidal in form, with layering arcund the rock
nuclel, In the upper part of the deposits at the rice field level,
fluorite oceurs as concentric layers around pebbles of the Weogene
gravel beds, and is called Hegg ore“ by the local people, This evidence
indicates that the mineralization waeréogene or later,The botryoidal
fluorite is pale yellowish green and pale violet to grey. It is massive
to fine grained crystalline, Small cubic crystals formed in 1ate;stage
Vugs and veinsg are rare, Some parts 5f the veiﬁs are of grey fluorite
which is massive and very compact, In sbme places, the veins form gtock—
work, within loose masses of limestone breccia. Some limestone and
shale fragments are enclosed in fluorite. Pyrite ocours as aggregates
or layers, Calcite also occurs in vugs in‘limestone wall :J:'ooksg The
replacement fluorite is mostly FETey, butlsome is black, pale réd and
white, weflecting the original colour of the/replaéed limestone, Muorite
breferentially replaces limestone rﬁther than shale, especially the pale
reddish white limestone, so the oxe body is conformable {o the strike of
the limestone beds. This_preference for the pale limestone may be caused
by the different physical and chemical characfer of limestones, The
biack limsstone is dolomitic. The gﬁades of fluorite ithat replace differ—

ent limestone are:
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Lverage grade pale red fluorite = 90 % Can( replacéed reddish white.
limestone)

Average grade black fluorite =76 % CaP ( replaced black limestone)

Average grade white fluorite = 85 % CaFe( replaced white limestone)

2e2e5H Thermal Water

At the bottom of the open pit near the SR end, there is
small warm pool with temperature of about 50°c in the fluorite vein
( ?igﬂh}). The composition of water has not yet been de%efmined, ut
the com@osition of water from the well known Fang hot gpring, 1.2 im

in the north, is shown in the Table -2,
2,3 District 2 : Amphoe Pai fluorite deposite
2e3¢71 Location

Mahalanna Fluorite Mine, Amphoe ?ai, iz situated 4 km 1o
the NI of Ban Sop Sa, Tambol Tung Yzo, Amphoe Pal, Mae Hong Son Province,
at Grid Referenee 426/267 of the May Sheet 47Q/CD 6 s Or Tong—
itude 98 27 12 E sLatitude 19 14 02' N (Fige 244), The veins
are expoged at elevations from 46C to 700 m 0.D, The Pai River which
is at 450 m 0.,D. in this area flows south the Pai Basin and turns to
the west near Mahalanna'Mine. Many fluorite deposits oceur parallel to
and close to the Pai River (Fige 246), Amphoe Pai Zasin, 5 km narth of
Mahalanna Mine, stends at 500 -~ 510 m 0.D. Topography around the Maha~.
lanns Mine is highly moﬁntainous. The highest peak is at 1042 m 0.1, T1a5

km to the SR,
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24342 Mine Production

The mine is operated by Mahalanna Co. Sihce 1968, more
than 100,000 tons'of ore at 85 ~ 98 %SCaF2 have been mined by the opeﬁ
pit method; Recently underground mining has been_applied because,of the
steep terrsin. Flpcrite is the main economic mineral) discovered in thé

Amphoe Region and many fluorite deposite are probably undiecovered,

2e3a3 Geology

The country rock is a stressed, coarse grained Dhioctite
granite, This aianlte is CarbonlLercus in age, and is called Gme1u31c

Crenite or Granite T by Vienit (1974), and " orthopmeiss by CCM (1972),
The granite was 1ntruded by fine grained unstressed lenco - granite in

& i1 =~ § trending intrusicn, This leuco - granite is pxobnbly paxrt of

“Granite TT" ( Triassic ) of Vichit (1971), Foliation in the gneiasic
granite strikes W and dip 25 N. The faults with strike W 40 E and dip

80 B wsually occur in the stressed granite., An aplite dike, 4 m. thick

hag an E-W ovientation. Most of the fluocrite veins are found in frac-

tares and faults in granite. They generally trend from [ 10-40 B to N
]

10~40 W, 4 few fluorite veins cceur in sedlmentary and metamurphlo

rocks in the northern and western parts of Amphoe Pal.
2e3e/4 Fluorite Deposits

There are at least 6 veins in the Mahalanna olaim s Vein
MOs 15253,4,5, and old vein ( near the river) -(¥ig.2.6), Most of %hem
are about 2 m, thick. The mineralization usually cccurs along fault zones

in the stressed granite in NE di_ection as a clear, coarse grained
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fluorlte, or as mlcrocrystalline aggregates 1nt1mately 1ntergrown with

silica. - Thls is ecalled flat-layered fluorite. The main gangue in this
4 ‘ déposit is quartz, mostly in crypiocrystalline form,-interg:owﬁ.with
fluorite, Tﬁe-sulfide mineral is:pyrite,'ég stringers in fluorite.
Stibnite is very rare. Théere ié only oné.sample of fluorite containing .
stiﬁnite as small‘élongate crystals. The cplou; and crystal size of

fluorite differs from vein to wvein, The open spaces‘in the fault zones

are'complétely filled by fluorite and quartz.,!There are no vugs-of
cavities in any of the vein, All the veins are roughly aligned in the

same .direction, but their dips are different.‘
243.441 Vein no, 1

| ~ The vein width is 1 m. The attitude is N‘30'E/so SB
_w1th1n the fault zones .in gneissic biotite granlte with gneissosity N 25 E/
20 Nwe 'The fluorite is crystalline and massive, associated with quartz.
In the vein, a fluorite-quax%z breccla is’ enclosed by later clear tranispa~
rent crystalline fluorite (Fig. 2.7)._ This 1ndicated that at-least two._

stages of fluorite mineralization.

Fig. 2.7 Breccias of early
 fluorite and quartz filled
by late fluoxite at Vein

no. 1, Mshalanna Mine,
' Amphoe Pal.
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2¢3e442 Vein no, 2

The veln w:.dth is 1= 2 m. The att:n.tude of most pa,:r:ts of
‘the vein is N 12 E/68 SE, but in 'l'.he upper pa.rt, it cha.nges to N 70 E/

40 m.r (Fn.g. 2.8)

%] « Granite

Fig. 2,8 Changes in attitude of the Vein No. 2, Mahslanna
"Mine, Amphoe Pai, :

In this vein the fluorite is clear purple or pale purple

and green, The green flupi-ite is usuglly in the center of the vein,
2-3-4.3 ‘Vein no, 3

Vein no, 3 conta.:.ns 1a.rge' :Eeserve a.nd is still being mined, .
The ve:.n width is 2 m, and 'bhe a.tt:x.tude is N 40 E/?S SE. The 1'eng'l:h is
more than 100 m, and the est.lma.ted depth ia a,bouth 80 m. The estimated
regerve ig about 458,000 tons. Sllckens:.des on the fault pla.ne a.re
plu.ngz.ng 25 NE, :Lndmat:.ng nea.rby-hor:.zonta.l movemen‘t. This indicates

the movement__ a.fter m:.nera.llza.tlon. Fluorite -is‘ typlcally.f‘emeral-green '

and sub~transparent white,

. Fluorite vein e

s 11@:
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2¢304¢4 Vein no.4

<

Parts oi the vein are of brecciated granite and fluorite,

irterstitially filled by greenish white cryptocrystalline quarts (Fig2.9).

+++++++++ :
toh Rt :
ot N, +"'f Granite
1‘+I+I+I++ : ++:+_':_'+++- ‘ Grenite breccia
bt LTt V4 Flat-layered fluorite.
+ + + + Pl M N _ al ] N
¢+"'+++'*'+ AS I IO- "Fluorite breccias,
+ + + + _ \ :
iy A +_':_'+I+: [67] Quarts breccia.
4+ , ; : - .
+*++++ = ++++"f+ ' Cryptocryatallme gquartz.

Fige 2,9 Cross éection of the Vein No. 4, Mahalanna Mine, Amphoe Pai,
Banded symmetrical layered fluoriie on both side of vein, laterally
filled by cryptocrystalline quartz., :

I‘-‘iést of the f_luofite .is crys'talline and transparent with perfect cleafra.ge,

occurring as banded coloured layers at each margin, with the quartz-~fluo-

rite interlayering in the middle part of the vein. The vein attitude is
b 40 B/85-60NW. The vein splits inbo 2 branches 1.8-2.0 m wide around a

granite wedge (Fig2.10).

+ + ¥
+ + + + .+ +
+ ~ +
+rp Tt Aty T4
gt T ety *
+t + 4+t + o+ ot ot o+ 4 F
‘ + 5
SN +rr ety +++++++++++++++++++++++ +
L 0 0 S SE N I i P P I S ]
+++++++++++++++++++ ++++++++++++++++++++++++++++
+ + 4 + + + +
+hah P oty +++++++.'.*+++++ ity
++++++++++++++++*++ : +++++-‘F++++~"-'++++++++++++++'+++++
+ + + + + + tFF A+ + o+
R ++++-|_- + +"'-g-"'-1-+ + o+ 4+ + +,'-‘°_+ Tt +++++++++
P s . G + b+t F A+ o+
+++++++++++++-t+ + / at +++++++++++++++++++++++++++++
_+++-+_+_,+++1' e+ f +.+-++++++'++-+++++i
=3 m— - [14] Granite

Fluorite vein

‘Pig, 2,10 Cross section of the Vein No, .4 showing part of
the vein splits into 2 branches with granite wedge-in the-
middle, Mahalanna Mine, Amphoe Pai. -
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2.3.4,5 Vein no. 5

Vein no. 5 is the biggest vein, 4 m w1de. The attitude 1s '
R MOEf?OW sl:.ckensiﬂes a’,ppea.r on the gram.te wall with a rake angle of
30 NE, Most fluorite is white, but gsome is pale green or pale yellow

____(Flg._g,jﬂ. The reserves of the vein no. 5 are 60,000 tons of high grade

Granite |

7/ Fruorite -+
Vein

Fig. 2.11 ZX-section of Vein No, 5, Mghalanng Mine, Amphoe‘ Pai,
- The fluorite vein is in fault zone in gnelissic mm.te.

. The vein shows symetrical colour layerings.
fluorl'he { 85-95 % Ca,F e Underground opera.tion is now being carried ocut

for th:Ls veln.
‘”“2.3;4.6'oid7veiﬁ-g R -
Th.ts ve:m is a.lrea.dy m.med out. It was a.bout 500 m 1ong,
_ found at the foot of the hlll pa:r:allel a.nd adaa,cen'h te the Pai River.

| " The’ a.‘ttitude 13M/60 ]EIW ‘]Jhe minera.l:.zed zone is abeut 6 n w:j.e, but

the- mass:.ve fluente zone is only about 1 ;- w:.de. On 'both sJ.des af the

1nm concentrate zone. a.re small’ vainlets, wh:.ch were ca.lled ‘l‘.he low grade

ore. '.L‘he ore is of colour 'Da.nded fluor:.te ‘I‘he colour is mastly ;purple

a.nd white. Fluor:.te is often found as interla.yer:.ng w:t.th cry’ptocrystalline

quartz.
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2.35.4,7 Vertical Changes in Veins

The fluorite veins at lower elevation ( Vein no. 6, and some
parts of Vein no. 4 ) are typicaliy fine grained, intergrown'or interlayered
with quartz ( Fig.2.12), The fluorite is purple and white. At the higher ele

elevatlon, 600 m 0.D,, such as Veln 3, the fluorlte is usually coarse

nd

2 stage

Coarse grained
crystallined fluorit
with small amount of
microcrystalline
quartz,

— 700 m 0.D.

1Ststage

Fluorite intergrown Ilﬁ
with microcrystal- i
line quartz. o

—— 460 n .0.D.
Fige 2.12 Ideal vertical section of fluorite veins at Mghalanna Mine,

gfained, with only small ameunts of micrecrystalline aggregates. Various
- shades pf colour are also common, e.g. white, green, purple, etc; Ehé same
geologic character of the vein was also reported by fichit (1971) at the
Thai Resources Develbpment Mine on the ﬁarthérn bank of Pai Rifer, not

far from Mahalanna Mine, (Grld Reference 420 / 275 of the Map Sheet 47 q /

Ch 6 )
20 30 4-8 PMmesia

Paragenesis of fluorite and associated minerals is shown

in Fig.2.13-
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- Major : :
minerals Barly stage ——— > Iate stage

Stibnite 3

: < N \ clear transparent-
Fluorite white &_puzple whitp,green, purple

s | CZZ1 [

.,Pyrite‘ | [:]

.Fﬁg.' é.13 Paragenesis of oré_minérals at Amphoe Pai depos;ts
' .(Mahalanna.Mine).

2.3.5 Thermal Springs

\ The hct springs are found in the Pai Ri er, and can only be-
seen in the dry seagon. The hot springs are allgned in the same dlrectlon as

the strlke of the Old Vein and about 200 m awayse
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2.4 District 3 3 Mae La Hoi Fluorite Deposit

2.4. 1 Location

The deposit is situatea 3 km east of Mae La oi District,_
Jmphece Mae Sariang, Mae Hong Son Province, on the southern bark of Nam
Hlae Hoo, at Grid Boference 920/3%1 of the lMap Sheet 47Q/B012 or 4545 I,
oxr Longitude 97.58'36”E s Latitude 18 2) 10 N’ The topogrosphy is mainly
mountalnous with a N~S trending chain of steeply sloplnb noutaing de The
deposit was found on the steep slope of a limestone hill at an elevation
of 450-575 m G.D. (Eig;ZﬂS). The peak of this hill is 80C m 0,0, Wanm
Mac Hoo at an elevation of 380 m 0, Doy flows from west to east across
the limestone belt near the ceposit. This wiver joins Ham liae Ta Ned
Tad kmr west of the deposit, and finally reachs Nam Mae Yuam which Bl ows

southerly parsliel 4o the Yuam fault =zone,
2e4e2 Mine Production

Mae La lloi fluorite deposit is under the concession of
SeP. Mining Co. The mine has been in operation since 196%9; total produc—

- tion during 1969-1977 was about 30,000 - 40,000 tons of 50-70 % CaF2.

2efe3 Geology
Ordovician limestone interbedded with shale; siaty shale
and shaly limestone are the country rocks (Fig.ZAED Limestone, tne main
rock type, is thin bedded, lighi ox dark grey to white and flne grained.
Thig 0rdov101an formation is strengly folded, faultea, and has developed
& fracture cleavage, the limestone is folded into an overturned anticline

with folded axis trending a NNE lirection. The west limh is steeply



tﬁs:\b(‘?’ ;':Sff Edh) ¥ e
- o

i

é
[
i

[ I TPl B

: R s \J_\ - : ‘
TR I - o LA ; : il T
R e T By INA (548 ST SN INE . NG
i 17/ 1EaY I IR AN TRy P m st O IO T L S J | ‘
R Rt et Yl s o NN AT By N
S 1 L B = 1 ., " %, !

bl g
by, N

1r &
AN
~— 1ad
;

<

{

ot g
1~ l‘
L

vh“\@ :

N

K3

N

ré;hl{rha Su[sfﬂ'f\;?@;: 1+
VWY L
AN \/’)“_ﬂﬂs\@\,

S

‘Fiz. @/.14 Iocation map of -thé Mge lLa Noi-
| fluorite deposits (S.P." Mine).
‘ Scale-1-: 50,"900

“:\' I
‘W! ) '

S




F1G., 2.5

GEOLOGIC MAP
oF

MAE LA NOI FLUORITE
DEPOSIT

SCALE

a 10 100 150
[

CONTOUR INTERVAL = § M.

B LIMESTONE
i@ SMALE AND SLATY SHALE
] FLUORITE DEPOSIT _
{ ] - INDICATION OF FLUORITE MINERA
‘ LIZATION
_SILICIFIED AND ARGILLITE ZONES
—t FAULT
A~ ANTICLINE AXIS
{ SYNCLIKE AXIS
" %Y DIP AND . STRIKE
@ ~ HOT POOL
~zZ RIVER
_+~- INTERMITTEN STREAM
% ROAD
: ye® WASTE DUMP AREA
[ Ve OPEN CUT
[ -] SAMPLE LOCATION

-



36

dipping ( 70 ), the east limb is mere gently dipping ( 15=30 ).Many
faults in the NNE direction are aligned parallel te the axis ef the over-

tumed anticline and dip 70 (Pi&2.,16). The mevement of the blocks indi-

Zd

S———50 m : S5 m—>< >—= 40 m — —

Shaly
o Shale limes‘{;one

| Fig. 2,16 Idealized geoclogic cross's_ection of the
Ordovician formation at S.P., Mine, Mae Iz Noi,

cates that they are thrust ? faﬁlts. Well rounded granite beulders and

cebbles are found in the Nam Mae Hoa, The -;gra.nite is a'i)érphyri’cic

biotite granite, |
2s444 FMluoriie -Deposi'ts :

Fluc'rit-e mineralization ceir;ci‘des n\ri’oh‘lthel WNE vertical .
faults and also occurs in epen space at the crest ef the anticline
(Pig2.184). Tne regien of intersection ef the X 20 E fault with the crest
of the anticline trending N 5 E centains the majer part of the nﬁo'ri’fse
deposit. (Fig. 215). In the shea,red‘ and brec_zqiated zone, 4-10 m wide, the

~ fluorite is found as open space ( cavity ) filling and i'eplaéement_ in
limestone. The fluerite replacing fine grained limestene is generally
fine grained, Fluo:r;-ité preferentie.liy replaces _limelstone‘ rather than
shale, dpen‘spacé in most cavities _a,ls_p,..‘gén.tains cé,lcite. Foxr emﬁle,

ome cavity contains a colloform layer of fluerite 5 cm thick in the
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outer shell and is interstitially filled cempletely by coarse crystalline o o

- caleite (Fig.2,17), The volume of calcite is oén,sideribly more than flue- ' b

rite. Early calcite next to the fluorite: 1:.;‘/0&.; is dark brown aud sméller” '

' @ Iimestone _ :_‘
/| Fluorite
Galcite

S ,
Fige 2,17 = Fluorite and calecite filled the

_ "--.cajrity at Location G, S,P., Mine, Mae Ia h

. Nol. Calcite filled later than fluorite,
are also seme vugs and cavities that are not cempletely filled by fiuerite
and calcite, ' _
. Fl-uorite.layersrsﬁmunding rock nucled, fz‘mer;ts’,; and even

previous _ﬂuo'rito breccias are also comcn.‘-,muﬁﬂ;;g_‘haq.“v‘q.riqus shades ef

o colour e.g. brown a.t.‘sa.mpi.e lecatien ne. 1, oolorles_s,,_"pinkiah.;.vibie:tl;'dé‘ff '

bluish viole_'i;,,- and Ag:rey to .b‘]_.a.ck (ariginal lli.me'stone coiou.r)t;a.t. sample leca=
‘tdon G and ethers, The celour depends en the typésef eccurrence. Most ‘of

the deposit c‘zonsist‘.of repIacémen'h. a.lv'ld.‘ ;I.a.ﬂrered fluorite with botryeidal

or pseudo-botrysidal #;;pgaranéh. There are no small cubie crystals of flue- |
rite in vugs, Quartz is asseciated with fluorite but in amg.i.ler-va.meunt','

than calcite,” the paragenesis is
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Fig. 2.18 A. Fluorite deposit at crest of anticline, Jé.p_énese -

opencﬁt, S.P. Mine, Mae Ia Noi. Fluorite occurs as
thin layers around limestone breccias, and ca

lcite
filled after fluorite. ' |

Calcite.;‘_—#—ﬂ\\\—ﬂ\

Fe oxide

':IJJ.'j‘ ' ::
Lo A

True scale

Fig. 2.18 B, The true-scale size of the thin-layered pa.ie
purple fluorite deseribed in Figs 2,18 A, The
crys:ta.l-s are radiated perpendicular to the layefs.
Very thin calcite ig.yeis ? '(cJ_:e'am colbur), and

Fe oxide layers are interlayered with fluorite,
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. Early stage_'f—j——> Late _stag_e

Q,u.a.r‘t.;z= '

Fluorite

| Calcite:

J;A‘.'19 Paxageneais of ore minera.ls at Mae Ia. Noi deposmts. AR

(S P. HiHE)v

1

Hot pools at an, elevation of 360 m 0. D. in Nam Mae Hoo rest

) upon lmeatene. They a.ro located 1n the s’cream ani are leas tha.lm im widc,

and 2 m long. The bubblee oi‘ Warm. \utor ceme out at 20—30 Imbbloa par._,mi_—-»

rmute. The hot pool is a.ligned in 'I:ho aama dimeqtion a8 the fanlt zene in

the h:.ghly folded l:unestona. The surfa.ce temperatu.re J.s 80 c, and the apPTe~

ximate mlbsurfa.ce temperature recorded by T (810 ) geothermemeter is 152 C

( Ra.uungweng a.nd others,1978)
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2¢5 Mae Tha Tluorite Deposit
Mae'Tha flvorite district is not included in any fluorite

~ digtrict, but it is elose to the distriet 5 ( Ban Hong District)s It

needs to mention because of the big ore reserve of economic importance;

2e5e¢1 . Location

Mae Tha fluorite district is located in Ban Mae Kha~nad, -
Tumbol The Kad, Amphoe lMae Tha, 20 km south of Lamphun Province in the
¥ap Sheet 47Q/CC12,
The deposits are in the concession of three mining ComEpa-
hies.
1) Thepnithi Mine Crid Reference 995/32% or Longitude 98‘59?45";(.;
Latitade 16 22'56°
2) Universai Mine Grid Reference 992/324 or Longitude 98.59F35”E
| | Latitude 18 22'57'N
3) Tan Tha Mine = Grid Reference 988/320 ox Longitude 98 59'20"%
Letitude 18 22'51°m .
ALY the deposits are in a small basin near Doi Wae,
The elevation of the deposii is about 380~400 m 0., between two hills
500 m high to.the north and 680 m high to the south. The depogit is at
the edge of the Mae Tha Besin, (Fig.220), about 2.5 km east of the Ham

Mae Moed,
2ebe?2 Mine Production

The fluorite deposits have more than 600,000 tons esti-

mated ore reserve., The productio: of the Universal Mine during January
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1967~June 1977 is about 419,000 tons of 7582 % Cal, (Table B.=2.1),
In the Thepnithi claim, the new subsurface ore body found during di?mond

drilling has been proved 4o be 150,000 tons.,
2eH¢3 Geology

The couﬁtry rocks are initermediate voleanic rocks, tuffs,.
limegtone and shales of Permo~Carboniferous Age. Younger sandstone and
acid voleanic rock are exposed mostly on the northern side of +the Teil,.
Li@estone ig found mostly in the Universal claim, (Fig.2.21 )}, while
fhe intermediate volcanie rocks are mainly in the Thepnithi claim, (Fig

2422)s  The younger sandstone and rhyolite occurs in both claims. The
stratizraphic Sequence is shown in Fig. 2.23,

The intermediate vglcanic rocks are composed only of a
variety of agglomerates and wuffs (7ige 2.23), The green and red ande-
sitic tuffs are strongly weathered, and contain white irregular =pots
of caleite. The total thickness of red and, green.andesite is about 5 m,
found on the scuthern side of +the limestone in the Universal claim,
Agglomeratic tuff with andesitic fragments 3-4 cm iﬁ diameter is found
on the western side, approximately at the boundary of the two mining
claims, Most of the lower part of the Thepnithi open pit is andesitic
agilomerate and other volcanic rocks., The top part is mostly sandstone,
shale and some rhrolite flows, oontiﬁuing acrozs the nbrthern flank into
the Tiversal clain.

The linestone is cavernous, massive, light grey, and
recrystallized, The total thickness is about 50me Bare fossiliferous beds

about 3 m thick contain mogtly frsulinids, some crinoid stems and algae.
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FIG.221 GEOLOGIC MAP OF MAE THA FLUORITE DEPOSIT
UNIVERSAL MINING CO.,MAE THA, LAMPHUN
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Calcite usually £ills in limestone cavities;lLimestone near the fractures
ig usuwally black due to kydrothermal solution during the stage of minera-
Iization, This effect of alteration in limestone ig more pronounced in
the east end of the cuterop, Small 1imestone lenbs are found in the The<
nithi claim at the contact with the ryroclagtic seﬁimentary rocks

The interbedded sandstone, shale, and rhyolise overlies
the limestone, In the Universal elaim (westefn part), sandstones are
found at %he centact with limestone, but in Thepnithi claim ( eastern
part) sandstones are in contact with intermediste voleanic rocks.lost
of the sandstones are brown, coarse #rained, and compact, with poor |
gorting of sub-rounded graing and showing graded bedding, The sand
particles are of white quartz, green mineral?, étc, Other sandsfone
bads are well sorted, and medium grained with a feldspathic matrix, The
thickness of bed ranges from 15 ¢m to 2 m, Sandstoncs are metamorphosed )
to meta—quartzlte, but the original grain boundaries can gtill be seer.,
The rhyolite flows, mainly red in coloup contain very small quartz phee
necrysts in the very fine grained ground mass of the rhyolite, The ree-
sistance to weathering varies from flow to flow.

Accoxrding to Ingawat (1979, perscral ooﬁmunication) ' .
fossils in limesfone were identified ms -

FParafusulinag sp.

Hecschwagering sp,

Cribogenerina of, Sumatrans (Volz.)

Neofusulinella

These indicate a Kazanian and Xungarian pge (middle Permian)



Kungarian - Kazanian

>]| l&Uppex_‘ Permian to Triassic?a].

k;" Carboniferous to Permian%%e_

¥

~j
i

65 m

50 m——
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--F 2

Coarse grained sandstone show graded bedding

Rhyolite (grey-violet)
Fine grained sandstone (yellowish white)

-Red shaly rhyolite? (laminated)

Sandstone of volcanic material.
white rhyolite.

Coarse grained sandstone.

Tuffaceous sandstone

‘Rhyolite

Light grey recrystallized massive limrestone,

Tossiliferous limestone with fusulinids,
crinoid stems and algae.

Light grey recrystallized massive limestone.

Fault dontact?
Sha.le-

Shaly tuff.
Rhy'olite.
Andegitic tuff,

Red andesitic tuff,
Green andesitic tuff.

Agglomeratic tufi,

Agglomerate. (andesitic).

- Fig. 2.23 Stratigraphic colwmn in the Universal Mine and Thepnithi
‘ Mine region, Mae Tha.



Japekasgetr (19?3) reported the brachiopods Merginifera sp. and Rectie
cularia sp. in the silidifieg brecciated shale? close to the small
fluerite veinlets at the Thepnithi claim, indicating a Permo-~Carboni
fexrcus Age.-

The basic volcanic rocks and tuffs below the light grey
limestone may range from upper Caxboniferqus to Iower or middle Permian
A@e 1T there ig no unconformity hetween voleanics and limestone,

-The voleanic and clastic sediments above the middle
Permian 3inestone mey range in age from upper Permian to Triasssic,

The country rock near the fluorite deposit is mostly
altered. The tuffaceocus wocks and ﬁax%s of 1iﬁestone are altered to
grey and white clay minevals, These clay minerals fill in fluorite vugs
and occur adjacent to the fluorite vein, Alteration of the rock is

widely distributed.
2. 5.4 Stmcture

The deposit ig in g region of highly faulted rock,
Limestone beds dip at N52Wf T5 SW. Sandstone dips N 64 W/48 NE,N 80 1/
45.ﬁW'( graded bedding, with fractureN25E/63.SE ‘,NEOE/40'SE x Most of
the rocks dip north,

There are many faults in the area, cccurring both belore
and after the main stage of mineralization,

1) The major fault treﬁds approximately B~W and pareollel |
to the strike of most country rocks, This fault serves as the open‘quce
for the main fluorite vein and.can be traced from the Uniﬁeréal claim

to the Thepnithi claim at the esst eride Part of this fault in the
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Universal claim occurs between limestone and tuffs and is oviented ot
about 683/ S 60 W with rake 70‘W. The attitude in the Thepanithi oiaim
is about N 75 W, dipping north with about the ame musle of dip, and
found in intermediate wvolcanic rock., Tn the Universal clain, there is
another fault of the same atiitude cecurring between iimestone and
younger sandstones, the fluorite iz slso localizedlin thig fault, Whusy
fhere are two branches of fluorite veing coinciding with faults at both
sldes of the contact =mone betweeﬂ limestone and other rocks in Univer-
salgs Property. While in the Thepnithi claim, there is oﬁly one regu-
lar vein.

2) ¥inor faults with the attitude N75w/6605wimﬁ5wy 75

SW and rake 8.SE, are clearly observed in sandstones north of the

veins (Fig. 2.24). The movement of the faults displaced the trown sand-
gtone to the present contact with the rhyolite flow, with changing the
attitﬁde of the beds. The rake of the fault plane indicates horizontal
movement, These faults probably also acted as channels for flucrite
deposition, |

3} Minor gravity fzults. These faults are mostly nearly
Perpendicular to fhe gtrike of the vein, and caused s minor disvlacement

of the vein attitude. They cecur later than the rain stage of flucrite

mineralization. ' Vi '
544, 4073
2¢5.5 Fluorite Deposits OAR3I7N

Fluorite veins occur inm BE-Y trending fault zones from

the east end in intermediante volcanics - in the Theprithi claim to the

o o - o 4 i
a1MnveENA WMINMAu Ty
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west end in limestone, tuffs, sandstones in the Universal claim, the
length of the vein is about 825 m, Half of the veins in the Thépniﬁhi
claim are 5 to 10 m wide., In the Univexsal claim, thelveins are irregu-
tar and split into 2 branches. Fluorite deposits coincide with the |
fauits or occur as cavity filling in the limestone,

| Flubrite is mostly grey, colourless, and purplish with
layers. The purplish layered fluorite was found or:lly in the upper paris
of the vein, as the concentric layering surrvounded the replaced rock
breccia, Most fluorite at lower elevafions is grey, associated with
stibnite, The grey fluorite iz of coarse granular type intergrown with
the euhedral hbladed stibnite aggregates with the crystal size rangsing
from mm to 10 em, The bladed stibnite crys%als_also formed interlayered
with fiueorite. Stitnite ccours both in the initial stage of mineraliza-
tion,‘localized in limestone or other rocks before the formation of
flueorite, in vugs after the main stage of fluorite mineralizoe
tion. Siall amcounts of fluorite crystallized at the latest astage am
small cubic crystals coated on the bladed prismatic stibnite crysitals
in the vugs. At least 2 stages of stibnite mineralizmation are recorded,
(Plate 18, No.d),

Chaleodony ocours as a sangue mineral in some places, In

the Univermal claim, fluorite breccias near the fault were interstitially

1] i
filled by pale yellow chalcedony, and were called Low grade ore (Plate
19, ‘Ho.6) Paragenesis of the mineral assemblages observed from the

field evidence and undew microscopic study is shown in Fige 2425,



Minerals e Primary minerals ' Secondary
' ' mineral
Early stage : = late stage.
Pyrite | [] o
 Stibnite
[N =
Fluorite <
a &
Quartz 3 [::::] :é[:::::::]
£ |
Stibiconite i 1
v [ ]

Fig. 2.25 Paragenesis of ore minerals at Mae Tha deposits,

(Universal Mine and Thepnithi Mine)

Pyrite and.stibnite 1 fermed in the early stage of “inerali-
zation, usually a55901ated with llmestene hest reck, Granule fluorite replaw
ced rims ef stibnite 1. Stibnite 2Afc;med in vugs 1ater than %hemain'stagg
of mineralization. Seme fluorite is later than stibnite 2 (Fig.2.25). The 8
cr&stalline quartz deposited simuiténeeusly with the Beginning of stiﬁnite
mlnerallzatlon, but in only small quantity. Chalcedony was dep051ted after

brecciation of “the fluorlte vein, Stibicenite is secendary mlneral formed

afteruoxldatlon of stibnite,
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2¢5¢6 Thermal Springs

Hotsprings are found in the Theprnitai claim (Fig,2.22 ).

The warm pool is at 42 ¢ at the surface, containing some black undigsol-

ved material and H?S odor, The fluorite content in this water is 25 pmm

( Retanasathien , 1979). fhe area of the warm pool is azbout 50 square m.

i

The mining can not operate in this region because of the warm water,
The country rock in the viecinity is intermediate volecanic agglomerate,

The large gravity faﬁlts run through the hot springs.

246 District 5 3 Pan Hong Fluorite Deposii

Pebel Location

Ban ané fluorite deposit is located in Tumbol Ban Pa
¥hlu, ﬁmphoe Ban Hong, Lamphun Province at km 725. from Bangkek or 53 km
from Iamphun on the Paholyothin Highway. It can be found in the Map

Sheet 470/0C 8 at Crid Refexence 834/134, or at Longitude 98 50'38'D
Latitude 18.12i39wN « The main fluorite préduction of the Ban Hong Dis-
triﬁt wag fomerly from this deposit., The district is easily accessible,
The main deposits crop out along the hill about 100 m to the ezat of
the Paholyothin Highway at km 725, They also extend across %o the west-
ern side of the road. anctier deposit in the Ban Hong Distriét wos later
digcovered at Doi Thom, 48 km from Lamphun , at Grid Reference 843/107 \
of the Map Sheet 47q/CC 8, or at Longitude 98 51' 07'% , Tatitude 18'_
11? 12“N. The deposit is in the Nam Mae Li Basin which trends Nyl between
the steep mountein chains (Fig, 2,26).Nem Mae Li flows norih and connects

with Ping River , The deposit is abtout 1.5 km west of the Nam Mae i,
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The elevation of thé outerop is about 360~400 m 0,Dyy while that of Nan
Mae Li is about 345 m 0,D, The elevation of the highest north trending
mountain on the east side of Ham Mae Li is 1020 n GoDoy and Doi Chang

to the SW is about 1228 m 0.1,
24642 Mine Production

~ This district is under the concession of 4 mining compa~
nies VIZ s Universal Mining Co.,Thai Fluorspar snd Minersls JCe, Withi-
ﬁatana Coss and United Mining,The major veins in this area are in the
Universal and Thai Fluorgpar properiies, The total rroduction Lrom the
Universal claim during 1962-1965 was 72,000 tons, and during 1966-1975
vas more than 1,300,000 tons of +80 9 Cafb, The total preduction from
Thai Fluorspar claim during 1962-1975 was probably more than 500,000
tons 7 of the same grade., The total ore reserves estimated by Uardner

(1964) was about 3,550,000 tons.
24643 Geology

The couﬁtry rocks are @ thick sequencé of phyllite, shale
siltstone, sandstone, limeatone, guartziie, and conglomeraite of the
Kanchanaburi Series ( Silurian - Devonian), and the Ratburi Croup (Gan
-reports, 1972). The succession of rocks in Han Hong District from bottonm

to top i

Top. Guartzite .
i1 Kanchanaburi Series
Limestone -

. ' (Silurian - Devonian)
Bottom  Siaty shale and vhyllite
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Shale and phyllite of Kanchanaburi Series are exposed along the road
cute north and northwest of the déposifs. Limegtones have been found by
dritling intc the hillside to the south beiween the two main veins in
the Univérsal claim, and are e¥xpoged along the open cut of the Thai
Fluorgper olaim. Quartzite occurs ag boulders along the top of the wdidge
The strike of the rocks is o 40 W, and they dip steeply, generally to

' ‘i
tpé sguthwest. The schistegity in some of the country rock to bhe I 2 w/
GO‘SW. Slat& shale ig light to mediwm brown and grey. The limestone is
1ight grey and fine grained to sacharoidal texture. Quartzite is Light
brown to medium to coarsé srained, The Kanchanaburi series is locally
metamorshosed, with slate changed into phyllite, and gquartzitic sdﬁd—
stone changed to guartzite, In some places, limestone is interbedded
with guartzite (Sukto and Sanensiang, 1965). The limestone of Ratbuwi
Group, with fusulinids of Permo-Carboniferous age, are the foruation
which is closely related with the ore deposits, It strikes -5 with
noderate to steep dip; The formation consists of massive grey limestone,
green phyllite, red conglomerate, quartzitic sandstone and tuff, At the
open pit of Universal and Thai Fluorspar claims, ( Figs, 2,28, 2;29,2030)
the limestone is cherty and contains crinocid stems and some fusulinids.

( Sukto and Sanansiang, 1965). In some parts, the limestone is recrys=

talliged 1o marble, The limestone overlies a 90 m geguence of gFroen,

grey, purplish and black shale which contains large amount of Pyriie.
Tertiary rocks in northern part of Amphoe Ran IHong consist

of gemi-consolidated fluviatile deposits of clay, sand and gravel with

0il shale and lignite (COM report, 1972)s A% the fluorite deposiits, the
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Tertiary gravel bed consists of pebbles of quartz, gquartzite, sandstone,_
shale and limestone, Unconsolidated shale is also found uvnderlyving the
gravel bed in some places { Suicto and Senansiang, 1965),

fuaternary gravels congisting of terrace deposits and
river gravels are found along the banks of the Li River, A granite ba=-
tholith of Triassic Age {CGM report , 1972), 30 km long in a M-S direc~
tion and 7 km wide, outcrops 6 km east of the deposits and a smaller one
lies about 9 km west of the deposit, Alteied granite has been discovered
at depth during diamond drilling in the fluorite depvosits. The eranite
at Doi Chang is a coarse grained hornblende-biotite grenite (Charoensri,
1972 ).

The main regional strugtures are a series of wvery large
I QO:EO‘W trending anticlines and synclineg together with large fault
blocks, The'fault$ run in the same direction as the granite trend,The
dip of the fault planes is generally steep. The deformation Was probaﬁly
caused by igneous intiusion and orogeny in Triassic to Darly Jurassic,

and late Tertiary to Quaternary Times ( Gardner and Smith , 1965,
2e6.4 Fluorite Deposit

Fluorite deposite in the Ban Hong region are scattered
over a distange of 26 km along the major fault zone porsllel +o the Li
River (GGM reporth, 1972). In the Universal_and Thai Fluorspar arcas
which is the biggest deposit, the rocks of Ratburi CGroup including 1imew
stone(PermofCarboniferous), shale and tuff are faulted against Tertiary
. gravels, Charcensri (1972) concluded that the Ratburi Group is probably

folded and plunged with the axis in SE-iyW direction, after this faulting
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occurred on the west flank, It plunged 70.to the north.Mineralization is
clearly rélated to this fault (Fig, 2.3% A and B ); which is repeated
some 1000 m further to the west.The best ore was formed hy replacement
of limestones of the Ratburi Group adjoining the faults{GGM report -,
1972). Some¢ minor smounts of fluorite also occur in the gravels, Cangue
ig cuartz with traces of disseninated pyrite, The total length is 800 m
and the width is 30-60 m (Japskasetr and others, 1973).

| . In the Universal claim, the deposits at the beginning of
the mining consisted of threes 1ong thick_veins. Vein no, 1 lies to thé
west and no. 2 to the east while Vein no, 3 connects them (Fig, 2,27),
The veing strike about N 4O.w9‘parallel to the main structural trend
(anticlines and synclines) of the regionalland local area., Both veins
(142) cross the stéep ends of the hill and adjaéent revines with lifttle
change in trend, indicating vertical dip of the ore bodj. The maln de-
posit is Vein no, 1 (Eig;ZEB), which is about 800 m long, from & few
meters to more than 30 m.wide,'and exposad through a vertical distance
of azbout 57 m. The maximm width suggesﬁed by Abe and others (1962) is
about 40 m,and by Sagawa (1963) is 80 to 100 m (Thephasdin Ha Ayuthaya,
1964), This was the richest ore in the digtriect and furnished most of
the producticn during 1960-1975, The Vein noe 2 of the Universal claim
is exposed for a 1engfh of about 420 m with a depth of about 85 m, It
ranges in width from about 5 m in the southern part to about 10 2 or more
in the northern part., The grade of ore is nearly the same as in Vein-no.
Te Vein no. 3 curves northeastward and then eastward from Vein N0, 1 1o

merge with vein no. 2., The length is about 295 m, with a provable width
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Fig. 2,31 A X-section perpendicular to the length of fluorite vein
at Thai Fluorspar Mine, Ban Hong, showing the fluorite orebody
in the major faults between black shale, limestone, and strati-
fied gravel. The low-grade ore in limestone is the lower part

of orebody. (After Charoensri, "N\\ .19?2).
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Fig. 2.31 B. X-éectidn_perpendicu-lar.to the length of fluorite vein

~at Thai FIuorspa.r_ Mine, Ban Hong, showing the fluorite. orebedy
in the major faults between shale, limesione, and stratified

gravel, - The low-gra.de"ore is the outer zone of orebody., The
fault between limestone and stratified gravel is very distinctive.
(After Charoensri, 1972). ' -
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of about 10 m, and it is exposed tﬁrough,a vertical distance of 66 m,
The dip probably decreases westward from veriical near Vein 1o, 2 to
“about SO.SE near Vein no. 1 |

Phe fluorite is more resistant to erosion than the coun-
try rock, especially the slaty shale and phyllite. The veins hold up
crests gf ridges. Fluorspar boulders are concentrated along the outecrops
and in the talus material that has s1id down the west side of the hiil,
The deposits consequentlyrappear to be wider than they wreally are,.

At the top of the ore body, the vein is continuous Throt-
ghout its length, but in the lower portion of the ore body, the fluorite
become more brecciated and the vein is discontinuous along it length
( ‘Charoensri, 1972).

Most of ore is massive, and coarsely crystalline, handed
and botryoidal in forms The bbtryoidal fluorite is_higher in grade thén
the banded fluorite, The, botryoidal fluorite is usually honey-brown and
the botrycidal loop ranges from 1 to 10 cme It consigts of irregular
shaped Iimestone ( and shale?) rock nuclei surrounded by layers of pale
vellowish brown and brown botryoidal fluerite , . Banded fluorite
is usually grey to black, and is mostly found within black shale, |

Silica in the form of quartz, black chalcedony and opal
ranges from a few percent to almost 100 % of the vein material, It occa-
sionally found as geedes associzted with fluorites. Some quartz gangue
“acovrs as well cryétallined guartz 1=5 mm long lining vugs in the fluo-

rite (Fig,.2,33).
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Fig. 2.32 Concentrically layered fluorite surrounded

rock nucleus. (Note t zone of primry ineclugion
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Mine, Ban Hong. ]
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Fig., 2,33 Vugs in fluorite.  Small quartz crystals
deposited within the vugs. Universal Mine,
Ban Hong, -
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Paragenesis of the mineral and gangue (Fig. 2.34) studied

from the field evidence and microscopic study:can.be'illustrated as

Paitd

Ninerais

Early stage - —> late stage

Fluorite

.Pyrite

_@mrw : Ej:ij | ::]

Fig. 2.34 Paragenesis of ore minerals at Ban Hong depositss
. (Universal Mine and Thai Fluorspar Mine).
2.7 Tha Song Yaug Stibnlte-Fluorlte Deposit,
The deposit is situated at Grid reference 142/1?8 of the

Map Sheet 4643 IV or at Longitude 98 11 34 By Latltude 17 20 47 N. This
.mlne can be reached by the highway from Tak to Mae Sod (83 km), and®from
'Mae Sod, via Amphoe Mae Ramat and Amphoe Tha Song Yang to Ban Mae Usu

(93 km), The deposit lies 7 km to the NE of Ban Mae Usu., The ore is
mined in two open cuté, No. 1 and No, 2. The area is mountainous. The
highesf elevations aﬁe 715lm O.D..1.5 km NW of the deposit .and 1032 m 0,D.
445 km NE of"the_depo's'it. Nam Mae Usu flows to the south, passing deposit
0. 2, to the Moei River which is absut 100 m 0,D, The elevation of the
deposit is about 400 m 0.D. (Fige 2635)e

 This deposit has been operated by the South Paclflc
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Enterprise Co. since 1977. At present, 400 tons of low grade oTe (5~10
% 8b)s; and 100 tons of high grade ore {60 % S$b) have bheen produced,

The country rocks are Permian limestone and shale, The
Permian limestone belt is aligned in a NW direction 5 km west of fhe
depogit. Fluorite deposits also ocecur in shale and sandstone more than
1600 m thick, and of wncertain age, probably Permian or older, At Fual
Mae Usu Luang, pebﬁles and boulders of stressed biotite granite are
found along the river channel, The countiy rocks sﬁrike H 20 ¢ and dip
gently, The major structu:al geology of this deposit is an overturned
anticline with both limbg dipping 30»40.. The fold akis trends N-S and
Probably plunges SE, Major faulting also occured along a B 20 W direc~
tion,.

The fluorite-stibnite deposits are in joints, faults,
and at the crest of the anticline in_sandstone and shale, The ore is
rich only at the intersection of the two jeint sets W 20 W / 90', and
N5 w/ BO.SW. The second is probably a system of tension fragtures‘in

the sandstone,

At the intergection of the sets, the ore occurs as siib-
nite-fluorite pockets {Fig,2,36). There are two stages of fluorite minem
raiization. In the first stage, seen at Open Cut no. 1, intérstitial
greyish vhite to cclorless subétransparenﬁ fluorite formed ziter the
bladed, rediated crysialline aggregates of stibnite. The volume ratio
of stibnite : fluorite is 10 : 1., In the second stags, (secn at Cpenm
Cut no. 2), with crystalline cubie fluorite formed in cavities at the

it

crest of the anticline {(Iig2,37). The crystals are 1»1; in size with
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Fig. 2,36 Pockets of stibnite-fluorite concentrate at
the intersection of joints in sandstone,

South Pacific Mine, Tha Song Yang.

Quartz +
Fluorite Sa.ndstone
| a Shale
White crypto-
crystalline

quartz, €

Fig, 2.37 Fluorite (well crystallized cubic crystals),
‘ quartz and stibnite filled in cavity at crest
o ' of anticline. South Pacific Mine, Tha Song Yang,

r
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zonal change of colours ( pale violet to wviolet in the middie, ana green
in the outer layer), In the first stage, the associated gangue minerals
are pyrite, arsenopyriie, and cryptocrystalline quartz, In the second
stage, the gangue is mairly cryptocrystalline guartz formed sinmldtane-

ously with the fluorite. Stibnite is abgent in thig stage,

2480 District 8 3 Ban Sop lLan IMuorite deposit

This fluorite deposit is situated near Ban.Sop Lan;
Tumbol Yang Piang, Amphoe Omkoi, Chiang Mai Provinge; at Grid Reference
212/ 444 of the Map Sheet 4644 IT s 0r at Longitude 98‘24!32“E. Lati-
tude 17.55I13"N. Access is by road 30 km south froﬁ Amphoe Omkoil +to
Ban Sop Lan, This unﬁaved road is very steep and can not be used in the
rainy season. The deposit is on the slope of é granite mountzin near
Ben Sop Lan at an elevation of 760 m 0.D. The highest elevation, 2 km
to the 8W, is 1000 m 0.D. Ban Sop Lan stand at a lower elevation at 540
Me O.Ds Ham Mae Had flows from the NW to the IF of the depési%; and
joints Nam Mze Tun about 2,5 kn east of the deposits

The deposit is still undeveloped. Ite reserve ié about
8,000 tons of 8595 %;Can.

The deposit is in granitic country rock. Granite ﬁountains,
trending 178 cover most of the regioh. Thin bedded recrystalline 1imes-
tone is found 1.5 km east of the deposit, near the MNam Mze Tun River,
The granite is medium to fine grained muscovite granite, muscovite-bhio=
tite granite, and biotite gronite, Small pegmatite veins and guartz veins

are common in the granites,.
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Fluorite vein occurs in a fault zone running in a NE
direction within the granite.'This fault is believed to be more than 1
km long, The attitude of the vein is N éo E/ 7o'rm. The length is
about 1 m with irregularity, due to pinching ang swelling;‘The fluori%e

: . o

is a coarse grained crystalline with cubic crystals up to 1; in dia-
meter, The colours are sky blue, deep green, and purple. Fluorite is
high grade ore (85-95 % Can) assﬁciated with cryptocrystalline quartz,

and in some places, fiuorite is less abundsnt than guartz. Crypiocrye-

talline quartz occurs separstely in the same fanlt zone,

2¢9 Ban Muang Hgai Fluorite Deposit

The deposit is located at Grid Reference 929/565 of the
¥ep Sheet 470/CD 16 or 4748 II, or at Longitude 98 55 57 B and Lati-
tude 19°30' 16" in Amphos Chiang Deo, Chiang Hai Frovince (Figh2.39).
From km 72 on the Chiang Mai - Fang Highway, the lateratic rcad s
5 km to.Ban Muang Ngal, and 6 km further HW to the deposit, Topogravhy
is generally mounfainous. The highest peak is 845 m. 0.D,, T¢5 ku NW
of the depoéit. Elevation of the deposit is 650 m 0.D. Elevation of
Hoai Nem Hgai ruming south of the deposit iz 500 m 0.D,

The country rocks consist of sendstone, shale and line
éﬁone. Limestone and shale of Permian Age, striking E;w, are the hdst
rocks of the deposit. There is ne ignecus rock found near the deposit,
NW~SE faults dip east at Huwai Mae Ngadi, and are probably traceable for
more fhan 5 km, Tertiary conglomerate, sandstone and shale are found

ezst of the deposit near the Ping Hiver.
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Depogit A, ( Thai Fluorépaf and Minerals Cod), is at

Grid Reference 929/565, ?he fluorite replaced limestone, along a NW~SE
direction, The length of the.déﬁosit is about 130 m, and the average
width is about 30 m {(Charcensri, 1972)._Flﬁorite veinlets occur in this
zone, and in the country récks around the depcsit, Fluorite are trang-
prarent white, brown and grey o greyish b&éck, showing botryoidal and
aall cubic‘crystai forms,., Sone fluoiite oceurs along the bedding planes
of silified shale, White quartz occurs as a gangue mineral, (reyish
bilack chalcedony is 'also Common in Some piaoes. Quartz seems to have
crystallized before fluorite, |

| l'Depoéit Be is at Grid Reference 926/566, or at Longitude
98°55 45 B Lé,titude 19730 19X o The fluorite vein, 1 m thick, is
found along a fault ZOnE On fhe slope of a sandstone mountain about 500
m from Depoéit As Tluorite ccours in this fault as fissure—filling.
it is,white concentrically layered fluoritersurrounding replaced rock

miclei, The 1ayeréd fluorite is similar o fluorite at Amphoe Paie

210 Other Deposits

Other interesting fluorite'deposits in northern Thailand,
vihiech are not included in the present'study are g¢-

~At Mae Sariang, Mae Hong Son Province, botryoidal and
layering fluorite occurs as irregular cavity filling _and replacement
in limestone and sandstone, Assﬁciated_minerals are silica and stibnite,
Fluorite vein strikes N7?S and atiains up to 15 m in width.

~At Ban Mae Tern, Amphoe Thoen, Lampang Province, (Distriet
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R fluorite occurs as botryoidal, layering and wreplacement in limestone
and sedimentary rocks in fault zones at the samé glevation as the stream,
Hot pool is found in the fluorite wvein,

At Saeng Thong Mine south of Amphoe Hod, Chiang Mai Pro-
vince, fluorite occurs as replacement . in limestone and Tertiary conglo-
merate. The ore body is massive.and wider in the lower portion of ore
body,

At Mae Ac Mine, SE of Lampang - Province, numercus fluorite
veln diésected flat lying limestone, Replacement is also occurred in
limestoﬂe.

-t Doi Tao District { District 6) SW of Ban Long, lLam~
phun Province, mineralized vein trending N, EﬁE oceur in granite and
sedimentary rock as cavity filling in partly brecciated rocks,

At Pa La Door, Amphoe Mae Ramat; Tak Province, flucrite
and cryptocrystalliﬁe gquartz occur as fissure veins and replacement in
iimestone in fault zone trending WE. Hot pools are found in the vein 20
m above the Mae Tun River, and in the river channel itself.

At Ban Pong Nam Ron, Amphoe Muang, Kamphaeng Phet Province,
a group of fluorite veins formed by fissure-filling and replacement in
Permizn 1imeétone and sandsbone. Few veing are in Carboniferons? g“anite;
Thermal pool is about 1 km away'from the deposit in granite, Some fluorite
deposite are in Tertiary terrace gravel bed and used the individual
rounded pebbles as nuclei for concentric layering of mineralization in
the altered clay mat:ix. This indicates the young age of mineralization.

Grade of fluorite is different from place to place ranging from BO-YS%EaFQ.
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At Mee Phu , Amphoe Thoen, Lampang Province (District7),
9 km north of Amphoe Thung Saliam, Sukhothai Province,

fluorite-stibnite veins ocecur on fiat topography in fault wmone in dark
grey fine grained thin bedded limestone interbedded with slate, The di-
rection of the vein is nearly perpendicular to the bedding plane, Star-
bladed stibnite less than'1 cn in sizes with layefing of fluorite is
found through out the deposit, Stibnite in the lower portiocn of the vein
is more than the upper part of the vein. The other gangue minerals are
milky guartz and brown chalcedony. Aplite is found in the region near

the depcsit,

2,11 Swumary of Fluorite Varieties

Swmiary of varieties of epithewmsl fluorite in the depo-
sits described are
1)} Replacement Muocrite. (uswally grey,or original-rack
colours, ) | |
2) a., Concentric Layered Fluorite (with rock nuclei)
b Thin Layers aroﬁhd Lock Nuclei in Breccia
Cce Botxycidal, Fine Grained Fluorite
This fluorite variety is usually brown,grey and colorless
3) Modules of Fluorite with Radiated Crystals ( various
shades of colour in zoning around aucleusy,
4) Flat-Layered Flacrite in Veins, (may be associated
with quartz 3 various shades of colours)
5) a. Coarse Gramilar Fluorite Associated with Stibnite.

(usually coloxless o grey)
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b. Less-Granular Fluorite { Layers), Mo Stibuite,
(usually colorless to grey)
6) Coarse Cubes of Fluorite. (colour zoning and various

shades of colour).



