tuff (A, +T,) and Pleistocene Gevgek volcanic ash.

(3) Unit C

" This unit is distributed near the central part of the survey area in the
localities of Unit B distribution. It occupies topographically the highest
part and the smallest portion (about 3%Z) of all delineated units.
"_Theitone of colour .is lilac and chrome yellow in E/C, light blue in R/C,
yellowish green in R/C, images. The texture is fine-grained. The resistance of
the rocks is very high. '

" The distribution of this unit, according to existing data, is in Miocene

‘siliceous tuff and tocene andesite, tuff(A,+T,) localities.

(4) “Unit D

-*This-ﬁnit'is distributed from the northeast to the southwestern part of the
-survey area. It occupies 18% of the survey area in topographic low parts along
‘the major rivers.

The tone of colour is blue and chrome yellow in F/C, red and greenish blue

“in R/C, and yellow and royal purple in RfC, images. The texture is generally
fine—g;ained and mosaic pattern suggesting farmland is observed in many parts.
The drainage meanders in this envronment. The resistance of the rocks is very
ng.

The distribution of this unit, according to 2xisting data, is in Holocene
allqvium (Al), terrace deposits (Ta), talus deposits (Qd) and Pliocene Gol

sedimentary rocks (n) zones.

3-2 Alteration Zones

Attempts were made to extract alteration zones from the prépared images, but
the whole survey ‘area is ‘covered by vegetat1on and thus 1t was not possible to
1dent1fy colour tones character1st1c of alteration from any of the Landsat
images. Gpud examples of alterat1on zones in satellite images are the pale
greenish tone indicating the ore deposits of the Goldfield, Escondidag', and
other nlnes .
| As reported 'in-:sectioﬁ 2—1,_ nowever, Ynit € has high resistance, forms
rounded tc' protruded ridges and the relief is quite large. These are
characteristics different froﬁ other units and the locations coincide with

those of the siliceous tuff (A, +T,) reported in previous work. From these

% The nll.erulon zpnes related to lhe sold ainerslization al Goldfield nine (Mevads, USA) and of the aunt’erous porphyty copper mineralization of the
Escondida sine lnnrk'hern thiled are, expressed in pale srcenmh Lone in H\e false colour isapes grepaved hy applying blue, green, ted to bands 4, 5. 7
espe;:hveiy The speetre for iron oxlde in vrsiblc. neur‘lnfrured zone is shown in Figure 2-15 and those for clay minerals in 5hor1er wave length
infraved zone in Figure 2-18, Ft is seen frow Figure 2 18 that the a!terulon zone near the Goldfield wine shows the highest reflectivily for Band §,

dnd it conlains elay winerals whlch absorbs Bapd 7 spectra. The pale greenish tone rellecis the eflect of Band 5.
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facts, it is inferred that Unit C might contain silicified zones or siliceous
dike-like hodies such as those seen 'in the gold producing areas -of southern

Kyushu, Japan.

3-3 Interpretation of Geologic Structures

3-3-1 Fold Structures i - . Do
Folding ié usually 'idgntified by ;trécing'rthe_ bedding.: The bédding’ or
schistosity of the surVey areas aa_mentioned in:section 2-1. Unit ‘A, however,
are observed in Unit A in  .the southwestern part . and they -extend in' NE
d1rect10n with monocllne structure dipping NW. And the foldings cannot’ be
1dent1fled in this area by tra01ng schlst051ty or beddlng. '

On the other hand, curved dra1nage patterns and r;dges arranged parallel in
NE direction are observed in two localities of Units A and B in .the eastern
part of the area. These.are interpreted.to.be synclinal-structurés;with NE
trending axes; Thus focusing attention on drainage patterns can yield relevant

structural information in many. cases.

3-3-2 Lineaments

Two hundred and fen lineaments . were exracted and ‘interpreted (Fig.2-14). The
density of distribution is highef from northeast to the sduthern parts (Fig.2-
17). | _ S '

Rose diagrams of the nﬁmber,-lengths,and a histogram of the lengths of the
lineaments of the survey area are laid out in Figure-?—]B; It is seen that the
prevailing direction is, in general, NE, but the number and the length of

lineaments do not coincide in some directions.

Direction | Humber | Length) - : " - Remarks

§45~T5°E 38% |- 4% Hany long limeaments. in northeasiera t6
southern parts, ihdicate direckion of major

"~ geologic Structures,

N15~35°% | 22 - |- 17 | Wany-shoct lineamenis, in ‘the northern part.

The lengths; 85 lineaments less than 2km long, 75 between 2~4km and these

constitute 767% ¢f all lineaments. Three llneaments are over 20km long

3-3-3 Annular Structure 7
A total of 17 annular structures were extracted and interpreted from.the

images prepared.

S Geology - . s
Annular foram Runber | Unit 4] B| ¢] D] Sizeldiameler)
early completd 10 - Ty =71 3] 36 ke
Incompletea 7 1 6} - -§ 1~2.5
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a3 ;
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Fiz. 2-18 Rose Diagrams of Number, Lengths and Histogram
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These annular structures are observéd in parts where the lineaMeht density
is relatively low, but the overall " trend of their dstr1but10n is Nh, similar
to the prevailing direction of ‘the l1neaments. '

It is not p0551ble to determine the relatlon between the annular structure
and Unit C because the size of the individual bodles of the unit is very

small. These structures occur near the Unit C and in some’ 10ca11t1es the unit

occur within the apnular structure.

'3-4- Discussions

As reported above, the outllne of the gen]ogy and the geolog1c strocture of .
the survey area was clarlfied by the analy51s of Landsat data. The information
which _is considered to bear -1mportant s;gn1f1cance regardlng m1nera1

exploration, particularly for gold explofation is summarized. as follows.

{1} Unit C Has high resistance, fdrms_foundéd or-ﬁrotruding ridges and has
strong relief, and its..diétribution ‘coincides mostiy. ﬁith that of
siliceous tuff (A,+T,). It is inferred from above that Ehis unit consists
of silicified zone andfor siliceous bodies such as dikes; which occur in
the gold%préducing.a}ea in southern Kyushu, Japan. _

It is considered that the relationr between this unit and ,the_ "Low
temperature gold mineralization assd;iated_ with Late Tertiary'&écidic
volcanism andVQuaterﬁarf hot spring activity” which is one of the known
mineralization of thislgrea, is one df the most 1mp0rtant targets for
further work. - -

(2) The. geneq1s of annular structures is not clear, but 1t is observed that
they often occur in Unit B which is surrounded by the geologlc basement . of
the survey area, Unit A. “Some of therannulars contain Unit C and the unit
also occurs near theée.structures. Two or thrée:annulars'a:e'obse;ved in
vounger Unit D. _ ' ' :

The overall trend of these annular structures is NE wh1ch c01nc1des u1thf
the prevall1ng darectlon of ,the llﬂeaments If these’ structures are
related to igneous act1V1t1e5, they could have acted ‘as the condu1ts for.
mineralization. _ '

(3) Of the lineaments of the ares extracted'f;qm the images, those of Unit B
in the western part of the area ha#e_NeS_or NW treﬁds'énd'there are
annular structures and Unif C nearby. These features are different fronm
other parts of the area ' ' _

(4) As to the relationship anong the llneatlons, it seems that'those of the NE
system are transected by the E-¥ system along the Koca Gay. Rlver, and in

western Yenice, the NE and E - 11neament seem to be cut by N-§ system.
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: There is a large NW trending fracture (joining Ganakkale and Eceabat) at
right:angles to the Dardanelles Strait (Ganakkale Strait) outside of the
survey area., And if the lineaments with this trend are faults, they would
be ynugger than those of the NE system, but there are very few lineaments
with this trend in the area. If the mineralization in the area is related
to younger activities, these lineaments or fractures should be carefully
studied during the field work.

Attempts were'made to extract silicified and argillized zohes by false

colour images, but the "pale greénish tone" which is characteristic of

~ alteration could not be observed because of vegetation. Also alteration

zones could not be identified by ratio images because of the same reason.
This is also a matter of the density of vegetation cover and exposed
surface, we will make efforts to reflect the results of the surface survey

in the future image. analyses,

From the above reasoning, the zones relevant for mineral prospecting in this

area are considered to be:

Vipinity of Unit C which possibly contains iron silicification and
alteration. Together with Unit B nearby.

Annular structures and vicinity.

Unit B zone in the western part where there is a unigue lineament .

distribution pattern (N-S and NW direction).

From the the above studies and the results of gealogical survey, the major

points of the Landsat image analysis are summarized as follows.

(a)

(b)

(3

The geologic units inferred to be the silicified zones by remmote sensing

are silicified rock bodies and kaolinized alteration zones were found near
the these bodies. The distribution of silicified zone read from the
Landsat images mostiy agreed with the gruond survey, but there were cases
where thé areal extent of the silicified zones read from the images tended

to be somewhat'smaller than the actual dimentions., Also the existence of

. some silicified bodies was confirmed on the ground which could not be read

from the images.

Regarding the lineaments which indicated fractures on Landsat images, it
was inferred geologically and geomorphologically that such fractures
"should exist and the information played very effective roles in
understanding the regional tectonics of the area.

'Regar&ing the annulaar structures read from the images, it was found that
they do not necéssarily indicate identical geologic phenomenon. Some of
the annular structure are the form of gilicified bodies, anticlinal

structures and distribution of young volcanic activities.
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PART 3 REGIONAL CONSIDERATIONS

CHAPTER I GEOLOGICAL SURVEY OF THE CANAKKALE AREA

”]«I Outl1ne

The Qanakkale Area mineral exploration survey of the Republic of Purkey was

started in 1988 ‘and this report contains the results of the work conducted
during the first year of the three year project. Prior to the field work, data
and information regard1ng previous geological and geochemical work in the area
were'acquired and studied and together with the analysis of the Landsat images
of:tptal area of 3,&00km2, three zones, namely Zones A (100km?), B (300km?)
:ahdf C (iOOkmz) were. delineated as warranting prospecting for metallic
resources. . Geologlcal and- geochemlcal work were. carried out in these areas.
_ Ther_survey area l;e; w;thn the Western Pontids Belt of the tectonic
‘division of Turkey. The geology of this belt is similar to that of the Eastern
Pontids Belt where the. Trabzon Area is situated and geological survey was
carried out three times in the .past; The geology consists of Triassic
metamorphic . complex -the basement- and unconformably overlying Tertiary
intermediate volcanic rocks., Granodiorite, Serpentinite and other intrusive
.bédies are distributed where the Triassic hésement is developed. The
'prédominanée of intermediate volcanics during Eocene to Yiocene is also
“characteristic of this area, and small scale vein-type mineralization 1is
observed and alteration zone is developed in association with these igneous
‘activities.

.Ffom geological considerations, the type of metallic rescurces which can be
ant1c1pated to occur. 1n this area are; porphyry molybdenum-copper deposits,
small .scale hlgh grade Coppef, lead, zinc vein deposits and gold deposits in
silicified zones.: 0f these deposits, glod veins in silicified zones are known
in two localities. There is a report that they were once worked and
subsequently new veins were discovered by MTA (Higgs,1962), but other data do
not_9351st. . Similar silicified zones extend aastward and thus gold project
was the major object in Zones A and B, In zone C, copper, lead, zinc
'mblybdenum geochemic31 anoma1ous zones Were extracted. These are believed to
be associated with the: intrusion of granodiorite and the potential for

porph?ry molybdenum-copper deposit is considerable,

1-2. Survey Methods
Topographlc maps of 1:25,000 scale was enlarged to 1:10,000 scale and were
‘used as: the base map for geological survey. Rock samples for analysis were

collected at closer intervals near the known and newly found mineral showings
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and silicified zones and detailed sﬁrvey'wasfcarriéd'aut 50 that'tﬁe éhangés
of mineralization could be clarified. ' _ ' '
The total traverse amounted to 750km and the geologlc map ‘was complled in
1:25,000 scale. Results of; l 010 rock samples analyzed 15 samples With
complete analysis, 16 samples assay, 15 samples mxcroscoplcally studied and

150 samples analyzed by "X- ray dlffract1on were used
CHAPTERQ GEOL_OG_ZCAL SURVEY OF ZONE A

2-1 Outline of Geology _ _

The geelogy of the zone consists mostly of volcan1c rocks, they are; Qamyayla
Volcanics, Baleilat Volcanlcs, Dededag Volcanlcs and Balaban Basalt. in' the
ascending order. The flat part between Dondurma Vlllage and Baic1lar Vlllage
is covered by Alluvium, FoSsiIs 1nd1cat1ng Middle Eocene was fbuﬁd"bem
calcareous silt - in the Qamyayla "Volcanies and ‘it was correlated ¢ the
Akcaalan Volcanics, The geologlc map and Cross sectlons, strat1graph1e column

are shown in Figures 3-1 and 3-2.

2-2 Stratigraphy
2-2-1 Camyayla Volcanics _ .

Type locality: NE zone A, vicinity of.Yaylalar Viliage

Thickness: +700m o o o o

Distribution:zcamYayla Volcanics is stratigraphically the lowest vogcénic
unit in Zone A and it occupies more than 3/4 of the tetal area. It'ddes'nbt
oceur in the southeastern part of the zone.

‘Lithology and occurrence: It shows a variety Of coleurs, dark grey,  dark
green énd chocolate. = The liﬁholbgy alsé varies considerably,_andesite-lavé,
andesitic agglomerate and tuff breccia are the majpr-rdcks wifh intercalatiéné
of tuff and sandy tuff. The lava and pyroclastics arefSOmetiﬁes transiﬁidhal
horizontally or exist mixed together and there are no'clear.bouﬁdarieé'ﬁetWeén
the two. Also dark grey calcareous silt and grey1sh white ® l1mest0ne occur
from the central-to the .upper part of the volcanic body. Numinulites spp
fossils which indicate Middle Eocene were discovered - from the" dark_1grey
calacreous silt. The blocky limestone in this unit could be olistglith:.

Bedding is observed in various parts of this unit, tﬁe strike of- the§é 
peddings varies and the diﬁ ranges from 5°to- 30°, Fold structure witﬁ
relatively gentle dip is observed, and small scale E-¥ and .N-S. ant1c11nes are
inferred in thesé parts of the area. ' '

Stratigrapic position: Geological unit underlying this volcanic unit is not

observed.
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9-2-2" ‘Balcilar Volcanics

Type Iocallty VlCinlty of Balcilar Vlilage
: Thlckness..+300m

Dlstrxbutlon. It 15 distibuted from the Balg¢ilar Village at the central part

of the zone to the EQ1 Vlllage in the east,

L1thelpgy.and,nccurrence. It is dark green to dark greyish green at the
Balcilar énd_ E¢i Villages —consisting of - basaltic~ andesitic lava and
. agglomerate. There are noteable filmy calcite in the agglomerate. Pale green
tufflﬁééﬁtaiﬁing greéﬁ' patches is the main c¢omponent to -the north of Egi
Village. The green patches are weakly argillized, and bedding with NW~ N-§
str1ke and d1p 10° ~ 20° are observed in this part.

Tt is” seen mlcroscop1cally that aug1te and plagioclase phenocrysts, and the
matrix are storangly altered to chlorite.

Stratigraphic .positiont This unit  overlies the Gamyayla Volcanicé

unconformably and 1is aveflain by alluvium.

2-2-3 Dededag Volcanics

Type'lécality: Southern part of Dededag

Thickness: +150m

Distribution: It is distributed in a small area from Dededag in the northern-
most part of ‘the area to the southern part of Balaban Tepe,

Litﬁalogy and occurrence: Uonsists 6f pale brown to greyish white biotite
dacite and d891t1c ‘pyroclastic rocks. Mostly massive, but partly has vertical
flow structure Dededag (elevation 7'9m) 1is composed of this lava and forms an
independent peak. _It‘is‘thérefore inferred that intrusive dome was formed
after extrusion durihg the earlier phases of velcanism. Same pyroclastics are
expose&-cpntinugﬁély in the mid to down stream parts of Andik. Here, it is
partly lava with flow structure. Lava is not altered while the pyroclastics
are weakly kaolonized. '

This unit intrudes Camyayla Volcanics which is weakly silicified and
argillized near the Dededag Volcanics. Thus the alteration is inferred to be
related to the Dededag Volcanics.

It is noted microscdpiéally that that biotite and plagioclase phenocrysts as
well as the matrlx are weakly chloritized.

Stratigraphic position: This unit intrudes Gamyayla Volcanics and covered by

Bajaban Basalt.

2-2-4 'Balaban Volcanics
Type locality: Mt.Balaban(elevation 710m)
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Thickﬁess: +100m } _ _

Distribution: It is distfibuted in - thrée loca11t1es at the northeastern
margin of thisrzpne, These are. all topographlc highs. - o

Lithology'and occurrence: It has blocky fine- gralnedf compact_liﬁhology;
Overlies the Dededag and Gamyayla Voleanics unconformably. Dikes treﬁding E-W
with 1.2~ 3m width are exposed at several localltles in the down streai part
of E¢i River; the lithology is- glassy in thzs part.

Stratigraphic - position: Thls__ unit _71ntrudes- -¢ahyayla : Veleanics and

unconformably covers Dededag and Camyayla Volcanics.

2-2-5 Alluvium- ) ) . ‘
There is a flat Lopography in the v1c1n1ty of Kavsara Srream 1n the upstream

part of the Kocabas River which flows westward f:om Biga and thg ql{uv1um is

' distributed in a wide area from Dondurma Village’ to Balcilar Village, It
consists of sand gravel layer composed of silt, sand and_grav91.:?d parf of
this alluvium covers the Balcylar Volcanics along-_the stream. The flat

alluvial area is suited for cultivation, and vegetables and wheat are being

ETOWMn.

2-3 Intrusive Bodies _

Basalt dikes which are inferred to be the intrusive part ef the Balaban
Basalt occur at a Vlocality lkm northwest of Balcilar Viilagee'ahd.'in. the
downstream section of Egi Stream. There are no other intrusive bodies

observed in this zone.

2-4 Geologic Structure _ _

The investigafion of geologic structure is very difficult in this zone
because of the predominant volcanic rocks. From the strike and gip-ﬁeasured
in some Jlocalities, howevar it is 1nferred that there ' is. a undulated
structure. Gently wavy. parallel ant1c11ne syncllne 1n NH SE dxrectlon wasu
observed from Kocatas Tepe to Koru Vlllage. Also near the Egi Vlllage, the
structure is E-W trending and southward diﬁblng whlle at the Kavsara Siream,
basin structure is inferred and thus a synclinal axis is anticipated im this

part of the zone.

2-5 Mineralization and Alteration _ _

Gamyayla Volcanics  are generally argillized (kaeline, sericite, chinrite)
and medium to strongly alteréd parts - are locally accompenied by iron
hydroxide, Quartz veins containing galena, sphaierite, chalcopyrite - and

pyrite (Kundak¢ilar obasi mine) are developed in E-W direction in the Gamyayla
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Volcanics 1km southeast of bededag. It seems to have been mined systemati-
cally'in the past, but now the adit (at approximately right angles to the
veins N?O“u}is collapsed. Veinlets are observed near the entarance, but the
details are unknown except for a small amount stored ores.
N There is an iron orebody consisting mainly of hematite at Ikm east of Koru
Villagé and there is.a trace of small scale digging in the N65'¥ direction
~carried out sometime ago. This iron oxide concentration is considered to have
be?ﬂ';fOTmed by replacing the small limestone beds intercalated in the
an§esitic  rocks. There is an outcrop of weakly recrystallized limestone
app;qgimately 300m northwest of the locality. The iron oxide body, howéver,
' is limited in size because the underlying andesite is exposed on the surface.
At_least these galena-spalerite-barite bearing quartz veins are developed
(BQIC;lar mine, Fig.3-3) in NW-SE to E-W direcfion iﬁ the Balcilar Volcanics.
_The thick parts of the veins are 20~ 30cm thick. Although the veins are
thiﬁ, there are parts with very high silver content (Table 3-14). There is a
'stogk.piles'of ores along the road from Balcilar Village running parallele to
Egsekugdu Stream. Accerding to the local people the ores were mined 10 to 15

years back and only the high-grade ores were shipped.
CHAPTER 3 GEOLOGICAL SURVEY OF ZONE B

3-1 General Geology

‘The basement rocks of this zone are Tagdibek Formation consisting of weakly
metamorphosed green schist and crystalline limestone, and the Akpinar Granite
which.intrude into the Tasdibek Formation. Although fossils have not been
f@und this formation, it is correlated to the Triassic Karakaya Group because
of the weakly metamorphosed lithology. The granite is not associated with
mineralization, but the crystalline limestone in the vicinity underwent
contact metasomatism and has been skarnized. Kirazli Conglomerate covers
these basement rocks uncohformably and although the age determination by the
fossils discovered during this survey is not yet completed, it 1s inferred to
be Jurassic. The intermediate volcanic activity began in Eocene and the units
continue from Camyayla Volcanics, Sapgi Velcanics to Osmanlar Volcanics, then
Karakdéy Formation consisting of conglomerates deposited during the long
: volqanicwinterval. Quaternary volcanic rocks -Kocagakil Basalt- is observed
as small outcrops where the Tagdibek Formation is distributed. The geologic

map, geologic cross sections, stratigraphic columns and the mineralized

_alteration zones are shown in Figures 3-3~ 3-8,

3-2 Stratigraphy
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3-2-1 Tagdibek Formation .
Type locality: Vicinity of Mt. Tasdlbek (elevat1on 572m) '

Thickness: +2,000m :
Distribution: It is distributed in the ‘central part of ‘the Zone extendlng

6km E-W and 3km N-S,

“Lithology and. occurrence: Black pelitic schisf'is'préddminaﬁf“in'fﬁé‘éaétefﬁ
side of Kirazli Village, while in the Oluk Stream in the $Outhééé£éfn"pa:t
where Tagdibek Formation is distributed, green schist and léucoératié ‘to
greyish white equigranular crystalline limestone is dominant.'_AkpinéTfoénite_
intrudes into the limestome. ~ In ‘general, minute'fracturés-aré”dévélopéd in
this formation. ~Skarns are observed near the contact of the limestone with
the granite and there are hématite concentrations. There ‘are quartz 1limonite

veins (strike N10°W, dip 55°E, 4bcm thick) im the granitic body. -
| Stratigraphic position: This formatien is distributed in the central part of
the zone in oval shape and 'is overlain unconformably by $apqi Volcanics in the

north, but in other parts, Kirazl: Conglomerate overlies. it unconformably.

.3-2-2 Kirazly Conglomerate _ _

Type locality: From the eastern slope of Kestane Dagi: (elevation 809m) to
the upper reaéhes of the Pekmez Stream.

Thickness: +200m

Distribution: Small scale distributiqn surrouhding the-outcrdp'or'direétly
over the underlying Tasdibek Formation. ' -

Lithology and occurrence: This formation consists of pale green siltstone,
fine-grained tuff and greyish white to dark. grey conglomerateé. - Theé pebbles
are mostly chert, green schist, and quartzite and they are-well.foundbd.' They.
are mostly 1~ 3cm, but there are cobbles of 20~ 30cm. The rock is- argllllzed
and pyrite occurs scattered in the cénglomerate. The formatlon is wlthout
bedding in most of the zone. Fossils were discaovered from PekmeZ'Stream3 but
they have not been identified yet and the accurate age 'is not known, From the
pebbles and the relation with the overlylng Tertiary system, this is inférred
to be a Jurassic formation. |

Stratigraphic position: The fact that this formation contains peﬁbles'of”fhe.
underlying Tasdibek Formation and also the distribution 1nd1cate that this is

the basal conglomerate overlying the Tasdibek Formatlon.
3-2-3 Gamyayla Volcanics

Type locality: It is distribated widely around the Qamyayla V111age Thé

village is located between Zones A and B.
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Thickness: +800m . : R } PR : s

Distribution: These rocks occur developed from Qamyayla V111age to Zone- A,
and are developed in E-W dlrectlon in the northeLn part of thlS Zone B. :

Lithology and occurrence: Greenlsh tuff (green” iayered) 1% predom1nant 'in
the northeastern edge of the- zone and andeszte lava is the maJer constltuent
near Tuzlukdag Pyroclastlcs become more abundant %outhward where $apcl
Yolcanics are dlstrlbuted Pale green to grey fine tuff is 1ntercalated near
Sapg1 Volcanlcs. " The boundary with. the Sapql Volcanics 1s‘characterlzed by
pale brown calcareous s11tstone and’ bedded carbonate sedlments._ The Camyayla
Voleanics are mostly progylltlzed to epidote- chlor1te rock except in strongly
'altered parts. The strong alterat1on :iﬁi eV1dent mlcrescoplcally dnd
. plagmclase, hornblende and aug1te phenocrysts were 1dent1fled by thelr shape.
Chloritization and epidotization are sErong in “both phenocrysts and matrlx.
g Sfratigraphic position: The stratigraphic“réiation with Sapci Volcan1csfis
not clear, but- Gamyayla ;Volcanics is unconformably overlain by Sa?ql

Volcanics.

3-2-4 . Sapg1 Volcanics .

Type locality: Vicinity of Sapql.Viilage

Thickness: +1,000m ' _ _

Distribution: This is the largest un1t ‘and covers most of the zone._

"Lithology and occurrence: The major part of these rocks are andes1te lava
accompanied by andesiticlpyroclastlcs, malnly tuff. The unaltered part of
these rocks are dark grey and generally they are arg1111zed and 5111c1f1ed ‘to
weak to medium intensity with strong alterdtion in some parts. The detalled
lithologicdl di%ision is  thus, difficult. VIt is <clear, however, that
pyroclastics are more aboundant 1n ‘the south than in north and that lava is
predominant in west compared to the easterp part. These ar1at10ns of
lithology indicate the changes in the time and location of the cenffes bf
volcanic activities. B : - o

At the Balikli Stream, pale'-grgeh _pumiée' tutf ‘with gréedfpatéhgs whi}h
partly contains biotite occur. with.intércalétidnﬁ'of'red shaled(cdnﬁainfng
20cm thick iron-bearing quartz) and grey flne gralned tuff The.boundary;wifh

the underlying Camyayla Volcanics is the carhonate sediments of the lower

anit. Brownish grey b10t1te andesité- lava. and pyroclast1cs _eccur ,near
Kumarlar Village. To the porth of the village} dark grey'.éndésité with
notable plagioclase phenocrysts are distr{bufed. This‘vnlcanib?unitihas?a

general vertical trend of changing'from-pﬁmice tuff thfohgh bictite andesite
to andesite with notable plagioclase phenoctyst in theiascendiﬁg'prdér.'~Some

of the andesite have notable biotite phenccrysts while the biotite in others
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?a“hét' be seen by the unaided eyes. Also in some localities, such as
sdutheasterﬁ part of this zone, they show flow structure.-

Argillization of these rocks can be grouped into non-altered to weakly
gltered parts and intermediate to strongly altered parts. There are parts to
the south of Ada Dag where the two types of alteration occur mixed..
Genéfally,” the argillized ‘parts are ~leucocratic, but hematitized or
';imbhitizéd parts are reddish brown to brfown. Native sulfur occur in north of
the Yukargapgt Village and some other localities.

Silicification zones often result in the formation of isolated mountains and
examples"are~hmong others, Kestane Dagi, Dededap, Ada Dap.  The original rocks
0f :the5e*"1ob31ities Care difficult to identify. Many of the Jjoints and
fissires in'théISOuthwestern part of the Zone trend E-W, although the strike
is générally not discernabie.

“The structure of .these volcanic rocks is mostly the massive form, but the
‘strike .of the fineé-grained tuff varies in many directions N-S, NE-S¥, E-W and
. the dip is 20#30°'neaf Akprnar Village in the central part of this zone.

It is shown microscopically, that phenocrystsmost abundant are plagiaclase
most aboundant with biotite, hornbiende and augite. The argillization was
kaloinization and chlerite and epidote do not occur.

Straigraphic position: This unit unconformably overlies 'the Kirazl:
“Conglomerate and Tagdibek Formation and is covered by Karakdy Formation and

Kocagak; 1 Basalt.

'3-2-5  Osmanlar Volcanics

Type locality: From Osmanlar Village westward

Thicknéss: £500m

‘Distribution: " These rocks are distributed from Osmanlar Village 1in the
northwest edge of Zone.B to the west and southern parts. '

Lithoiﬁgy and occurrence: Most of this unit consists of dark green to dark
grey andésitic agglomerate. Very small amount of fine-grained tuff is
‘ﬁbserved and -its strike is NW-SE, dip 20~ 30°5# in the north while in the
south the'strike is the same, but the dip is NE. This indicates the existance
of a NW-SE trending syrclinal axis in the centre of Osmanlar Volcanics., The
massive subangular pebbles of the agglomerate are dark green while the clastic
'pahts:aréQdark grey.  Although there are local weak alteration, these rocks
:rére generally ‘unaltered’ and microscopic study revealed ‘the plagiocclase,
.biotite-and=hornb1endg phenogrysts and the matrix to be unaltered.
Stratigraéhic " position: This wunit unconformably overlie the CGamyayla

Volcanics ‘and $apg1 Volcanics.

83~



3-2-6. Karakiy Formation

Type locality: Karakiy Stream

Thickness: +100m o R :

bistribution: The formafiép'is distributed in the vicinity of Karﬁkﬁy Stream
and Kasap Sfream ' - - iy _ :

Lithology and occurrence: Host of the format1on is grey to. greylsh whlte,
with locally yellowish brown and pale green parts The formqtlon is. generally
poorly consolidated and consists -of tuffacequs‘cdnglomerate,'ﬁandstoné~and
siltstone. It is generally unaltersd. These'heds;form‘alternations.dip*10°§«
20° and the dominant -tread is NW. The pebbles of. the conglomerate are, in
some cases, silicified and argillized‘Wﬁich are, found in. this ;zone. - Wood
fossils have been discevered‘in1the.éilt beds. (to the east, outside of-this
zone) . _ ' R '

Stratigraphic position: This formation. undonformably ~overlie the -§apg1
Volcanics which occur widely in the 1bger parts in the southeastern:panté of

this zone.

3-2-7 ZKocagakil Basalt
Type locality: Mt, Kocagakil
Thickness: +30m o _ o Citee TR
. Distribution: ‘The basalt occurs in limited parts at Dededag (elevation 624m)
in the central part and also to the southwest of Balcilar Village. _
Litholeogy and occurrence: The rock is blackﬁwdéfk green, fine-grained and
compact basalt, Joints are developed and the many pyroxene phenocrysts -are
unaltered. It forms blocks of 20~ 30cm in diametgr and.seéms to have flowed
to the depressioné with structure in harmony with the topography.
Stratigraphic position: It overlies the Sap¢i. VYolcanics .and Tagdibek

Formatien unconformably.

3-2-8 Alluviunm . . _ .
Alluvium consisting of sand and gravel is distributed along . the Kuyucuk

River in the northwestern part of the zone.

3-3 Intrusive Bodies : ) Do

(1) Akpinar Granite: Chemically, this granitoid has granédionite-composition.
It is hornblende diorite in. the northern paft of "Alanbag- Tepe,. It .is
relatively fine-grained and hdlpnryétalline._ Heak,chlqripization.is cbserved
microscopically. o . _ . s S l o

(2} Porphyry: In this area, porphyry occurs NW-SW trenchlng dlkes 1h:the

southern part where Sapg¢: Volcanics are d1str1buted
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(3) Basalt: Basalt occurs as dikes which are inferred to be the intrusive part

of Kocaqak;} Basalt in the area where Osmanlar Volcanics are distributed.

5-4 Gealogic Structure
| In'.the .centfal_ part of this zone, the bhasement composed of Tasdibek
Formatiqn”énd Akpinar Granite is uplifted and Tertiary volcanic rocks overlie
uanﬂfOfm?blyf. The volcanic rocks are often massive and it is not easily to
understand the geologic structure, but the Gamyayla Volcanics in the northern
part of the - zone gently dip southward. Although the Sapg1 Volcanics do not
fiave bedding and the structure is not clear, it is assumed that the structure
is gentle and wavy. |

‘Anticlinal structure. is not clearly observed eoxcept in the above uplifted
part and the syéclinal_Structures are observed in the Osmanlar Volcanics and
the Karakoy Formation. . |

The fractures in this zone occur in various directions, but the frequencies
are low. Lineamehtsxin NE-SW direction in.the soufheastern part of the zone,
{the central part of the remote-sensing zone) were Landsat data. Although it
was not confirmed by surface study, fault was inferred NNE-SS¥ and NW-SE

directions associated with those lineaments.

Table 3-1 List of Ore Analysis

Area Sanpld Ore Kame AE Cu Pb Zn Yo ¥0a Sb Type of Locat ion
" Yo, g/t % % % ] 5 ¥ Ure
Y20t | Pb-Zn ore 1851 0.#2{ 3.76§12.10 tr [0.014]0.004) vein -Baleilar
A HH208 | Cu ore 32500 | §5.40 | 4.36| 0.57 tr | 1.320]0.007} oxid. ditto
Hﬂiﬂﬁ Ph-Barite ord 50 0.08]14.00{ 6.49 tr [ 0.013[0.002} vein ditte
15289 | Pb-Zn-Cu ore 33 0.90{ 8.51) 1.72 tr [ 0.034 0.001 | vein S.Pededag
B | X102 | Pb-In ore 213 ] 1.54 740,80 | 14.60 0.015 | 0.047 | vein Yocayokus T.
| %B00S | Mo-¥ ore Lal<oot| . onfcoor]o.002f{0031] tr | diss. Yaylayurt D:
KBGO0 | Sb ore 1,31 .0,05¢ 0.82) 0.01 0.036|0.014 | veinlet | ditlo
NY046 | ¥ ore 0.8§<D.01]<0.01} <201 - 9.022 133 veinlet ditto
SR038 | Zn ore ~qabep.0rf<o.0t] 1.05] tr [0.000| tr [ vein Sigirirek B,
KBOOT | Sulphide ore| 0.5 <0.0i| <0.01 @.01) - - 10,000 vein ditto
KBB24 | Yo ore 0.8}¢0.01]<0.01;<0.0 0.08810.12810.003 1 vein Domuzdamy 1.
KB | Mo ore 8.8 0.04{ 0.68| 0.03)0.178 [0.080) — | vein ditto
& [ KBO4T | Pb-¥ ore -30.0. <p.01] 0,32 0.08]0.001|0.083 tr float ditto
KB0b0 | ¥ ore _ 1,51 5.021 6.03) o.02§ tr {0.023 0.010 diss. ditto
HBOIZ. ¥ ore 0.5 <0.01 | <0.01] <0.00 - 6,059} 0.004 | fioat ditto
KS006 { Pb ore 30.9 <0.0f 1.45¢ 0.01 tr (0.022)0.011] fioal SE.Karagedik T.

The NNE-SSW faults transect through the central part of the zcne, and they
éut £hfqughithe Sa§q1 Volcanics, but are covered by Kocagakil Basalt.
The NH{SE faults #re inferred to run through the Kirazli Conglomerates to
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the east of Mt Kestane and to ‘the west of Dededay (elevation 883m).
‘The existerce of a“t1°11"31 axes was not confirmed, but synclines were

inférred_f:om the tre“dS-Of'the Osmanliar Volecanics and Xarakdy Formation.

3-3 Minobaiization and Alteration

_ Thorefage ;wootgpes of_mineralization and alteration in this zone, namely
‘those of gl.le:(;‘a'my.ayla_' Volcanics and $apg Volcanics., In the no.rt:heastern
margin of ithe zone where Gamyayla Volcanics are developed, there were no
'o{able'mineraliiation other than the old adit (Kocalar) which probably mined
tead and 21nc '

The Sap91 Volcanlcs on the other hand, have been silicified and argillized
almost throughout the zone. The strongly altered parts are shown in Figure
3-8. The 3111c1fled zones. often result in -protuding topography and they can
be identified by Landsat 1mages

The -5111c1§19d _z_ones= which occur in slopes with thick vegetation and
relativeiy flat parts were'newly found during'the present survey. They are
shown'in-Figure 3-8, thé strongly silicified parts are shown separately. The
strongly silicified zones are distributed surrounded by silicified and
arg1111zed zones. The strongly silicified rocks are massive and stratified,
but there are also bfecciated parts which do not show the structure of the
: ofigin%l rocks. They are all aggregates of fine-grained quartz with-SiD2 over
?OZ.P They are'hard, oompact andrporous. The tone of colour is mostly white,
but,it becomes dark grey when containing pyrite, red with hematite and yellow
to brown with limonite. Clay minerals (mainly kaoline) are sometimes contained
in small amount in the not-compact parts. Native sulfur, chrysocella and other
minerais_oocur,in'some druses..

. Afgiiliied zoﬁeé occur surrounding the silicified =zone. The clay =zones
consist of white parts and yellow-brown parts. The former consists mainly of
quartz and clay miﬂerals(kaoline, pyrophyllite, alunite etc. ), while the
latter. parts ‘contain limonite and hematite aside from the clay minerals.

These afeﬁprobably products of oxiQation of pyrite and other sulfides.

CHAPTER 4 GEOLOGICAL SURVEY OF ZONE C

4-1 Ceneral Geology

 The béseﬁen{' rocks of this zone are Emese Formation composed of green
schist, pelitic’ schlst and crystalline limestone and Ovacik Granite(Triassic).
The Emege Formation occurs widely in the southern part of the zone, and it is
overlain nconformably by Sarisuvat Formation in the northern part. The

Sar1quvat Format1on comprises sandy llmestone, and the age is lLate Jurassic.
are lacking here, and Karanhik Formation has deposited

Cretaceous sediments
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in'Tertiary. ' The lower- part af thlS fcrmatlon is K1211c1k Memher whlch is
Eelieved to ' be the basal conglomerate and _the upper . part conslsts__pf
K1r121189Q1t Member- composed of silt and sandstene altenatlon :Theée a?e
considered to be flysch type sed1ments. ' :. : 4
Eocene and Miocene volcan1cs are lacklng,_and Akkayrak Volcanxcs con51st1ng
of post Late Tertiary dac1te, and. Bakacak11 Volcanics CDnblStlng of and951tes
overlie Karanlik Formation’ unconformably The geologic map, ‘cross sectlons,
stratlgraph1c columns and Dikmen mineralized zone are shown in Figures 3-9 to

3-11.
Hh-2  Stratigraphy

4-2-1 Emese Format1on

Type locality: v1c1n1ty of Emese V111age

Thickness: +2,000m S _ _

Distribution: This forhafi@ﬂ is distributed mainly in: the southern half of
this zone. _ ' ' .. | | - :

Lithology and.dccurrénce: This formation is composed mdiﬁly of'greén_schist
which was derived from basic volcanic rock, metégabbro,Vbiapk‘peli;ié séhist,
metasediments derived from sandstone, congromerate and cryétalliné_limestone
{marble), Green schist is more ébundant downward and pelitic sdhist increases
upward. ' ' o _‘-- 7: . )

Apart of the crystalllne limestone. is- cons1dered to be olistoliths supp11ed
from underlylng units (fossils were not found in this zene,  but Permlan
fossils occur in other areas). ]

This formation.has been metamorphosed .but weakly, and a series'bf:foid
structure are revealed and the cryétalline limestone of the'soutﬁernrpart can
be correlated by con51der1ng the sch15t051ty of the pelltlc schlsts as beddlng
and interpreting the geolcgy '

All of the above are of the same horizon 1nclud1ng the massive ollstolxths

Stratigraphic position: In the squthern part of the_zone,_thls-formatlon is
correlated by alluvium which is distributed along the Biga River. In the
north, it is overlain by the Karanlik Formation to the west of the Bﬁkmeh
Fault and unconformably by the Karanlik Formatien and Akkayrék Volcanics to

the east.

4-2-2 Sarisuvat Formation .
Type locality: From the upstréam part of.Qﬁbuklu Stream td.tﬁe'Sarlsuvat'
Village | - -
Thickness: +200m
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Distribution: The 'formatigﬂ pecurs  in rhe part of the Zone 'frém' the
upperstream of the Cubuklu Stream to Sarlsuvat V111age. S

Lithology and occurrence:  The exposure is poor, but: the mab51ve "and
brecciated parts of  the pale gréy to grayish 'white sandy llmestone Care
observed. Although the contact po1nt5 with Ovacik Granite cannot be. seen, it
is believed that the limestone dep051ted ‘after the intrusion of the: granlte
Fragments of fossils were ‘found, ‘but the preservat1on of these foss1ls was
poof. Bedding is observed in somewhat-s1llceous upper pa;ts of this formatlonj
but the general trend could not be confirmed.

Strat1gaphlc position: This formatlon unconformably overlies the Ovacik
Granite and the Emege Formation, and is overlain uncqnformably by Karadl1k

Formation.

£-2-3 Karanlik Formation

(1) Kizilcik Member

Type locality:'Midsffeam section of Kizileik Stream

Thickness: +200n ' : _

Distribution: This member occurs at-ﬁidstréam section of Kizilecxrk Stféam and
upstream part of Karanlik Stream, and other pa:ts of the zane.

Litholegy and occurrence: The formatlon is pale gray and conslsts of poorly
consolidated porous conglomerate with pebbles of 5~<66m._The.pebb1es_are-not
well rounded and show subrounded to platy form. Tﬁe bedding_éﬁd_sdrtihg’of the
conglomerate are poor., The rocks are okidized hy weathering and discoloured.
The pebbles are green échiét,'metévblcanics, marble -and metésedimehts. The
matrix are predominantly quartz and micas., ' '

Stratigraphicw position: The formation .overlies ‘the Emese Formation and
Sarisuvat Formation unconformably and overlain conformably -by the upper

Kirazljgegit Member.

(2) Kirazligegit Member -

Type locality: Kirazligegit Stream and downstream section- cf Karanlik Stream

Thickness: +300m )

Distribution: The rocks of the formation occur in the upstream section of
Derektyy in the northwestern end of the'zone,réﬁd'viciniiy of Ovaclk‘Village.

Lithology and occurrence: The lower _pdrtion of this member _consists of
grayish white sandstone. It is poorly consolidated, and is believed té have
depoéited under the same environment as The lower K121lc1k Hember.; Those
modes of occurence are observed near the lower K17llc1k Member at the south of
Derekdy Village and the vicinity of Ovaci1k Village. - The upper_part conslsts

of rhythmical alternation of pale gray to pale gréen silts;one and_pale brown
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_fine-to medium-grained sandstone. The exposure is good, the bedding is well
‘developed and there are portions with exposure continuous for several hundred
matérs. The_uhit beds of sandstone and siltstone aré 10~ 20cm thick, and the}
are Fel;'_sorted with homogeneous grain size. The strike is E~-W with southward
-dip'in the:upstream‘séction of Derek8y in the northern part of the zone, while
intthe'south, it dips north to 10~ 20°N¥ with the same strike. The general
geolog1c structure is gentle synclinal structure.

s;ratlgraph1c position: This formation unconformably overlies the Ovacik
Granite, Emese Formation, Sarisuvat Formaéion, and the Dikmen Granite, but is
conformable with the Kizileik Hember. It is overlain unconformably by the

Akkayrak VYolcanics near the Ovacik Village.

‘h 2 h Akkayrak Vocanics
Type locality: From the Akkayrak Village to the Kigla Stream in the south.

.Thlckness: +250m
"Diétribution: The rocks occur along both banks of the Biga River which flows
northward in the central part of the zone. To the east of the river, the rocks
are distributed from Akkayrak Village to the Kisla Stream and Fakara Strean
in the south, and to the west of the river, it is distributed at Ovacirk
Village and Koy Stream.

_Lithology ,énd.occurreﬁce: The major components of this unit are grayish
white to pale yellow dacite lava .with flow structure and -dacitic pyroclastic
rocks, The lower beds of this wnit are exposed in the southern part ‘and most
ofrthem are grayish white to pale yellow Euff. It is generally argillized by
weathering. and diagénesis. X-ray diffraction showed the constitutent to be
montmorillonite, kacline and other clay minerals. Bedding is not observed and
the structure of the unit is difficult to clarify, but the general layout
indidates_asynclinal structure with depression along the Biga River.
Stratigraphic position: The rocks overlie the Emese Formation and Karanlik

.Formation, and are unconformably covered by the Bakacakl: Volcanics and

Alluvium deposits,

4-2-3, Bakacakl1 Volcanics

Type ‘locality: Vicinity of Bakacakli Village.

_Thlpkness. +300m

_Distfihﬁtion; The rocks are distributed from the Bakacakly Village in the
northeéstérnfend of the zone to the Dedeler Tepe(elevation 388m) in the south.
Lithology and occurrence: Dark green and lava occur near the Dedeler Tepe,
while in other parts of the zone, the rocks are agglomerate. Thus there is no

_bedding and the structure of these rocks is not known.
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Stratigraphic position: These rocks overlie the Akkayrak Volecanics, and are
overlain by alluvium. The. . relationship ‘to. both uppér and 1lower units is

unconformable.

L-2-6 CAlluvium
This unit occur only aleng the Biga River, and they form sand-and -gravel

consisting of silt, sand and gravel,

4-3 -Intrusive Bodies 7

(1) Ovacik Granite: This is distributed from the  upstream portion of Sarp
Stream to Asar Tepe (elevatidn £12m). Tt is holecrystalline and'equigfanﬁlér.
It contains relatioraly large amount of bictite. 'Minéfalizétion' and
alteration were not observed. in this unit, and geochemical anomalies do not
océur in the stream- sediments  in the vicinity.  The. age is inférféd_tb be
Triassic (SIYAKO .1987), because similar rock is covered by Jurassic sediments.
It is observed microscopically that biotite has altered to chlorite ‘and potash

feldspar to epidote.

(2) Serpentinite: This has..intrudéd into Emese Formation mainly ‘along the
Dikmen Fault. It is approximately 500m wide énd over 3km long. " Serpentinite
also occurs in samll scale in the northeastern part of the Dikmen Village.
Similar rock is distributed outside of the survey area, .and is considered to

be be latest Triassic (SIYAKG 1987).

{3) Dikmen Granite: Thfs granite occlirs at two localities in the ﬁpstream
section of the Slglrirek Stream, -east of Dikmen Village and albng-the.SEytan
Stream. '
At the Seytan Stream, it is relatively fine-grained, equigranular,: and
_mineralization -and alteration are not QBServed. At the Sigirirek _Stréam
upstream portion, if is 500m wide and Skm'long'in the dire#tiqn-as.the Dikmen
Fault. Quartz veinlets are developed eontainihg- molybdenite and pyrite
(chalcopyrite) in the Sigirirek Stéeam body, 'Regarding the age of intrusion,
similar rock intruded -into the latest Cretaceous meladge; and is overlain by
Meogene sediments. Thus the intrusion is inferced to have takén‘pléee:betweén
the end of Cretaceoﬁs to. Miocena (SIYAKOD 1987) . Although - "the foék'appears
uwnaltered under unaided eyeé,'alteration of potash feldspars to chlorite and

epidote is observed microscopically.

(4) Parphyry: Quartz, harnblende, plagioclase and cther'ﬁphenoérysts. are

conspicuous in this body., Plagioclase is mosfly altered to sericite, The

;
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direction oftintrusion is NE~SW to the west of Dikmen Fault and NW-SE to the
east of the fault. The age.of intrusion is not clear, but is inferred to be

1gtest Cretaceous :at the time of Dikmen Granite intrusion.

4k _Ceﬁlogic Structure

. The‘Emese Fofmgtion which is widely distributed in the eastern part of this
zone, dips westward to the Dikmen Fault and eastward to the above fault. The
fault trends NE-SW in the eastern part of the Dikmen Village. Emese Formation
becomes folded zone with N-S fold axis in the eastern part..Karanllk Formation
also is gently foldgd to the west of Dikmen Fault. The existence of the Dikmen
FaulL ‘is inferred'falso from Landsat image analysis and geological survey
revealed the intrusion of Dikmen Granite and serpentinites parallel! to this
faulty it is 1nferred that fractures not observed are developed in NE-5¥
direction. -

. It was not possible to interpret the geological structure direct from
Akkayrak Volcanics and Bakacaklj Volcanics, it is inferred that this zone is
loéated.at the southwestern end of the depression formed by the Late Tertiary

volcanism.

4-5 MHineralization and Alteration
Dikmén Granitef.occurs at two localities at the upper stream section of
S;glrirék ‘Stream and to the east of Dikmen Village and along the $eytan
Stream. . Mineralization alteration are not observed at §Jeytan Stream, but
mineralizatiqn accompaning molyhdénite and coppar oxide accidentals are seen
at.Slglrirek Stream(Dikmen mineralization). In this zone, there are also the
skarn associated with Dikmen Granite, although of locai scale, There are high
gold content, areas. '
(1) DBikmen - Mlnera11zed Zone: The Dikmen Granite occur in the upperstream
sectlon of the Slg1r1rek Stream in fhe same direction as the Dikmen Fault, and
the dimension are 500m wide and 3km long. The colour is grayish white to pale
green _by alteratidn(sericite—epidptization), fractures are developed and
quarti-veinlets and erite occur along these fissures. Pyrite occurs as weak
diésemination throughout the rock body and also as disseminatien in the
sericitized'ﬁmese Formation, adjacent to this granite. The quartz veinlets
conféin molybdenuﬁ.és the main ore mineral, and pyrite is relatively rare.
Also chrysoeolla occurs fairly abundantly as boulders on the left bank ot the
'Sigiflrek Stream. The exPosure in this part 1is poor in spite of the strong
seficjtization. The rock analysis show a relatively high content of mercury

and barium.:
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(2) Skarn: The skarn of this Zone is green skarn cnnsisting mastly'uf.épidbte
with minor amount of chlorite, calcite; magnetite aﬁdihématite:f'Théfexistencé
of parallel skarn zones were confirmed by'geologicai'éurvey;~Alihoﬁ§h-pf iocal
scale, high grade gold content is found by analysis of a sample (NY032) of
skarn near the Dikmen Granite. The content of minor elements such aé-mérdhry,

antimony and barium are also high in the skarn Sample-from this 1adaiityﬁ'
CHAPTER 5 TOTAL ROCK ANALYSIS

A total of 15 samples, six granite and nine QolcaniC'rocks were analysed.
The granite samples were, one Triassic Akpinar Granite_sample.from;Zone B;?tho
Triassic Ovacik Granite and  three uﬁper‘ Cretacedus~ Eocene . Dikmen_ﬂGranite
samples from Zone €. The volcanic rock-were eight Eocene-to-PiioCeﬁe andeéite
sanples from Zone A and B, and one Pleistocene dacite”samplei .The:eleménts
analysed were 13 including_ BaQ. The andiytical. method  used was “poﬁaSsium
permanganate -titration for Fe0, and ICP-AES for other elements. - The. results
of analysis, calculated norm, differentiation index and~§61idification indek
are shown in Table 3-2. The analysed‘sample vere studied microscopi¢aily.

(a) Granitic rocks '

The chemical composition of Triassic Akpinar Granite,and10vac1k:Granité and
the upper Cretaceous~ Eocene Dikmen Granite  was stﬁdiéd-by the diagrams in
Figures 3-11~3-17. . The results are as follows., '~ . ' L
(O The granites of this survey area are :the grandiorite of Bateman et
al {1963), namely those with iqw normative orthoclase in the quartz-plagioclase-
orthoclase diagram. The results of the Giimiighane Project. (f98§m1987) “Show
that the older Qranite(Devonian Gimiishane Granite) were quartz monzonite'while
the younger (upper Cretaceous~ Eocene) are granodiorite. - There was~  a
significant difference between these ‘granitoeids; . but in the présent area,

difference of composition by age was not observed. -

Age Tiiassie " Upper Cretacecus—Eocens °
Plutonie Akpinar-CGranite | - Dikmen Grarite
rock Ovacik Gramite - _ . ] -

D.1. 86~93 . 90~13

$i0, 83~ 86 U TET

¥g0 .8~19 | 0.6~16

Ca0 . 4,5~4.9 - o 3.4~4.5

@ Both granites do not have clear range of compositional variation in D.1.-
oxide. 7 R
@ Similar tendency exists for CaO-alkali ratio and the graniteés are in high

€a0 zone (Fig.3-15).
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Table 3-3 Chemical. Analyses and CIPW Norms for Granitie Rocks and Volcanics

..1 .

Samplo |-, 1 ] 2 - 8 i, 9 6 1 8 9 10 11 12 | .13 14 15
.Fp, .? AKD2G_--AK036 HBO36 | 1BZil | 1IS099 | HS217| XBO23 | KBodl | Kso0s KS015 | XS062 | KS128| KS190 | TS078] 75093
810 1 66.08 | 64.50 | §7.91| 51.85) B5.511 73.19 | 6470 67.42| 66.19| 64.90| 66.01] 57.58| 63.66| 61.21| 58.40
Tiy |70.43) 0.58| 0.28| 0.87| o0.65| o0.20 0.35| 0.25| o0.26] 0.30| 0.30] o073 0.53] 0.861| 0.70
Al:0y f 15.55 17,461 16,06 [ 19.60] 16.95( t3.871 17.941 16.91 P72 17.70 | 15,039 17.23[ 15.57) 16.60| 18.10
PoeOs |- L2T| 2360 LAL| &47( 242 132 1.0} o0.84| o095 16| 1.58] 2.82| 2.24| 5.91] 5.5
FeO . { 1.85| 0.541 074} o0.42f 2.99| o0.10) 1550 1.09| 0.98] 120 1.32f 250 2.03| o.64] 6.8
MO | -0.11] 0.08) 0.04| 0.05! O.05[ 0.04f 0.0 0.06| 0.05| o0.07| 0.08) o0.43] 02| 0.17] 0.05
g0 | 1287 0.93p 067} 1.04) 1.8} 0.32| 1.5} 0.83) 0.84| 1.32| 1.27) 3.19( 1.92] 1.83] 0.78
Ca0 | 2:83] 3.34| 3.80| 6.50| 5.85| 0.94| 4.53| 3.41| 4.68| 4.86( 1.92] 6.64| 4.57| 5.42] 3.49
Na:0 |0 3.071 382 3.96| 445 4.82| d09f 4.85| 432 490 40| zo7| sz7| 3.20| 3.49] 2.78
K0 |- 4.22| 527 2.67| 0,390 0.26] 400 1.38| 2.54| l2t| 149 s5.85] 2.92| 2.42| 2.95| 2.74
Pols | 0.18] 0.23) wr} 2| 08| 0.05f 0.14f 0.13| oaz| o0.z| 0.03| 027 0.18| 0.2 - 0.18
BaD 0.08| 0.2 0.04f .02 002 009F 0.0 0.06 0.04( 0.04| 0.16| 0.08] 0.07{ 0.09| 0.08
RIS 2.0? )ASO 1.64 5,08 2.34 0.76 1.593 1,78 1.52 1.43 2,84 1.33 3.94 0,54 3,66
H:0- '_0.71 .23 017 2,79 .40 0.62}1 90.28 0.37 0.13 0.10 0.85 0.44| 9.929 0;91 ©2.30

Total | 99.61°] 106.95- 99,30_ 90,241 :96.20 | 99.891100.12 ) 100.02{ $%.35( 99.45| §9.46] 99.13|100.69] 99.68| 99.54
0 23.94 T14.27 26;2? 0.3 11,334 31.79f 18.90 23.95{ 21.75| 19.07} 25.55| 10.20| 23.267] 7.52| 23.8i

G- 1.33 0.00 0.38 0.89} . £.00 1.38 0.57 1.1 6.13 0.00 2,02 0.00 0,00 0.60 4.60
or 24,94 305 15.78 2.30 1.54 | 23.64 §.16| 15.0 1.15 8.8t 34.57| 17.26] 14.30) 15.25| 16,19
ab 25.96| 32,80 23.4% _37.63 40,76 | 34.59 [ 41.02| 36.531 41.441 40.59| ¥7.50| 27.65( 27.06] 29.51| 23.51
an 12.87] 1491 _17,14 - 29.67 23.86 4,19 21.56 | 16.07% 22.431 22.36 8.94| 23.72| 20,98 | 21.51| 16.27
ne 0.0 . 0.001 D0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0,00 0.00 0.00 0,60 0.00
di-wo}  0.00] 0.07[ -0.00 0.00 1.87 0.99 0.08 0.00 0.00 0. 40 0.00 3.12 0.11 1.67 §.00
di-en| 0.00.| '0.08] D00 -6.0a] t.00f ooo| o.ee| o.00| o0.00| 0.29| o000 2.40F 0.08] i.45) 0.00
di-fs] 0.00 0.007 -0.00 6.00(  0.58 ¢.00 6.00 0.00 0.00 0.08 0,00 0.33 0.02] 0.00 6.0¢
hy-en 3,18 2.2% 1.67 2,589 3.63 08¢ 3.93 2.07 2.09 3.00 3.16 5.54 410 3. 11 1.81
hy-fs | 1.49| o.00] o.00| e.00] z.oz| o0 L.as5{ ronf 084 o0} 0.62| o081 vee| ov.00| 0.0
ol-fo 0.00] - 0.99 0,00 6,00 __0.00 t.0¢ 6.00 6.00 0.00 0.09 0.00 0.0 0.00 600 0.00

- fa 0.00 ;D.ﬂﬂ 0.60 6.00 ¢.00 ). 0.6 6.00 0.00 0.00 6.00 0.00 0.00 0.60 0.00 0.00
nt 1.84 0.32 170 0,00 3.51 0.00 1.72 1.22 £.08 1.68 2.29 4,49 3.25 3.85 0,74
ha 0.00 2141 0.23 G.4T 6.00 1,32 t.00 0.00 0.00 0,90 0,00 0.00 0.00 4.62 5. 00

il 0.82] 1190 053] 0.99| 1231 0.36] G.68| 0.47| 048] @57T| 0.74| 139} 1.01) L16] 1.33
o 0.06] 0.00] G0} . 000 0.00 0,60 ¢.00 §.00 0.00 0.0 0.0¢ 0.00 0.00 0.06 0,60
tn ~0.00 S o000 0.60 ¢, 85 g.00 0.11 0.00 0.00 0.00 0.00 0.00 0,00 0.00 b.0¢ 0.00
ap 0.43 0.5 0.26 0.50 (.43 0,12 0.33 6.31 0.28 0.28 0.21 0.54 0.43 0.50 0.38
S. 1 11.961 7.33 7.20 g.581 15.3% 3.307 15.1% 8.70 9.76| 13.40| 10.65| 22.12] 16.57{ 13.66 6.22
D1, 4 74.84 77.724 y5.54| 49.30| 53,53} 90.02] 68.08) 75.4%[ 70.34| 68.47) 77.63] 55.11 64.62] 63.28| 63.31
Area| Y¥o|Sample Rock Hame Coordinates Rock Unit Location
Ko. ;
A HB211 Aidesile 8840 4830 Balcilar Volcanics Can Tepe
) 8 | #6617 | Dacite 8505 5190 | Dededa2 Voleanies | Dededag
2 | AK038 | Andesite 7205 3735 Osmanlar Yolcanics Southwest ol Osmanlar Mah
' 15. ] TS5093 | Andesile 1610 2155 Sapc1 Voleanics Yortheast of Gokeesme Koyt
14 | 15078 | Andesite 7680 2040 | Sapgr Volcanies keaal Tepe
B 5. | Hisees | Andesite 7310 2470 Sapg1 Volcanics North of Asagisapet
I AKO2B Andesite 7370 3895 Camyayla Yoleanics Northwest of Osmanlar Mah
12 | ¥s128 Andesile 8090 3155 Gamyayla Yoleanics Kocagakil Tepe
1. | ¥8062 Andésite 8555 3610 Gamyayla Voleanics Northwest of Alan Tepe
13 | %5190 | Granite 7995 3030 | Akpznar Granite Cemivel alani ]
7 | kB023 | Granite 4275 1440 Dikmen Granite Boruzdam. Dere
] 8 EBDAL | ditto. 4295 1475 | ditto ditto
¢ |2 | HBO3E | ditlto 5320 1475 | dilto ditto
[ Ksnusl ditto. £445 1480 (vacik Granite South Karagedik Tepe
10 | K015 | ditto 4690 1520 | ditto Southeast of Clgul Tepe
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- Genetic :classification of granitoids has been proposed by Chappell and
Hhite(f??ﬁ), Ishihara. (1977) and others. In Chappell and White's classifi-
Capign, Al304/(Nay0 + K,0 + CaD) molar ratio, normative diopside and normative
. pbrundum=values are -used for the basis of grouping. From these basis both the
older and younger granites of the survey area belong te type I. Ishihara
uses thp mede of opaque minerals under microscope and the Fe,0,/FeD ratio for
his-élasﬁification. Alﬁhpugh microscopic study of pblished sections -has not
been ‘done in the present wofk, the mode of'opaque minerals and the Fe,0,-FeO
diagram (Fig 3-16) 'indicates the granites of the survey area to be of the

magnetite series.

(b} Volcanic rocks

:,Qamyala_V01canics, Sapg1 Volcanics and Balcilar Volcanics are all andesite,
andf.Dededag Yo;canics dacite. In the SiO,«(Na,0+K,0) diagram (Fig.3—13);
'hdﬁever;_the‘andesites are in the dacite range, and so-called dacite belong to
‘the rhyolite zone. The reason for these rocks being in the dacite and rhyolite
ranges chemically is believed to be the increase of $i0, content by 5~ 6%
through‘alterétion. The andesite of the Camyala Volcanics has somewhat high
(NaéO+K20) content, and this agrees with the alteration observed microscopi-
cally. Also the MFa diagram (Fig.3-14) and the Si0,-FeO/Mg0 diagram(Fig.3-17)

show that the volcanic rocks of this area belpng to the calc-alkali series.
CHAPTER 6 GEOCHEMICAL PROSPECTING
6-1 Geochemical Prospecting of Stream Sediments

6-1-1 Geochemical Prospecting Carried out by MTA

.The. Geochemical 'prospecting carried out by MTA in the Ganakkale in the
norihwéstérn Part of Biga Peninsula was done by sktream sediments. This work
covefed_thé 3,400km? area which was studied by Landsat image analysis during
the_bfeseht work. Contents of six_elements; copper, lead, zinc, meolybdenum,
'ﬁrSénic.an& éﬁfimony were-gnalyzed and a geochemical anomaly map of 1:100,000
scale. was ﬁrepafed. The énomalies within this 3,400km® area were extracted
and listed in Table 1-1.
- The objéctiye of thé work at Canakkale was prospecting for metal deposits
~and the commﬁditiéé ﬁere.copper, lead, and zinc. Thus the anomalies were
.mdstly distributed 'in or near the granodiorite Zzones and most of them were

showings of co?per—lead4zinc vein type mineralization.

'6-1-2 Re-analysis of the Previous Samples
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Spall lead-zinc veins occur and previously worked Madendap: gold mine and
Kartaldagl mine exist in Qanakkale, and the area has been attractzng ‘attention
for the gold pntentlal. In the present wark elght elements, gold, silver,
{fluorine, mercury, thallium, seleniuﬁ, éésenlc--andr~ant1mony were - newWly
determined for the remaining samples of the previous MTA:projéth

The remaining samples -were less 'than 10g.  Since " the: anéleiq of -gold
required 10g of sample;:two to three or1g1nal samples from the same stréams
were- combined to prepare new -samples of maore: “than  20g each’ for analysis.
Samples were mostly selected from:Zones A,Band C. and total of 304 ‘samples

including those from the vicinity of the above zonés_were analyzed.

6-1-3 Analytical Methods . .

All the samples wuere analyzed by Chemex Lahs Ltd:, of Canada. Gold was
analyzed. by wet method and atomlc ahsorptlon, fluorlne by ion p01111ze ‘and
other elements by atomic absorpt1on spectrometry., The -limits of detection of

the elements are as follows.:

Table 3-5 Ditection Limit.énd'Andlyzed-Element of Stream Sediment-

Elenent | Deteetion Limil Element | Detection Limik
Ay : Gppb IR T U, Zppm.
Fo 20ppn | flg - 10pph
T U.lppﬁ Se . -~ . 2ppa
As Ippa 5b " 0.2epm-

The result of the analysis is shown in Appendx Table 1.

6-1-4 Statistical Analysis of the Chemical Results
{1) Outline of Hethed _

Basic statistical values and Caléulated_ matrix of the chemlcal vaiues of
the stream sediments were caiucﬁléted :énd _pr1nc1pa1 component analyb1s -a
method of multivariate anélféis—'waé carried out. |
[Basic Statistical Values] ' ' - _

Average, dispersion, stahdard'dev%ation,.makimum and minimﬁﬁfvalﬁes were
calculated for each element and llsted in Table 3-6. B '

Table 3-6 List.of Ba51c Stat1st1cal Values on Stream Sedlments

Eiement " Mean Dlspcr31on 'Q.D.'- Hin Hax.
Au (ppb) | 73.975 6,176 0.420 0. ooo 406:300_---
Ae {ppm) g.1v1 | 0.026 0162 c0.100 1200
As (ppa) | 18.3171 | D.1686 0407 3.900 2100 B0
g (ppbd | 100.738 | 0.062 |~ 9.248| 30:000 | 4700880
Sb (ppa) 0.432 | .0.355 -.{.0.596] 0.000| 26.000
se (ppn) 0,241 0.1186 D341 0.000 5.000
F (ppm) | 354.745 6. 16t 0.402 0.000 | 1150, 000
1Y Copm) 9,314 0.185 0,430 6.000] . - 2.100

$.Db.:8tandard Devialion _
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Table 3-7 List of Coefficient and Covariance Matrix on Stream Sediments

Au” Ag s T g § Sh- Se P Tl
- Au 0.176 § 0.20003 | 0.21644 | 0,16656 | 0.15775 | 0.02232 |-0.03149 | 0. 05528
te 0014 0,026} 0.27085 | 0.10751 | 0.22549 |-0.62520 |-0.15653 | 0.08481
ke 0.037 | 0.0181 0,186} 0, 14344 | 0.69040 | 6.17248 | 0.04533 | 0,35578
e 0.007] 0,000 0.615| 0.062]0,10441 |-0.12591 [-0.08791 [-0.11749
'Sh 0.039 ) 0.022| 0.670| 0.017] 0.355]0.42080 0.39225 | 0.61919
Se 0.003] -0.000] 0.024| 0.00L| 0.085] 0.116}0.52014 0.49799
Pl -0.0050 -0.0t0) o g7 | -0.004] 0.0841 ©.072{ 0.161F0.50813
Tl 0.011) 0.007| o0.062] -0.013] 0.159 0073 o.088f 0.185

{Pr1n01pal Component Ana1y51s]

‘The 31m of the pr1n01pal component analysis is to represent the large number
of varlables by a smaller number of factors with a wminimum loss of
~information. This_uill provide a greater efficiency in terms of information
compression over the original data, and will gain inferpretability- of the
‘rélati0n5 am0ng the original variables. In applying this method for mineral
prospecting, thé. relations among the variables(eienents) and the variables
caused by identical'phenomena are compressed into small numbor of faotors, the
eigenvectors, unique. to the factors, and the scores of the samples are
caleculated. Then the nature or characteristies of the mineralization or
'significant regiona1 information are obtained by studfing and interpreting'the
result of the calculation. The calculation is done either by correlation
matrix, or covariance matrix. In this work, correlation matrix was used.

(2)' Basic Stat15t1ca1 Yalues

Basic statistical values and 'correlation coefficients for the eight
components with a population of all 304 samples were calculated. Of the eight
elements, gold content was at times below the limit of detection and Sppb'was
used for sémﬁleé below 10ppb and 2.5ppb was used for below 5ppb. Ia general,
the -arsenic, mercary and seienium values were high, but the fluorine and
thallium values_ were low for. the stream sediment samples. The basic
statiéticél’#alues are laid out in Table 3-6 and the correlation among the
elements listed in’ Table 3-7. '

(3) Principal Component Analysis

The values. “for gold, many of which were below the detection limit, were
processed u1th the same method as for the basic statistical values. Principal
component analy51s Wlth all 304 samples as the populat1on was carried out.
Computat1on shows that the eigenvalue exceeds 0.841 and the population exceeds
to. 5A when the components up to accumulated proportlon of 78% are taken. Thus,
those up to the fourth principal component express the major variations of

‘this area.
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Table 3-8 List of Eigenvector'and Eigenvalue aof Stream Sediments

any | o { | | | e am | e |

Au 0.12364 ['0.40089 { 0.23778| 0.84141 |-0.23328 1-0.06559 |-0.00126 | 0,02761 |

Ag 0.12757 | 0.4785% [-0.44295 | 0.07817 | 6.72734 |-0.04277 |-0. 13839 -0, 04922'

As 0.38755 | 0.38596 |-0. 14752 |-0.26249 |-0. 45173 | 0.18346 [-b. 23748 |-0.54719-

Il 0.01547 | 0.39637 | 0.77500 |°0.32495 | 0.28468 | 0.05114 | 0. 22205 |-0. 05898

sb | 052627 | 0.15705 |-0.02560 |-0.21901 |-0.16127 [-0.04669 |-0. 12367 | D. 77863

Se 9.40617 |['0.81158 | 0.05356 | 6.19728 { 0.21903 | 0.78868 | 016755 |-0.03675

P 0.27101 [-0.30917 | 0.32778 | 0.08769 | 0.23792 [-0.34703 |-0.60801 |-0. 20201

TL | 0.48828 |-0. 15208 {-0. 11789 | 0.01425 | 0.02044 [-0. 46149 | 0.68217 |-0. 21243
Bigenvalue | 2.78590 | 1.66552 | 0.95171 | 0.84090 | 0.70506 | 0.48233 | 0.36842 | 0. 20018
bropriion | 0.34674 | 0.20619 | 0.11896 | 0.10511 ] 0.08813 | 006079 | 0.04805 | 0.02502 |
Accun. Prop.) 0.34824 | 0.55643 ] 0.67539 | 0.78050 | 0.86864 | 0. 92893 | 1. 97498 | 1.00000

First principal componenpf Components ﬁith_large absclute eigenvector are;
arsenic, antimony, selenium,.flqoriné.ané:thallium.

Sécond principal compénent: Cold, silvér,- aréeﬁic, mercury. show positive
whiie selenium and fluorine negative values, | . _ L

Third principal component: Gold, mercury, fluorine shbg positive while
arsenic negative values _ , D .

Fourth principal component' Gold and selenium:shqw_positive while silver,
nercury, antimony negat1ve values. _ . _

The above are the compunents Wlth 1318@ absolute e1genvector. The first
principal component is affected by Wweathering and it represents the var1at1ons
which dlsperses for relatlvely far distances. The second and thlrd prlnc1pal
component express the varlatlon of ‘the mlnerallzatlon of the samp‘ed stream
area, and the compounents are those elements w1th high analytlcal values in the
known mineral show1ngs The third and the iourth components expreas the
variation of specific components judging from the proportlon of 10% and :he
large eigenvector for mercury in the third compcnent and for gold in;.fhé
fourth component. From the above cons1derat19ns, the score d15tr1but10n,for
the second principal component which clearly shows the varlatlon of the area

is shown in Figure 3-19.

6-2 Geochemical] Prospecting of Chip-Sémples

6-2-1 Sampling _ | ] _ _ I R
Chip samples were éollected'ffbm thé'ﬁﬂdkmz zone fﬂr.sémi~detaiLed Sur?ey

and the vicinity of the HMTA concesszan in_ the south of Zone B fSampling

density of two samples per square k110meter was aimed, -In Zones A and. B,

mostly silicified and argillized zones were sampled and in Zone C, mostly

Dikmen Granite area was samﬁled. A total of 1,010 sémples were collected.
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6 2~ 2 Analyr1ca1 Methods

All the samples were analyzed by Chemex Labs Ltd., of Canada. Gold was
aﬂalYZ?d by wetlmethod and atomic absorption, fluorine ion polilize and other
ele@énté hy'ﬁtomic ab?orption spectrometry., The limits of detection of the

elements are as -follows.

- Table 3-9 Ditéctibn:Limit and Analytical Element on Chip Samples

Element | Detection Limit Element | Detection Limit

,Cu. _ tppa = Ph lppm
in ippnm Au Sppb
Ag - 0.2ppn . ¥o 1ppm

lig 1ppb As Ippn
F " 20ppm Ba 10ppm

n 0. 1ppn So 0. 2ppn
cd 0. 1ppa Sb 2. 2ppa

_\7 B 0.lppn o

6 2 3 Statlstlcal Analysis of the Chemical Results
(1) 0ut11ne of Huthod

Basic statistical values and ccrrelation matrix of the chemical values of
the éhip_samples were calculated and principal component analysis was carried

out in the same manner as in the case of stream sediments.

Table 3-10 List of Basic Statistical Values on Chip. Samples

Element Mean | Dispersion $.D. ¥in. Hax.
Au (ppb) 5.066 0.362 0,802 | 6.9001] 16060.000
‘Cu (ppm) 16,662 ~ 0.498 0.706 | 0.0081] 10006.000
Ho (ppm) .1.83¢ 0,297 0.545 | 0.0001| 1860.000
Pb (ppm) 147881  0.666 0.816 | £.0001 | L00OO.000
Zn Copn) | 16.219 0.615° | 0.784 | 0.0001] 10000.008
Ag Copm) 0.156 0.244 0.494 | 6.0001 100. 000
cd (ppm) 6.141] o241 | 0.431 | 0.0001|  198.000
&s ‘(oom) 20.431 9.400 | 0.632 | 0.0001| 10000.000
Se (ppm). | - 0.427 p.287 | 0.535 | 0.0001 82.000
He (opb) | 80169 0.588 0,767 | 0.0001| 100000800
b (ppa). | 1.405] 0.e72 | 6,820 | 0.0001| 1000.080
Bi (pon) 0.363]  0.497 0.705 | 0.6001 200.000

“F (ppn) 179.436 ¢.203° | 0.450 | 0.0801} 7400.000
"Ba (vow) 186,028 . 0.299 0,547 | 0.0061( 10000.080
71 _Cppn) 0.320 0.232 | 0.481 | 0.0001 10.000 |

5.D0.:Stardard Deviation
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Table 3-11 List of Coefficient and Covariance Matrix on Chip Samples'r

my T LR N N TR ” S GREY T B e SR | R S I Y KN S RV R S L

du 9502 033387 [ 0.30045 | 0,38154°] 0.19777 [ 0. 44524 [ 031131 [ 0.32224°] 0_16351 [ 0.25627 | 0. 31520 [ 0.21312 J 013284 | 0.09577 | 005965 |
Ca 9,142 | 0,493 0.52087 [ 0.40243 | 0.68120 | 0.46816 ] 043657 | 0.45466 | 0,25328 | 0.36543 | 0,35584 | 0.20755.] 0.25362 |-0.19173 | 0,23853
Ko | 0.092] 0.128] 0.287 019551 | 6.15930 | 0.18787 | 0.20973 | 0.30882 | 0.12710 | 0.29910 | 0.34315 [ 0.19394 | 0.13110 | 0.04705 | 0.09280
Pb g.157| o230 ) 0.087[ -0.686 | 049651 | 0.55001 [ 0.44778 | 0.45345 { 022510 | 0.20823 | 0.47068 { 0:25985 | 018547 | 0.21548 | 6. 22085
n paont oasel o8| o.3un [ 0.61570.20358 | 663650 | 0.40282 Lo.0vra7 | 0. 27243 | 038648 | 000057 | 015483 | 016858 [ 02368
As 0.133] 0.163] 0.050| 0.222| 0.i54|  0.244 |0.48910 [ 0.40855 | 0.14245 | 0.45232 1 0.45475 | 0.29695 [ 0.01111 | 0.14534 [ 0.04893
£d 0.082] 0.151] 0.054] 0.178 | 0.853] “0.121] 0.241 | 0.2798 003475 | 0.39552 | 035190 | 0.06350 } 0.07850 | 0.12023 [ 0.11575
As o.123] 0.203] 0.108{ o.23¢] 0.189] 0.12r] 0,057 (- 0.400 }0.25521 | 0.4937 { 0.67811 | 03083 | 010757 | 0.14729 | 0.14681
Se o.053| .09 (- 0.097] 0.098| -0.007] 0.088| :0.009] 6.081 | 0:267 10.05570 | 0.06962 | 0.41499 | 0.29954 | 0.23053 | 0.23058
g gas| oes! oasst oasr) e2zi ecand ousof ozsey c.zal o.s5me focesse | 0.130s1 | 0loaies | alovase | 0.02050
5b 0956 | oz08f 053] o0.315) o0.285] o.198( o.t4z] 0.331] ‘0,031 o.a19] 0.672 10.20497 F0.03408 | 0.00974 | 0.01540
Bi 0.133| 0.108) 0.075] 0.207] 0.000] 0.103] 0.024] 0.047[ G.357]° 007} 0,170 . 0.487 | 018785 | 0.08721 | 0.14643
F 0.035| 0.081] o.082) 0.068| o.005) o.002f 0.17] 0.031] o.070} 0,000 -b;oaa " 0.080 [ 0.203 §0.44352 | 0.49408
Ba o.0%2] 0.074] o.014) v.oss| o072 oac] 0.035] 0.051[ -0.085] 0.03| 0.004] 0.034| 0.109] 0.299]0.47260
Tl o.0t7| ool oaeal ooss] oosel o.onel oner| ooss| 00sa{ ogi0] odes| eesef oder| eau| oEm”

(2) Basic Statistical Values -

Basic statistical vaLues for the 15 cdmpongﬁts ﬂith{a'popglatian of all
1,010% gamples Qere.éaléuléted. 0f the IS comﬁonenté, gold content was ét
times below the detection.limit ahd tﬁus below 2.5ppb was used for samples
below 5ppb. The content of afsenié,-antimony, selenium #aé high.while that of
fluorine, copper, ziné;and'bafiuh'was.lbw. ‘The basic statistical values ace
shown in Table 3-10, (*.éample TSj7U was lost and the analytical_result of 0

was assigned.)

(3) Principal-Componént Analysis = _ _

The values for gold; many of which were below the detection limit, were
processed with the same method as for the basic'statiéticai values., Also as
in the case for stream sediménts, principal component anélfsis ¥as carrigd aut
with all samples as the'population; The correlation matrix is_shown in Taﬁle
3-i1. The results are tﬁét, the'eigenyalue exceeds 0}89? and the.propertion
exceeds 5.9% when the componeﬁts_ up to 'accumﬁlatgd “proportion of 70% are
taken. Thus, those up to the. fifth prinbipal_component express the major
variations of this area. _ R o _

First principal component: Compqnenfs'with large absolute eigenvector are
gold, copper, molybdenum, arsenic, ﬁercu:y and antimony. ‘_

Second principal _componéntﬁj:selenium,' fluorine, barium, thallium show
positive while antimony and mercury negative values.::

Third principal componéht: Selenium; bismuth shdw-ppsitive whiie zinc and
cadnium show negative values. ' _ '

Fourth principal component: Gold, lead, éiivgf; :cadhiﬁm, fbismuthr show
positive while molybdenum, arsenic, mercury and anﬁimony show negéiive vajues.

Fifth principal component: qud, ‘molybdenum show pqSitive 'whiié- arécnic,

antimony show negative values.
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The above are phe comppnents'with'high absolute eigenvectors., The first
principal components are metallic elements and they express the variation
caused by epithermél mineralization. ‘These are the elements with high
ccnféqt in the mineral showings in all three zones. '

-The;proportion.is somekhatnlow but the eigenvalues are high. The second
principal qompohent is mostly non-metallic with high scores in areas excepting
alteration zones. Thus these are considered to express variations caused by
igneous ~activity and other factdrs; " The third principal component is
believed to show the variation of the silicified and argillized zones. The
fourth and fifth principal components'are believed to indicate a part of the
mineralization because they contain metals although the proportion and the
eigenvalues are low. By showing the localities with the first principal
component exceeding 1 on maps (Figures 3-20~ 3-22) they cover the known vein
deposits in Zone A, most of the localities where gold was detected in Zone B

and the mineralization associated with Dikmen Granite in Zone C.

"Table 3-12 List of Eigenvector and Eigenvalue of Chip Samples

W AN U T4} (2L 16} fis it [&)] LT 1 7An T ARY ¥ ausy 1204 | Z05)

Au 0.25032 }0.02751 { 0.20497 | 0.31505 | 0.45654 0. 41813 |-0.10454 | ¢.49798 | 0.09615 [-0.09080 [-0.26246 | 0.18142 [ 0.15586 | ¢.07950 | 0.05606
Cu - 10.32334 ] 0.0507% [0.13755 - 0.00424 | 019158 | 0.46277 025767 | 023188 G.'11137 L0.27517 | 0.38605 | 0.14443 | 0.25128 1015362 |0.39644
Ho 0.20431 | 0.03241 | 0.16153 |-0.45805 | 0.66592 |-0.03413 | 0.08417 -6.45?19 0.1?;580 0.06925 ; 003938 008705 |-0.06829 1-0.00397 | 0.05381
B 0.32_6é0 0.02709 ] 0.60741 | 0.32400 [-0.16256 10.03095 | 036554 |-0.15954 0.29535 0.33835 1-0.19621 [6.34655 | 0.34631 [-0.23685 10.08524
in 0.30455 }-0.66219 | 6.45355 | 0.02534 | 001024 | 032322 | 0.12579 | 0.06553 | 0.05607 | 087877 | 0.00067 | .13342 | D.1652) | 038840 | 0.55401
Az 0.32123 |-0.14268 | 002145 0.36533 -0.07809 -O_fT?dl 10,251138 |0.17411 }0.02706 10.19837 | 0.20933 }0.48102 1049131 [ 0.12328 [ 0.19812
. ed 0.25771 [0.14159 [-0,37068 | 0.24452 | 0.13056 | 0.02701 { 0.00937 [-0.28821 | 0.31040 | 0.08655 | 0. 18626 | 0.47380 |0.28965 [-0.47466 935172
s $.32479 1007587 | 0.16352 [-0.28558 [0.26753 | 0.07161 | 0.09706 | 0.32542 { 0.36192 1 0.07330 | 0.04892 | 0.26342 [-0.45057 [0.3527% 0.14732
Se 0.13935 { 0.34259 | 0.40300 | 6.06833 | 0.09686 | 0.42826 {-0.46173 £0,16903 | 0.02327 § 0.13185 [-0.43994 { 0.05448 [ 004351 | 0.13885 [ 0.02410
g 0.26720 }0.24230 | 6.90131 [0.36092 F0.19738 }0.18025 [-0.30741 [-0,02224 |-0.45164 |-0.06390 |-0.16087 |-0.10843 | 035493 [-0.3275% 1 022427
Sb 0.32200 10 26157 | 0.14841 [0.28804 }0.25950 [-0_11906 | 0.15612 | 0.06813 }9.0228% | 0.06951 |-0.04374 [-0.03512 | 0.01985 | 0.57611 0.45974
B 19598 L‘r.iﬁ%ﬁl 452210 § 921235 |0.08782 | 0.07632 ﬂ..359?.8 -0. 15770 1-0.,34792 10.17742 | §.41302 £ 0.30034 | 0.15¢16 | 0.00207 ( 0.13946
f 0.13081 | 0.50653 *0.1.01.17 10.12370 | 0.14755 [ 0.03407 | 0.11370 { 0.33725 |-0.44603 [ 047169 | 0.10542 [-0.26385 [-0.24777 | 0.01036 [-0.02505
Ba 0.13851 0.4?:_8'.147 -0.18750 *0.05.378 0.15852 |-0.46617 |0.34604 L-0.20956 | 0.27534 { 0.12730 | 6.33334 | 0.28258 | 0.17251 | 0.07746 |-0.02593
7l 0.14062 | 0.47685 [-0.18492 -0.151}08_ L0.08965 F0.09480 | 0.30829 [-0.04169 | 001277 |-0.65601 |0.35508 |-0.99855 [-0.07632 [-0,40686 [0.03305
Eigeavalue | 4.95850 | 2,07652 | 1.48285 | 0.99524 | £.88957 0.7531é 0.64279 | 0.55328 [ 9.52114 | 0.48059 | 0.45832 0.4i682 | 0.32087 | 0.23162 | 0.21022
Proportien {0.33057 £ 0.13843 | 0.05886 0.06655 | 0.05932 | 0.05055 0.04285 | 0.03639 [ 0.03474 [ 003204 } 0.03055 | 0.08779 | 002139 1 0.01544 | 0.0140%

hecux.Prop | 0.33057 { 0.46301 0.58781; 0.63442 £ 0.69375( 0.74429 | 078714 | 0.52403 { 0.85877 0.59091 | 0.92136 { 0.94915 [ 0.57054 | 0.95599 | 1.00000

6~3 Geechemical Prospecting by Heavy Minerals
6~3-1 Objedtive of Heavy Mineral Prospecting

Heavy mineral prospecting was carried out with the objective of searching

for géld deposits. There are Madendag: and Kartaldag:y mines in the survey

-i109-




<
]

}km

LEGEND

Component Score of Chip Sampie .

Component Score s moré thon 2

(X}

L ]
@ Ccomponent Score is more than |
¥ Closed Mine

Fig. 3-20 Component Score Map of Chip Samplés in the Zone A

-0



LEGEND

Component Score of Chip Sample

Component Score is more thon |

Score is mora than 2

Component

Closed Mine

A

Fig. 3-21 Component Score Map of

Chip Samples in the Zone B

[

e

S

'3

112~

-11,

‘3km

o






e ia iR

i

&

Fig.

'd i e 3km
LEGEND
15 Component Score of Chip Sample

@ Compongnt Score is more thap |

@ Component Score is mora than 2

3-22 Component Score Map of Chip Samples in the Zone €

-113~



area, and the work stated thh ciar1fy1ng the nature of gold gralns scattered
in the streanm sedxments and soil near these’ mlnes. '

As the investigation progressed s111c1f1ed and argllllzed ‘zones were found
and the collected heavy m1neral qamples 1nureased in A and -B Zones In B
Zone, many silicified bodies: were found and exceeded the expectatxon from the
Landsat image studies. -~ Most of the ‘sampling p01nts of these heavy m1nerals

were several kilograms downstream of the silicified bodies.

6-3-2 Sampling and Pr0c9551ng _

Three to eight klrograms(average 5kg, dry we1ght) of heavy mznerals smaller
than 2mm were sampled. In the survey area many streams are dry Thus water
was carried to thé sampling points, and the 'm;nerals_,were sized to -2mm.
These samples were first élassified into "dry_zgifeam éedfments", "flowing
stream sediments” and "sediments due to fldoding{ﬁf sfféams"._Then'fhe samples
were further grouped into'"well'sopted sediment$~§iﬁh.léfge prppoftioh of -2mm
grains", “ill-sorted sediments with large amdﬁni of “over: 2mm grains", and
nsediments from streams where soil and sands ha#e f1owed in",. These samples
were washed at the flowing streans of'Qesme, aﬁd“ﬁarefuliy sized'io'under Imm.

Samples 100~ 500kg (average 200g dry) were carried to the camp, and panned.
The extraction of hea#y minerals by panning was done carefully by using
steregmicroscope as the grains were small. The f1na1 result wWas several grams
of heavy minerals, the gold grains were counted, and those with size of

several tens of microns were measured.

Tahle 3-13 Contents in Heavy Minerals Sampled

TTassilicalion ) .Test Nd Percentagel’d)

Zone

vieinity part of Zone B 2§ 20
Sedimenis sirean sand - ] 109 a0

Classfication by

stream condition

sediments o flooding of stream 14 11
Classfication by | well sorted sediments . - 50 .38
sanple condition | ili-sorted sediments - - 1 86 | T80 ]

sedinent from streams where 3011 ; 1% 12

and sand (lowed in

The major part of heavy mineral sampling was done in Zone E where strongly
silicified alteration =zones are distributed from Hadendag: and Kartéldagl
mines, but some samples were collectéd-in.Zone A as well. ThQ'saMpled'pbints
are shown in Plate 16, and the results of the study.of the 131 samples
collected are shown in Appendx Taﬁle;ﬁ . .
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6~3?3_Heavy Mineral Studies

_ Thg'following items were studied, measured and recorded for each sample.

(1) The nature of the pebbles at the sampling points.

(2) The geology (formation name) of the sampling point and catchment area
 upstream.

(3) -The mineral campoéition of the sample.

(ﬁ)_The size and amount of gold.gréins if any gold was abserved.

{5) The fofm of gold grains in order to estimate the distance of

tfansportation.
§-3-4 Study Results
The results of the above study are laid out in Appendx Table 6, and

summarized in Table 3-14,

Table 3-14-Contents of Geld Grains Observed

counts of samples remarks
_gold grain
Gold grains observed ‘1~3 32
' LI I I A [
n~ Wadendags mine area 2

Kartaldagi mine area
Zone A{Pb-Zn veins)
inside of Zone B
around Zone B

b4
4
]
3
4

Gold grains nol obhserved | - 43

6-3-5 Results of the Heavy Mineral Prospecting

'Heavy_ﬁineral samples'whichrindicate the possible existence of gold deposits
in the.upstream areaé'were selected from the 131 samples, and are listed
10cality—wi5e in Tabié 1-10. Also the number of gold grains and the stream in
Figure 3-23. The promising areas are as follows.

(N Kara1b{ah1mler. Sample TA069D collected downstream of the Karaibrahimler
" ¥illage ‘contained many gold grains, and thus samples (TAI!“D TAIIhD TA115D)
were collected upstream where three streams join. These all containd gold
grains; and the soil (TFA116T) of the silicified and argillized zone also
contained gold grains. Adjaceﬁt to the point, Sap¢i- Volcanics have undergone
siliéification and argillization. Although there are gold grains exceeding
300ﬁm_iﬁ size, most of thém‘are smaller than 50gx m. The shape is euhedral to
subhedral, and it is inferred that these grains have been transported for
1~ 2km. .Silicified zone is confirmed here, and it is probably is the source
of’fhe'gold grains. Gold grains are also found in the Sarp Stream which lies
to the west of the silicified body. This is accompanied by a large amount of

barite, and it characterizes this occurence.
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{2) Kestane Dagi: Gold grains were found at two localities (TAO75D,TAO76D) in
the stream west of the Kestane Dagi. TAQ75D contained grains lérgér'mbfe'tﬁén
300 m. Gold grains were also found in thfée’points offfhe;sfréﬁm to the
north of Kestane Dapi. These afe more fOuﬁdéd'thaﬁ thé”goldfgrains of (1y,
and they were probably tranéported for 2~ 3km. ~Kestane Dagi' could be the
source of these gold, the Kestane Dégl is strongly silicified and thus forms
this protruding -topographyﬁ Sapg1 Volcanics ‘are also 'distributed in the

vicinity and are altered. Galena is included in the heavy minerals fraction.

(3) Kocatag Tepe: A_large number of gold grains were extracted from the sample
(TAQD83D) collected from Incirlik Stream. There is a silicified rock of the
Kocatas Tepe upstream which could be the source of this gold. Epidote is

abundant in the heavy fraction, and barite rare.

(4) Arlik Dere: .Gold grains wvere found in.the sample (TAO37D) colleéted at
Arlik Dere. There 1s.a large silicified zone in the opstrean secfion-of this
Stream. The silicified zone.of (i)~/(3§ formed protruded topbgrabhygibut this
zone occur in the pine forest, and thus could not be identified by Landsat

analysis.

{5) Koracadren Tepe: ‘Gold grains were .found in. the _sampleﬁ ¢ollected at
Gokyakan Stream . (TA039D) and Egri Stream (TA095D), " These are near the
southern ridge of Koracadren Tepe. ‘TDO39D contains abundant barite ; and the
distance of transportation -is estimated to be in the order of 2km, but the
geological investigation shows the general area to éqnsisf of §Sapqi Voigépics,

and silicified zone which could be the source of the gold is not yet found.

{6) Other localities : Gold grains have been found from five 1ocalitieé.in_the
argillized Gamyayla .Volcanics. They are, Kirézllqamtépe _TAOQQD, Armutguk
TAOI3D, Karacalar TAO66D, Gesmetepe TAOA9D, and Galtikara TAO66D. The grains
from samples other than TAO49D are finEngéined - less_thén,50giﬁ ;; and
éoméwhat rounded, They probably were transported from silicified'bodiés at
distance of 1~ 2km. The above namés are locajifies of the silicifiéé.bgdiés
except Armutguk which is the-saméling pbint.'A silicified bod}.has.beéﬁ found
by geological survéy to the_north of Armﬁtguk, and thié is #ohsidered to be

the source of gold.
{7) Hadendapg: mine to Kartaldag: mipe zone: The survey bﬁ; this .zone was

conducted with the purpose of clarifying the mode of ocpurence:of;ggli,grains‘

Large amount of gold grains dispersed from the two mines were found, _Gold
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were found in six localities: at some distances from the mines, and these are

inferred to be strongly silicified parts in Sap¢:1 Volcanics area.

(3)‘Dédedag: This. is- located at the northern end of the Zone A, and the
elevgtion';s 622m.- The geology consists of Dededag Volcanics (dacite, dacitic
pyroclastics). Gdld_.grains are found from the downstream section on the
northefn;side.‘_Thig locality ‘is outside of the survey area, and the details

of alteration are not clear.
6-4 Geochemical Anomalies and Mineralization

ﬁfhw!,Sfream Sediments and Mineralization

The stream sediment samples previously.collécted'by MTA were analyzed for
additienal eight elements, namely gold, silver, fluorine, mercury, thallium,
sclenium, arsen énd antimony with the purpose of searching for gold deposit as
mentioned previously in the report.
‘_The sahples collected mainly from Zones A, B and C, and with some additions
from other parts, a total of 304 samples were analyzed. Gold content of over
20 pph was deteéted'from ‘4 samples ; three samples from Zone A, three from
Zone B, one from Zone C and seven from outside area of semi-detailed survey

area. The details are as follows (Table 1-6).

Zone A : Samples which contained gold are JT153, 155 and 158. JT158 was
collected in the Balcylar Volcanics, down stream of the Balejlar Veins. JT153
came from Gamyayla Volcanics in a locality considered to be a part of the halo
zone .of Kundakgilarobasi mine area. Both are from the vicinity of confirmed
ore veins. JT155 was collected from an area where gold 5howings have not been
confined, however, since the sample contained gold, although in minor amount,

it is inferred that vein type mineralization did occur in the vicinity.

Zone: B : Gold was confirmed from two samples (JT003, JT004) collected from a
stream to the west of Kestane Dag1: Also gold was found in southeastern part
Of_Kabéibrghimler. Both locations are in the $apgi Yolcanics, and gold occurs
in stream sediments as well as in rock samples. It is thus inferred that gold

mineralization occured in this area.
Zone C i Although in minor amount, gold was found in the southeastern part of

Ovacik.  Mineral showings have not been located in the area, but the Dikmen

Faulg transects the area, and this may have affected the gold content.
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It was ciariiiéd from above that, goldfsiiﬁér ‘were' detected - from Che
vicinity of lead-zinc vein depoéits.in'Zone-A; 'The.gold'minéralization”in
Zone B is associated with arsenic, mercury, antimony and- barium. Togefhér'with
the results of X-ray diffraction, it is seen that-the mineralization is acidic-
sulfate-type epithermal activity. B - e :

In Zone C, the Dikmen Zone(copper,:lead,-mdlybdeﬁuhfwhiéh'had béeh a}ready

delineated by MTA as anomalous zone was the only mineralization found.

6-4-2 Rocks and Mineralization

Chip coaposition and mineralization: One:thoﬁSQnd gamples ' were collected
from the semi-detailed survey area and.ten samplés.from the MTA prospécts
outside of the above. The analjzed elements are; goid;“'éilver,"fludrite,
mercury, thallium, sélenium, antimﬁny;: ‘afsénic,' copper;  ‘lead, zinc,
molybdenum, cadmium, bismdth and'bariuﬁf;Thé éampleé Wére‘toliecfe& from=the
alteration zones -silicification, argillizatibn-' in 'Zaneé_ A and B; Diknen
Granite and the mineralized zone near this‘fntrusive'body were'sampléd in Zone
C. The localities with samples exceeding 50 ppb-gold ﬁhd 100 ppm molvbdenum
are as follows (Tables [-7~1-9, Plates 3, 7 and 10) . RRTREE

Zone A: From this zone, 135 rock samples were analyzed. Of thése, ‘15 5amples
contained gold in excess of 50 ppb, these ‘are gold associated With vein~type

mineral of Kundakgilarobasy; and Balcilar veins as seen in the Tahle 1-7.

Zone B: From this zone 664 chip samples were analyééd; It is ﬁofed*that almost
all of these samples contained small amounts of copper, lead, zipc while the
content of arsenic, mercury, antimony, bismuth, barium were relatively'higher
together = with gold (Tablel-8). The localities of the samples  -are
Karaibrahimler, Arlik River, Mt. Piren and the Mt Kestane. There are samples
from other localities which contained significant metals, but these occur
isolated and the minerals have not been confirmed by héaQy' mineral

investigation, thus they are considéred to be of smaller scale mineralization.

Zone C: From this zone, 200 chip‘samplés were analyzéd;: Most offthe—samplés
were collected from the Dikmen Granite and the alterationf'ionés “in~ the
vicinity. ‘There is porphyry molybdenum-copper miﬁeralizatibn'in”the quartz
veinlets in and near the Dikmen Granite. Elements of lower temperature

mineralization such as gold, mercury, antimony and barium were detected, -and
it is inferred that two different types of mineralization occurred in the same

locality at different times .,
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Other zones: Ten samples from the MTA prospect south of Zone B were analyzed,

put noteworthy resulis were not obtained.

6;473 Heavy Minerals and Mineralization

Heavy mineral investigation conducted as a part of gold prospecting. Samples
were-collected from the silicified and argillized zones which extend in both A
and B Zones from the vieinity of Madendag: and Kartaldag: mines. The sampling
poinfs were mostly .down siream of the silicified zones. The total number of
heavy_minera; samples collected amount to 131, and they are listed in Appendix
Table 6. The samples which appear to indicate promising areas for gold

concehtratioh in the upstream areas are listed locality-wise in Table 1-10.

The major notable areas are as follws.
Zone B: Karaibrahimler: Gold grains were found in sample TA069P from the down
stream area of Karaibrahimler Village, samples TA113D, TA114D, TA}15D from.the
upstream section of the Village where three streams join, and the soil sample
(TA-116T) from the alteration zone in the vicinity. This 15 a silicified and
argillized zone of the §Sapg1 Volcanics. The large gold grains are more than
300y m, but most of them are smaller than 504 m, and the shape of the electrum
is somewhat rounded., It is estimated that they are transported for distances
of I~ 2km. Gald grains are also found in the Sarp Stream to the west of this
silicified bbdy. In 'all of these cases, considerable amount of barite is

associated in the heavy mineral samples.

Kestane Dagi: Gold grains were discovered from two localities  (TA075D, TAO76D)
in the stream west of the Kestane Dagi, and also these localities in streams
to the north. of the mountain. These were ten grains exceeding 300gm in
TAO75D. These grains probably were transported for a distance of 2~ 3km.
Sapqg"vblcanics alse distributed here, and suffered sillicification and

argillization. Galena is -a common heavy mineral.

Kocatas' Tepe: A number of gold ‘grains were found 1n - a sample (TAO83D)
collected at Incirlik Stream. In the upstream section on this stream, there
is the Kocatas Tepe silicified rock. These gold grains are assumed to be from
this silicified body.. There is not much barite, but epidote is abundant in

the heavy minerals.

Arlyk Stream : Gold grains were found in a sample (TA037D) from Arl;k Stream.
There is a silicified zone of considerable size in the upstream part of this

stream. -
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Koracadren Tepe: Gold grains were. discovered at two localities Koracabren
Stream (TA(G39D) and Egpri Stream (TAO?SD) in'the-vicinity of the soathern ridge
of the Koracatren Tepe. TAD39D is accompanied by_a'large amount oi- barite,
and the shape of the gold grains .indicate the distance to the exposure at
about 2km. ~This is an area of Gamyayla Volcanics, and silicified zone have

not been found.

Area outside of Zones A, B and C

(1 Madendaglﬂa=Karta1dag1_mine area : Heavy minerals werelsampled-in this
area in order to clalify the mede of occurence of gold grains. Large amount
of gold grains ‘have been found, ard they are believed to:héve”disperséd;from
the two mines. Gold grains were also discovered from six 10éa1ities at some
distance from these mines. Aithough the ' area’ has not been investigated
geologically, it 1is considered that the sources of these gold are_silicified

zoneé of the Sapgir Volcanics. '

{2) Dededag: The geology of this area, Dededag (élevation 622m) of Zone A to
the north, contsists of Dededag Volcanics (dacite, dacitic pyrocrastics).
Gold g;ains were found in the sample from the down stream section to-the north
of Dededag.  This is also outside of the semi~detailed survey area, and: the

geology is not clear.”

h-5 Evalunation of Geochemical Prospecting Methods

The significant results of stream sediment, the rock analyses and the heavy
mineral studies are laid out in Tables -6~ 1-10. It is seen from these tables
that the stream sediment analyses are effective for ceéper, lead, zinc deposit
(for example vein type), but for epithermal gold prospecting, the grade is
lowered by silicification and the dispersion from the outcrop is difficult to
clarify. WhEFEBS.With chip samples, the halos of the gold - and associated
elements are easier to understand, and is ‘more effecfive_fhan using stream
sediments. But at the same time, in the b:ecciated zones where gold appear to
be concentfated, the limonite, heﬁatite and clay. are difficult to use,  thus
the rock analysis is not effective. in these cases. The.zreasbn_ being the
strong oxidation of the rocks. Heavy mineral analysis is effective in these
cases, and the combination of rock and heavy mineral investigation is a véry
elffective method for gold prospecting.  The 'refétionship -of. these methods

together with X-ray diffraction results are shown in Table I1-11.
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CHAPTER 7 DISCUSSION
IT—i-Geologic Structure

Zone A:. The geology of this zone is composed of Focene Gamyayla Volcanics and
Miocene Balcilar Volcanics, and it was not possible to clarify the geologic
“structure of this zone. There are copper, lead, zinc vein mineralization in
the rocks, The mineralization is epithermal veins accompanied by barite with
‘high content. of gold and silver.. Acid alteration. such as - those in the
silicified and argillized zone in Zone B are not observed here. The alteration
conéisté of weak argillization resulting in sericite, chlorite and epidote
with,minof amount of kaoline. The kaolinization in this zone is weak but

occurs widely,

Zone B: The basemeﬁt rocks of this zone are Tasdibek Formation and Akpinar
Grahiée. This basement 1s uplifted in . the central part of this zone. The
alteration of the Saéql Volcanies whieh occur surrounding the basement complex
islvefy_strong.-The volcanic rocks on the outer part is also altered, but gold
mineralizatipn:is.limited to the proximity of the raised basement rocks. The
alteration in the progimity of the basement is acidic and associated with
cristobalite, kadline, alunite and pyrophyllite, Rock analysis  yielded
copper, lead, zinc, silver, mercury, arsenic, cadmiem, antimeny together with
gold, and these elements are believed to be associated with the same
mineralization., . The Quaternary Kocagakil Basalt effused through the NNE-S5SW
trending fault in the uplifted basement, and the lava covers a limited area.
This is another evidence that the vicinity of the basement is a zone of

conduit for hydrothermal solutions which resulted in gold mineralization.

Zone C: Triassic. Emese Formation is predominant in the southern part of this
zone, There are NE-SW- trending lineations parallel to the Dikmen Fanlt.
Serpentinite intruded along these faults, and Dikmen Granite intruded in the
same direction from Late Cretaceou§ to Eocene. A part of the limestone and
meta-volcanics of .the Emese Formation was skarnized by this granite,
altérétion_pccuréd‘and quartz veinlets accompanied by molybdenite and other
sulfide minérais occur along the fissures formed by the granite intrusion.
Intermédiate volcaniém became active in Tertiary, and a large amount of lava
and pyrbclastics deposited from FEocene to Miocene. Silicification and
argillizacioh became intense in Cahakkale from IaFe Tertiary to Quaternary,
and:minefalizatiOn associated with these alteration are observed. The NE-S¥

lineations probably still existed during this time and high gold content 1is
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observed along this direction within a limited zone of 4km long and 2 km wide,
7-2 Mineralization L

The epithermal gold mineralizatioﬁ'in-tha surﬁey area -is the high,su%fﬁf
system (a}unitemarsenopyrite.type)'chemically;-andralso the=hof spring type
from the mode of the activity. It is éssociated'with the-volcaric activity of
intermediate -~ acidic mégma, and the: minéfﬁls- were precipftatéd ftoﬁ the
hydrothermal solution in the fissures of ‘rocks. _' o

In Zone B, gold mineralization occurs in “the ‘silicified and argillized
parts. ‘Generally the gold éontent ‘is high where the ‘argillized -parts
surrounds the silicified bodies which are brecciated énd-filied by oxidized
limonite, hematite and clay minerals;-'Quartz'jeins‘arétndt'ohserVed in these
altered parts. ' '

The gold exists in the altered Eédies as very fine elecfrum'grainsw Silver
is generally low,. constantly at .about 0.1g/t 'regardless”'df ‘the' gold
mineralization. The lead and zinc assume anomalous values when the silver
content is high, and thus it is inferred that'éilﬁér exiSts_as'pyrargyrite
which often occurs in mesothermal deposits, ‘It 'isalso chafatteristic of the
mineralization of this area that barite generally exist near the surface,
Arsepnic, antimony, mercury and tungsten are the minor elements concentrated by
epithermal activity, and stibnite and wolframite . characterize - the

mineralization of -Zone C.

7-3 Mineralization in.the Deeper Zone :

At the Round Mountain deposit, whose mineralizafion'is-very similar to that
of the surey area, auriferous quartz _Vein network is develdped below ;the
silicified bodies, and brecciated zone -quartz veins- sulfide veins are
developed further down. Thus the hot spring type gold deposits near the
surface, and the deeper auriferous guartz veins are believed to be connected-
and continucus. On the other hand, the NaﬂSatsu'fype_geld deposits“and the
those of the silicified bodies of Izu do not seen to extend further downward,
The auriferous gquartz veins of this area probably do not exist below the
silicified and argillized ‘hodies -similar to Naasatsu type-. From regional
perspactive, there are vein deposits in Zone A a&jacgnt'to'the Zone B, -and

probably they are related as a hydrothermal system.

7-4 Gold and Silicified Zone _ )
The shape of the silicified bodies of Zone B‘is‘characterizéd'byffelatively
small lower part with larger upper part - mushfoom—shaped vérfidal_séction.

This is similar to the Iwato Deposit (Urashima 1981) of the Nansatsu type.
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The horizontal dimensions of each silicified body are in the order of 100m
wide and over 200m long. This is surrounded by silicified and argillized
zones. A very large example in Zone B is located 5 km east of Kirazli
viilage, here the altered area is 2km X 3 km. In general, however, the
altered bodies are in the order of | km®. There is a kaolinized zone around
it. .Iq_these cases, it is difficult to identify the original rock, but it

probably was andesitic pyroclastic rock.

Inﬂthis area, the silicified body (mineralization) extends horizontally at
the pyroclastic horizon, and is pillar-shaped in the lower andesite zone with
the overall mushroom~shabe. This is similar to the Iwato deposit. This
in&icates that the hydrothermal fluid rose through the andesite and flowed

horizbntally in the permeable pyroclastic layer.

7-5 Alteration

. The stﬁdy*of-epithermai fluid shows that it is mostly of groundwater origin
which reacted with the surrounding rocks. The fluid is inferred to be
chémically near neutral in most cases, judging from the host rock alteration
and the composition of the gangue minerals. The steam separated from the
fluid is hydrogen sulfide rich, and is oxidized near the surface, and this
éulfide acidic fluid reacts with the host rocks forming the alteration zone
containing alunite and kaoline.

The afgillized bodies of this area have regular zonal! structure from the
centre of the éilicified.body (breccia zone) outward. And the centre of the
gold-bearing hydrothermal activity is believed to be the later stage
epithermal alteration because alunite, pyrophyllite and crystobalite are
abundant.

The following is the characteristics of alteration of the three zones.

Zone A: Major alteration mineral is sericite with some kaoline. The rocks
which appear fresh by the unaided eyes have been altered microscopically, and

have suffered kaolinization regionally.

Zone B: Sericite is not observed in the silicified and argillized zones. By
X-ray diffraction, almost all samples contain kaoline and alunite,

pyrophyllite, and cristobalite are developed near gold mineralization.
Zone ¢ Selicitization is intense in Dikmen Granite oear the porphyry

molybdenite mineralization. Kacline is detected where gold mineralization is

" found.
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PART IV CONCLUSIONS AND RECOMMENDATIONS
CHAPTER | CONCLUSIONS

,Th37surfe&.“as conducted with the purpose of clarifying the metal deposits
and, of asseﬁsing the metallic resources potential of the Ganakkale Area, Prior
to the field survey, data related to geoscientific work conducted previously
were_stuaied and Landsat image analysis of an area of 3,400km® was carried
out. As a result of these studies, three promising Zones A, B and ¢ were
délineatéﬁ “for field work of the first phase. Geological survey and

geochemical prospecting were conducted in these zones.

Céological éurvey was carried out over a total area of 500km? consisting of
Zones A }Oﬂkm?,_B 300km? and C 100km?. The mineralized zones and alteration
zones-ﬁéré located, and. the dimensions and the nature of mineralization were
CIarified; Regarding geochemical'prosPecting, data from both previous MTA work
and . the present survey were analyzed. The results revealed the scale, grade of
the mineralization and the promising anomalies. Four localities in Zone B and
one in Zone C were extracted as promising. The geclogic environment and the
extent of the geochemical anomalies indicate that these localities have high

resoui-ces potential and warrant further detailed survey.
These localities are listed below.

(1) Arlik Dere . -epithermal gold mineralization

(2) Karaibrahimler epithermal gold mineralization

{3) Kestaﬁe{Dagl ‘epithermal gold mineralization
(4}. Piren. Tepe epithermal gold mineralization
(5) Dikmen porphyry molybdenum, copper mineralization and

epithermal gold mineralization
- “The - above four localities (1)~ (4)are located in the §apgi Volcanics, and
gold anomalies have been delineated in the alteration zones during the present

survey: They are:
(1) Arlik. Dere: Significant amount of gold grains was tound from the heavy
mineralfsampleé collected from Arlik Dere. Also fairly large silicified and

argillized zones were found in the upstream parts of this Arlik Dere and many

rock samples from the silicified zone also contained gold.

(2) Karaibrahimler: Significant amount of gold was detected in all samples
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collected the from down stream séctidn of Ka%aiﬁfahimier Village,'é'loéélity
where the three streams join in fhe upstfegm part of_the_village and ffom the
silicified, argillized alteréfion ‘zones neafo.  - The Sap@x_ Volcanics have
suffered hydrothermal'alteration_in the vicinity;-The gold grains_aré in some
cases as large as over  300jm, but most of them are’ smaller'thaﬁ'SOpm. The
shape is irreégular, amoebié.and~th9y Ere‘brésumed'tb héve been transportéd
from |~ 2km upstream. Gold grains were also found in Sarp Stfeém‘to'the west
of the silicified body. At twoe localities here, the ore is accompanied by

barite,

(3) Kestane Dagi: Gold 8rain$ were found from -five localities,itworfrom the
western stream. and three from west of Kestane Dag1. Lérgs grains exceeding
300pm were found. These gold grains are iﬁferreﬂ, from the shépe, to have been
transported from 2~ 3km ﬁpStream. ‘Here also the Sapgr Volcanics have suffered

silicification and argillization. Galena is the associated heavy mineral.
. 8 : _ y

(4) Piren Tepe: Gold anomalies were detected in the silicified zone which ‘is
located to the south of the large alteration zone. The zone extends in E-H

direction ip the vicinity of the Piren Tepe.

"(5) In Zone C, a porphyry mblybdenum*gopper deposit associated -with the
intrusion of the Dikmgn-Granite:was discoverd. The mineralizéfion extends from
the eastern.side of the Dikmen Granite which éxtends in NW-SE direction to the
Fmege Formation in the Sigirirek Stream. The Emege Formatioh:is altered and
minor amounts of sulfides such as- molybdenite, chalcopyrite, wolframite,
sphalerite and pyrite occur in the quartz veinlets.'.The analytical results
show the existence of.gold, arsenic, mercury and hntimdny. This shows that
epithermal mineralizafion occurred after the porphyry ﬁolybdenum

mineralization and they now overlap spatially .

The resulis of the present ﬁork summariZed'above-in {1)~ (4}, indicate the
possibility of large scale low gradé-gold deposits in theialteration zone near
the basement rocks. The porphyry molybdénuﬁ deposit mentidned'in (5) also is
expected to be a large scale low grade depdsit_as this type of ﬁiﬁeralizétion
is extensive in the lower parts. This contains gold and antimdny-lbcally, and
it may turn oﬁt-to be a very important target if significant'gold is found in

the overlapping portion.
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