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ABSTRACT

Volcanic rocks of the Carmacks Group cover scattered areas
of the southwestern Yukon. Four stratigraphic sections in the

Group were measured at various locations surrounding the town

of Carmacks. The sections consisted of lava flows, epiclastic

breccias, sintered tuff, and immature volcanic sandstone.
_Three samples collected from different sections were

dated by K-Ar isotope methods. Two whole-rock analyses yielded

dates of 73.1 £ 2.5 Ma and 67.9 ¥ 2.3 Ma. One biotite separate

yielded a K-Ar date of 68.0 £ 2.2 Ma. Dates indicate that the

Carmacks Group is coeval with the adjacent Mount Nansen Group.

Lava flows and clasts in epiclastic breccias range

~in chemical composition from calc-alkaline andesite to alkali = .

basalt, trachybasalt, and tristanite. Chemistry indicates that

the Mount Nansen and Carmacks suites form a calc-alkaline to

alkaline gradient from volcanic front towards. the craton.
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I XTRODLCTIOY

The Carmacks Group is recognized throughout the southwestern

Yuken, in an area bounded approximately by Whitehorse, the Tintina

Tezult, ITawvson City, and the Shakwak Fault. (Figure 1) These volcanics
T eyE fivs g

t caile 7ﬁﬁé “Carmacks Basalts by D.D. Cairnes (1910). In S

ostock renamed the volcanics the Carmacks Group. These

193¢ 2.5+ B
rocks zre the scattered remnants of a thick volcanic assemblage

that protably cnce ceovered much of the southwestern Yukon.
iz putblished chemical analysis or isotopic date exist for the

Czrmz2is Greour. Previcus investigators have thought its age to be

S

St = cocene—teMioeene—~(Tempelman-Kliuity 1974 1976).. ATnls -thesis will - ~

or the Carmacks

Hh

oresent setrologic and major element chemical data

Group, rius three h Ar dates and a Rb Sr isochron tHat show the

This investigation into the Carmacks Group was undertaken at

— ~ - the suggestion of of D.J.-Tempelman-Kluit- of--—the Ge01001cal— urvev—of -

Canada. Field work was completed during the sumrifei 6%. 1979 The Mot

study of the Carmacks Group was concentrated. in three'areas; on Miller's .

Ridée five kllOWetérS west of the town of Carﬂacks in the Glenlvon
‘ R map sheet nineteen kilometers east of Carmacks, and in the Aishihik
Lake map sheet fourteen kilometers south of Carmacks (Figure 2). In
each area sections were measured and samples were taken for petrographic
studies, chemical analysis, K-Ar. dating and pollen dating. Pollen from

the immature sandstones of the Carmacks Group is being studied by
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the Geological Survey of Canada.

During the fall and winter of 1979-80 selected rocks from the
three areas were studied. One sample from each section was used for

K-Ar dating to determine the absolute age of the rocks.




 II GEOLOGY

General Geology of Area

The area in which the Carmacks Group is exposed is largely
covered by the Carmacks, Glenlyon, Aishihik Lake and Laberge map
sheets. These areas were first investigated by D.D. Cairnes at the

beginning of the twentieth century. In 1936 H.S. Bostock published

a Geological Survey of Canada Memoir on the Carmacks District.

Bostock described all the formations in the area, from the metamorphic
Yukon Group to the Late Tertiary Selkirk Volcanics. The table of
formations which Bostock produced is still used, the only important
changes being in the absolute ages of some formations. Bostock

considered that the Mount Nansen Group Andesites were Late Jurassic

and/or Early Cretaceous and that the Carmacks Group was Eocene or

older. K-Ar dates reported here demonstrate that the Carmacks Group. .. .

is Late Cretaceous, and the same age as the Mount Nansen Group (Grond,

'1980) .

The fbllowingwaebésgtiéﬁai hiétbfyianawteétonic model is sum—

‘marized from Bostock (1930) and from Tempelman-Kluit (1976,1979 and

personal communication). . o . - ) _

— - The Yukon Group isan agglomeration of several—distinct groups

of metamorphic rocks, with different ages of deposition and different

grades and ages of metamorphism. Because of lack of continuity of =~

units and lack of fossils,  the depésitioﬁal ages cannot be established,

but they are probably Paleozoic andrEarly Mesozoic.
The Lewes River and Laberge Groups are Upper Triassic and Lower
Jurassic volcanic rocks, limestone reefs, and coarse clastic rocks

derived from them. They were deposited in a forearc basin northeast



_______ of the Lewes River arc. -

The Tantalus Formation was deposited unconformably above the
Laberge Group in the Late Jurassic or Early Cretaceous. The formation
is terrestrial in origin with a probable source to the east in the
Omineca Crystalline Belt.

In the Early to Middle Cretaceous the entire assemblage was

 metamorphosed, by folding, faulting, and intrusions. Metamorphism =
was followed by erosion.

In the Late Cretéceous, subduction of Pacific Ocean floor

beneath the accreted Intermontane Belt led to plutonism and ex-

trusion of the coeval Mount Nansen and Carmacks Groups.In the Aishihik

Lake map area Carmacks volcanics overlie the Mount Nansen Group

e e (Tempelman=Kluit  1974) _but broadly the two groups are coeval. The .

more acid Mount Nansen Group is found to the southwest of the more-

" basic Carmacks Group. Overlap between the two groups is seen in
parts of the Dawson Range (Tempelman-Kluit, "1980).
centres onto a topographic surface with considerable relief. The

relief on the depositional surface was up to 1500 meters. Uplift:

- - The CGarmacks Group was extrq@gd_f;gm:@_ﬁgy widely ‘placed- . =

In the Pleistocene, the Selkirk Lavas were extruded onto the

underlain by the Carmacks Group were glaciated.

General Geology of the Carmacks Group LA

The Carmacks Group has been studied and described in detail by
Cairnes (1910), Bostock (1936), and Tempelman-Kluit (1975,76), amoung

others. The following is a brief description of the characteristics

surface of the Yukon Plateau. During the Pleistocene parts of the areas

of the’Iukﬁﬁ"?iétéﬁﬁ“ﬁCfOmpaﬁiéd?tﬁé‘extrHSiUﬁW(TempE1mén:K1ﬁit3“T98©TT“"“““'“"



of the Carmacks Group taken from the above references. = _ -
The Carmacks Group forms a thick section of lavas, epiclastic
breccias, tuff, and immature volcanic sandstones, unconformably

above the Cretaceous fantalus Formation and older rocks. They are

themselves unconformably overlain by the Selkirk Lavas. The dip of

[o] . .
the flows ranges from horizontal to 20 and the entire section is

" —cut by northeast trending Taults.

The base”ié ﬁafiéa by a thin”conglomeréfe. Above this cong-
lomerate are thick, massive lavas, thatié}adéghpward into interbedded
vesicular lavas and epiclastic breccias.

The lavas are generally andesite, but range in composition from
rhvolite, trachyte, and dacite to basalt. Individual flows can be

___anywhere from 0.5m to 50m_thick. The lava flows-are -extremely fresh————- -

in appearance. Flows weather brown, reddish brown, red, green or grev.

~ Fresh surfaces are grey, blue-green, brown or black. Massive flows

are coarsely jointed and in some places show irregular but distinct

. ;- - -columnar--jointing. Vesicular flows-do- not- show regular jointing: -
The lava includes phenocrysts of pyroxene, biotite, plagioclase,

and/or olivine in a groundmass of pyroxene, biotite, plagioclase,

- magnetite-and-devitrified glass. The plagioclase is gererally S

andesine. Vesicular flows have the same general composition. Vesicles

may be filled with carbonate, zeolites, or silica. Some flows are

vesicular to the point of being pumiceous or scoriaceous.

Epicléétic ' : bféccias of theVCarmacks Group are generally
well indurated and form large, massive outcrops. These weather brown
to red brown and are difficult to distinguish from lavas at a

distance. Clasts in the epiclastic flow breccias range in size to



om and are all volcanic. They are derived frqmrflpys of the Carmacks
Group. Clasts range in composition from siliceous rhyolite to mafic
basalt and from massive to vesicular. The matrix of the epiclastic
breccias is fine to coarse grained tuff and volcanic sand.
Sporadically between flows are deposits of immature volcanic

sandstone.




TABLE 1

SYMBOLS AND ABBREVIATIONS USED IN TEXT, TABLES, AND FIGURES

VVV
VIVV B lava flow H sample 12-2d
‘ \ epiclastic breccia @ sample 15-1le
T S “sintered tuff O sample 14
- volcanic sandstone A sample 14-1h
cover
Ma- million vears 01'- olivine + 3/4 orthopyroxene
mag- nagnlflcatlon Ve = nephellne + 3/5 alblte
crs— coarse Ab— albite
cong- conglomerate Q'- quartz + 2/5 albite + 1/4 orthopyroxene
~ SST- sandstone - VOpx— orthopyroxeneiﬂ"ﬁ'7W777W7uﬁﬁ7hﬁud'
fg- fine grained An- anorthite _ e
-7 "o meter e T Ab'- albite + 5/3 nephellne T
——— cm- centimeter— - E e o orthoclase R e =
mm- millimeter A- Na,0 + KZO (weight %)
. i)
km k;lometer F- Fe203 , .

- mg- medium grained M- MgO "

SLST— siltstone

e wfff,gmNormatlue plagioclase composition = 100 An/(An + Ab')

Normative colour index = olivine + orthopyroxene + clinopyroxene

+ magnetite + illmenite
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~IIT GEOLOGY OF SPECIFIC SECTIONS

Terminology

Nomenclature used in section descriptions was established in
the field, by literature investigations, and by thin section studies.
In the field basaltic and andesitic flows were distinguished by

colour and phenocryst composition. Basalts were “black 1n colour and™

contained phenocrysts of pytoxene and olivine, while andesites were
medium to dark grey and contained phenocrysts of plagioclase and

pyroxene. Samples which underwent chemical analysis were given more
specific names, after Irvine and Baragar (1971). These samples were

found to be more alkaline in nature than could be discerned in the

e~ field. Epiclastic —... breccia was chosen.as an appropriate term

for the volcanic breccias in the measured sections. The coarse tuff

matrix,sorting, compositional variation, and roundness of clasts

1nd1cate a mov1ng flow contalnlng brecciated lava, that is m1x1ng

- - — - and_becoming less angular with continued movement, rather than @ wee  —- -

breccia of explosive origin. The term sintered tuffrwaewgi§en to

a specific rock type after thin section analysis. Volcanic sandstone

T T T T T T TTTwas use d‘"l‘n the"’fl—e‘l_d tO_ dESCI'Ibe_iEITSE'S"‘O f"lmmatare, _P"O'OTi_y SOrtEd s T T T

fine gralned clastics, containing angular grains of probable volcanlc

origin.

Miller's Ridge Area
Mlller S Rldge, located S5km west of the town of Carmacks, trends
‘east-west. Its eastern end was carved by Pleistocene ice and forms

a cliff approximately 1.5km long. This cliff exposes a 200m section

of the Carmack Group (Plate 1). The cliff face shows that the ridge
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- Plate 1 = Section exposed at southern end of Miller's Ridge, oo
giving locations of Miller's Ridge East and West sections. - ’
N
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is faulted. Because of this faulting two different sections are

exposed in the cliff. The northeastern and southwestern sections

were measured separately.

Miller's Ridge East

Description

The Miller's Ridge East section is summarized in Figure 3 and

_ Appendix I. It consists of 186m of interbedded epiclastic flow breccias, _

”laVaé; sintered tuff and immature volcaﬁié'éandSE(Piate"2). Epiclastic
breccias predominate.- Clasts in the breccias are angular'to

rounded, and have a size range of lcm to Im (Plate 3). Clasts are

massive to vesicular andesites and basalts. The epiclastic breccias

form massive cliff-like outcrops. Contacts between the breccias,

lavas, and volcanic sands are sharp, and contacts between the

epiclastic breccias and the sintered tuff are gradational. The

lava found- in-the-section-is vesicular; brecciated, and mixed with — —————

volcanic sand. The sintered tuff forms thick beds that are differen-

tiated by weathering é&ld;rérkPlagé 4). All “tuff beds have black

~pyroxene phenocrysts in variably devitrified glass matrix. Volcanic

Visampléwli:ijrgbntained pﬁendcrysfs of olivine ana,éiiﬁdp§rd%éhé'

sandstones outcrop as laterally discontinuous lenses of fine to

_coarse laminated sandstone. Grains are poorlv sorted and angular.

Petrbgraghx o

In thin section a basalt clast from an epiclastic - breccia

- in a groundmass of plagioclase (Anjs).'Clinopyroxénéjéhows,twinning

and zoning. A thin section of the sintered tuff (sample 11-1i) consists
of clinopyroxene and plagioclase phenocrysts in a very vesicular,

devitrified glass matrix.
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Epiclastiic

breccia

Green weathering sintered tuff with clasts

from underlying flows

Red weathering sintered tuff

Figure 3 - Miller's Ridge East section

Brown, K6 very weathered SAMPLE [lI-1i
e — sintered tuff
. . i Sintered tuff ,  containing clasts from -
- - underlying flows:
SCALE! Imm= .5m
Epiclastic breccia
Pumice and volcanic sand
Crs SST to pebble cong with volcanic clasts
| 4
—th - Joss L. % NI (N | SN S =t —— WO, SR . SR Y . = - -
o 4]
oo
£
- o — — I8 O I O —— P
~ Epiclastic -
2
Z o
== e =
. ! _ il
! . _ ~
i ~ = B e e
- Epiclastic  breccia with scoriaceous Clasts = = T e e e
. -Epiclastic :.=.’ breccia. with basa'ljic clasts
SAMPLE 1I-1 =
SCALE: Imm=1Im



Plate 3 - Epiclastic ,;ffBrecc1a in Miller's Ridge East section,

48m above base.

‘Plate 4 - Contact between two sintered tuff beds din Miller's

Ridge East section, 167m above base.



... Miller's Ridege West .. ... . . ... B L

Descriotion
The Miller's Ridge West section is summarized in Figure 4
and Appendix I. It consists of 79.5m of interbedded epiclastic

-z breccias, lavas, and immature volcanic sandstones. The

fet

epiclestic . breccias are very similar to those found in

the Jlllpr s Rﬂdge East sectlon (Plate 3) They often intertongue

with thin lava flows. The lava flows are andesite or basalt and
are vesicular to massive. The top of the secticn is capped by a

thick massive basalt (Plate 6), which displayvs crude columnar

jointing.A sample of this lava flow was use

A thin SDCtIO of an ‘andesitic 1ava (sample 12- _c) contains

phenocrvsts of plagioclase—(An ) ana clinopvroxene. The clino-

35

= ﬂ—v~-~~——mw~@yfcxene~isApartiallyvaliered-to aeLinolitefand chlorite .and the

— -~ placioclase to epidoteand zoisite (Plate 7). The presence of these

2lteration minerals indicates that the rock has undergone lower

Qreenschist facies metamprphism. The:basalt used for chemical

2znalysis qnd isotope. datlno (savple 12 °d) was_ also cﬁai\sed in

thin section. The basalt haS'pﬁenocrysts of twinned clinopvroxene

A~4:;m—agd:olivine:pafiiailygaitéfédwtOcidéingsiteL(Plate~8),;infaﬁfrm =S

. groundmass of plagioclase,. pv;g}epgAf crvst. ls 7magﬁetite, and

other opaques.
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MILLER'S RIDGE WEST SECTION
VVVVVVVYV
VVVVVVVV
VVVVVVVYV
VVVVVVVV
VVVVVVVYV . s
, VVVVVVYVV Massive basalt, fresh appearance,columnar jointing
emmeme  oeeme o e wa e FNLNENENININENANLEE, e e e e somee e o - e S = =
VVVVVVVV DATING SAMPLE 12-2d S o
e em ANV - o s i T s e 2 <t e - - -
VVVVVVVV
VVVVVVVV
2 VVVVVVVV -
) VVVVVVVYV - -
n
B .
|
o
~N
& Epiclastic - breccia
5]
H
-_
U U— | N E . A B e A R R sessaocoiis  mma ey secmu
°©
vvvvvv—~— Andesite flow SAMPLE 12-2e o
b o e B O _ ; _ - I B}
Uo Ry .
- I R | _Epiclastic breccia ) .
— ?S:g L P —
T ) ) | LI Tntertonguing TEpiclastic -~ - bf
/,/‘7 ” sy o )
L~V VV V] and lava flow = T
. Epiclastic .. - breccia
‘ & LT = SST, fg, poorly sorted =

SCALE: 1mm=.5m

Figure 4 - Miller's Ridge West section
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Aishihik Lake Section .

Description

The Aishihik Lake section lies 100m east of the Whitehorse-

Dawson highway, 14km south of the town of Carmacks.

makes up the section does not have good outcrop

The bluff which

as at Miller's

Ridge (Plate 9). In fact, over half the section is covered. However,

to the sections at Miller's Ridge.
The Aishihik Lake section is sﬁmmarized in

Appendix I. It consists of 89m of epiclastic

Figure 5 and

" the exposed parts of the section are similar in form and mineralogy

breccias, lava,

and covered intervals. Contacts between the different epiclastic

breccias and the lava flow are not visible. Clasts in the

o —breccias—are up—to-2m-across—{Plate—10), and are—rounded- to-angular —

basalts and andesites. A sample of one of these large clasts was

outcrop shows a series of successive epiclastic

- successive -~

sandstone. The lava flow in the section has cove

breccias wnich

ﬁsé&“£55"éhéEiééiwéﬁéi§éié and isotope dating (sample 15-1le). One

are distinguished-by different clast sizes (Plate 11) . Between these"

breccias are small lenses of immature, coarse

intervals

i e s o e ST i S iy -

Petrography -

used for chemical analysis and isotope dating (s

below and above it. It consists of a highly altered

andesite.

A thin section was taken of the epiclastic - breccia clast _

améle 15-1e). The

clast is andesite with clinopyroxene and plagioclase-phenocrysts, - ==

in a groundmass of plagioclase, chlorite, devitriffed glass and

opaques. The chlorite may be the result of olivine alteration. The

plagioclase phenocrysts are zoned (Plate 12), but an accurate
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il "SCALE: 1mm = .5m

Figure -5 - Aishihik Lake section
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plagioclase-determination was not - possible: A thin section taken = e e
of the altered andesite (sample 15-1g) consists of phenocrvsts of

altered plagioclase and clinopyroxene in a fine grained groundmass

of plagioclase and opaques with groundmass voids filled by celadonite

and silca (Plate 13).

Glenlyon Section

piscription e
The Glenlyon section starts on the north bank of the Yukon

R;ver, 19km east of Carmacks.rTﬁe ;ectionrcfosses the Carmacks-

Faro highway and continues north to the top of the bluff. This

section is also partially covered. None of the epiclastic

breccias so common in the Miller's Ridge and Aishihik Lake sections

- were observed.
The Glenlyon section is summarized in-Figure 6 and Appendix I.

It consists of 122m of lava flows, immaturgﬂyolgap;g;sahdétone, and
covered intervals. The sandstone is~£ine;graineannd;igLe;QQdded_fiTw e
with-siltstone (Plate 14): It is found on the shore of the Yukon =

River at the base of the section. The lava flows are massive, and

contacts between the flows are sharp where exposed. The flows appear

to be andesitic but chemical analysis on_samples from two of the

flows indicate that they are a trachybasalt and a tristanite. The _

trachybasalt flow is exposed-on the road.cut of the Carmacks-Faro . . ... .

highway and shows crude columnar jointing;(@%gpg

Petrography ’ ) ' SRR

A thin section of the sandstone (sample 14-1b) shows it to have a

few rounded quartz grains as well as angular plagioclase and volcanic

rock fragments. The quartz may be from some distal source but the-

rest of the rock is definitely proximal to its source. A thin section
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_of plagioclase,orthoclase, poikilitic biotite, and opaques. A thin

AOf_the_fxachybasalt,(sample,14)”contains,phenogrystsmofw

plagioclase (An35), clinopyroxené, and olivine (almost completely
2ltered to iddingsite). The groundmass is of plagioclase,poikilitic
biotite,apatite and opaques. A thin section of an andesitic flow
(sample l4-le) contains phenocrysts of plagioclase (An32), clino-

pvroxene,and olivine (mostly altered to iddingsite) in a groundmass

section of the tristanite flow (samplel4-1lh) contains phenocrysts
of twinned clinopvroxene, plagioclase (An?8) rimmed by orthoclase

(Pizte 16) and olivine (almost completely altered to iddingsite

zrnd chlorite). The groundmass consists of plagioclase, pvroxene

\
n

=

[
U

R crthoclase, peikilitic bictite,and cpagues.
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4
— Road -cut exposing trachvbasalt flow in Glenlvon. .- - T
\ section. Dating sample 14 taken Ifrom this flow,

” 27m from base of section.

Plate 16 - Thin section of sample 14-lh. Orthoclase rimming

plagioclase.



IV CHEMISTRY OF .THE. CARMACKS_GROUP _ B S

Ceneral Stetement

21so used for whole rock K-Ar dating.- On-the total alkalies (Nézo'%n:;_ -

Chemical analysis of the Carmacks Group volcanic rocks was
undertaken on four samples, the three dating samples plus one

semple from the Glenlvon section. These samples were each crushed

and ground, then made into pellets for NaZO determinations, and

into fused discs for major element determination. Determinations
were cbtzined using x—ray“fluoresence;Vfollowing a method oﬁtlined
by G. Nixcn. A computer program obtained from G. Nixon was used for
norm calculations. Chemical classification was made using the

Te showtn 5 o o

B

in Zppendix III. Normative compositions.

Sample 12-24

— - This sample, taken from the Miller's_Ridge West section, was. _ _ _ _

KZO),versus SiO? diagram it is classified-as alkaline. On the

01'-Ne'-Q' ternary diagram it is classified as subalkaline but it is

.very near the_subalkaline —alkaline boundary. Therefore,gﬁiﬁ rock -

can be generally classed as alkaline. On the An-Ab'-Or ternary

diagram this rock plots in-—the-potassic-field-of -alkaline-basalts.

Using the normative plagioclase - normative colour index plot for

potassic alkaline basalts, the sample falls into the alkali basalt

field. Thus sample 12-2d can be classified as an alkali basalt.

Sample 15-le . 2 -

This sample was taken from the Aishihik Lake section and was



- - else used-for whole roeck K-Ar dating. The rock is classified as _

subalkaline on both the total alkalies versus SiO2 and the 01'-

Ne'-Q' ternary diagram. In both cases it is close to the subalkaline —
y g

alkaline boundary. On both the normative plagioclase versus A1203

and the AFM ternary diagram the sample plots as calc-alkaline. On

the £n-Ab'-Or ternary diagram for subalkaline rocks the sample

_plots as an average rock On the normatlve Dlagloclase - nornatlve
olour index plot for subalkaline rocks, the rock plots as an

andesite. Therefore, sample 15-le can be classified as a calc-alkaline,

average andesite.

Inis sample, taken from the Glenlven section, also provided

a biotite separate for K-Ar dati ng. On the total alkalies versus

Si0, the rock is cla551L1ed as alkallne On the 01'-Ne'-Q' ternary

diagram the rock is classified as subalkaline, but again it is
~—— = — — — —very near the subalkaline—alkeline -boundary. Therefore, this rock— - -
cénroé'géﬁéféily"élaséifiédvéo'éikaline; On the Aﬁ—Ab’Qbritéfnary o
diagram for alkaline rocks the rock is clessified in the potassic

series. Using the normative plagioclase = normative colour index

- ——-——-—--- plot for the potassic ser;es_of alkaline rocks the sample_falls_,”
into the trachybasalt field. Thus, sample 14 can be classified as
syt Fachybagalt s e s T SR e

- Sample 14-1h

This sample was also taken from the Glenlyon section, but
not used for dating. The rock can be classified as alkaline on
both the total alkalies versus SiO, and on the 01'-Ne'-Q' ternary

2

diagram. On the An-Ab'-Or ternary diagram the rock is classified



~30-

~as one of the potassic series. Using the normative plagioclase -

normative colour index plot for the potassic series the rock falls
into the tristanite field. Thus, sample 1l4-1h can be classified
This is the most differentiated rock of the suite

as a tristanite.

analysed.

Samples 14 and 14-1h are very high in potassium, therefore

“they can be alternatively classified into the shoshonite series

rather than the potassic alkali basalt series. The shoshonite
of high alkali basalts with Nazo/KZO ratios from 1 to .5 or less.
These rocks contain relatively abundant potassium feldspar in

addition to plagioclase as groundmass phases.




Anorthite
Nepheline

Diopside

Hypersthene

Forsterite

Favalite

Ilmenite

Quartz

Magnetite
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TABLE 2

TABLE OF NORMATIVE COMPOSITIONS

. Orthoclase

Albite

12-2d

2.53
1.31

 Apatite

1.00

15-1e
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7 - 01'-Ne'-Q' projection showing rock analyses on alkaline
and subalkaline fields.
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Figure 8 - Total alkalies vegus Si0 plot showing rock analvses on
alkaline and subalkaline fields.
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for potassic alkaline rocks.
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K-Ar Dating

Three samples of Carmacks Group volcanic rocks were dated
using K-Ar methods, which are summarized in Appendix IV. The samples

were chosen from three different areas in order to confirm that

Vali ﬁﬁree sectioAs wererfggﬁ the Caf&ééggigroup ana to estéﬁiis£
a range in ages for the extrusion of the Carmacks Group. The samples
taken were all of relatively fresh and unaltered rock.

Sample 12-2d, an alkali basalt collected from the Miller's
Ridge West section, gave a date of 73.1 T 2.5 Ma. Sample 15-le,

a calc-alkaline andesite collected from the Aishihik Lake section,

Y"ééveué date of 67.9 * 2.3 Ma. Biotite, sepé?ggéa from éé%ﬁié“iigﬁ'ww

a trachybasalt from the Glenlyon section, was found to be 68.0 *

2.2 Ma.

--— -—---These-dates-establish- an approximate range of ages, -from 68 - -

:tb'7§"M;:fo;'extrusidﬁﬁéf tHeVCérm§CRS“éréﬁpl Inkotherrﬁérdé, the -
Carmacks Group is Upper Cretaceous - Campanian in age.

K-Ar dating of the Mt. Nansen Group by H. Grond (1980) has

resulted .in_two dates, 72.4 Ma and 69.1 Ma. These dates _establish
that the Mt Nansen and Carmacks Groups are coeval.

Rb—Sr-Dating= == == mem e e s e ez e s o

R

- The sampiesfchosen for K-Ar dating were also analysed for
Rb and Sr trace elements. Results obtained are summarized in
Appendik IV. The initial ratio calculated by the York Least
Squares Regression (York, 1969) was 0.70489 £ .00015. The

isochron obtained gave an age of 76.8 £ 19.6 Ma (Figure 15).
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- -~~~ The Carmacks Group Rb-Sr data was compared with- two samples
from the Mount Nansen Group (Grond, 1980) and one sample from the
Hutshi Formation of Graham Inlet, British Columbia. The intial

ratio, again calculated by the York Least Squares Regression, was

0.70484 £ .00007. The isochron obtained gave an age of 72.4 L 2.1 Ma.
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Investigations into the chemistry of the Carmacks Group makes
it possible to illustrate chemical trends which these rocks follow.
First, looking just at the Carmacks Group, the lavas differentiate

in that the oldest lavas are alkali basalts, a vounger lava is a

trachybasalt, and a still younger lava is a tristanite (samples

12-2d, 14, and 14-1h respectively). The alkali basalt and trachy-

basalt have no normative nepheline or quartz, while the tristanite
has normative nepheline. This chemical trend follows the fraction-
ation trend in alkali rocks, first elaborated by Kennedv in 1933.

The trend is that silica undersaturation increases in successively

vounger flows from the same parental basalts. An explanation of = -
how the Kennedy trend originates is given by Yoder and Tilley (1962). -

On a more regional scale, the Carmacks Group appear to be -
— i —— - — part-of a-chemical gradient-first-outlined by-Kuno (1966).. Kuno=——— " . .
ogséfvéd;ﬁhat;%hE'chém{ééi'compbéition of volcanics in an island
arc and/or continent changes from tholeiitic to calc-alkaline to

alkalic, from active volcanic arc towards the stable craton. The

Carmacks Group form a _;‘ineaﬁr_belt—;f volcanics ,_{r_end,ing_, ap—p._r-ox_i_m_a_t_e.ly _
northwest - southeast (see Figure 1). Directlv to the southwest,
e s mmme the Mount Nansen Group forms a parallel linear belt of wvolcanies, - . - .
but these volcanics are calc—alkaline iprcpmposition (GggndeilQBO){
Thus, the two suites of volcanics éhow the gradient outlined by
AKuno — calc-alkaline near trench to alkaline cratonward.

There are two theories to explain this gradient. Kuno (1966)

postulates that magmas formed at higher pressures will be more

alkalic, and also that the further inward on a continent, the deener



o e e E ‘.. is the level .of melting of the magma. Thus it makes sense that
the further inward on a contineﬁt, the more alkalic the volcanism.
This trend may be caused by different magma reservoirs at different
depths or by one common reservoir supplyving all the magma, which

differentiates at deeper depths as you move inward on the continen-

tel sicde. Miyashiro (1975)postulates: The continentward increase
in X,0 across the arc is not due to the successive occurence of

2

tholeiitic, calc-alkaline, and alkaline rocks but is meinly due

to the continentward increase of K_,O in tholeiitic as well as in

2

calc-alkaline series rocks acrcss the arc.

The one calc-alkaline rock found in the Carmacks Group was

a semple of an epiclastic breccia in the southwestward edge
- of the Carmacks Group. This epiclastic =~ breccia could have

its origin further west, which would account for its calc-alkaline

composition. The calc-alkaline composition could also be just

s -~ - —normat-variatien within-the-Carmaeks -Group.— — - — - - — =




- -established an Upper Cretaceous age for the Carmacks Group, which
was previously thought to be Eocene to Miocene. Rb-Sr isotope
dating also gave an Upper Cretaceous age.

_41-

~~ ~ VII CONCLUSIONS -~ . T

The studied sections of the Carmacks Group were found to
be composed of lava flows, epiclastic breccias, sintered
tuffs, and volcanic sandstones. Chemical analysis revealed that

the lava flows were alkaline and high in potassium. K-Ar dating
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APPENDIX I
SUMMARY OF MEASURED SECTIONS
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- = - = - -—-—— - MILLER'S RIDGE EAST SECTION ~— - - T o I

Height in Section Thickness Description
(m) (m)
0 30 Epiclastic breccia. Clasts range in
size from lcm to 30cm. Clasts are of
basaltic compostion. Matrix is coarse tuff.
30 ””7;7’7"v67";”7Eﬁi¢laétig' ”””Bféééié;'ClééiéféféwIiéBE:ﬂ“‘Jw
77 . T  coloured andihighly vesicular. o
36 N 84 ~ Epiclastic breccia. Clast composition
is andesite to basalt, mainly massive rather
than vesicular. Clasts are lcm to 2m in size.
120 3 Laminated volcanic sandstone grades up
into pebble conglomerate and then to coarse,

unlaminated volcanic sanstone.

— — 123 6 Extremely vesicular-lava-breceiated and———
mixed with volcanic sandstone.
. .......129 30 _  Epiclastic _ breccia. Clast composition . _

is andesite to basalt.

159 7.5 ~ Very weathered, brown sintered tuff with-

_pyroxene phenocrysts. Clasts from under-
 lying epiclastic breccias at base.
166.5 3 Brown weathering sintered tuff with
| pyroxene phenocrysts.
e ...169.5 3 Red weathering sintered tuff with pvroxene
ST T T T phenocrysts .~ Some volcanic clasts 10cm= =
30cm in size.
172.5 B 6 o Green weathering sinfefééituff with
i V p?rb#é;; ﬁhenocrysis. Céhtainéwﬁumerdué
- volcanic clasts lcm to 30 cm in size -

178.5 7.5 Epiclastic breccia. Clasts are

andesitic to basaltic in composition.



-

_ MILLER'S RIDGE WEST SECTION

Height in Section Thickness Description

(m) (m)
0 2 Volcanic sandstone, fine to medium
orained, finely laminated. Poorly sorted.
_WZ’V“'” R "Epiclastic ~ breccia intertonguing
‘ with vesicular, brecciated, lava flows.
B 24 15 Epiclastic =~ breccia with basaltic
and andesitic clasts.

39 £ Blocky andesitic lava flow. Massive at
bottom, becoming extremely vesicular at
top. Phenocrysts of feldspar and pvroxene.

39.5 20 Epielasgtie breccia with andesitic
i oo~ and _basaltic clasts. Base of  breccia
| contalns vesicular clasts from under~‘7

. lying lava flow,

59.5 20 Massive, blocky basaltic lava flow,

w1th pyroxene phenocrvsts Crude

columnar jointing. Dating sample

12-2d obtained from this unit.
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T ) ' ) o T ~ AISHTHIK LAKE SECTION - oo T T e

Height in Section Thickness Description

(m) (m)

0 3 Epiclastic . breccia., Clasts are
N o s e s emreere B EAEE A EL e, a0d DESALEIC A1 COMPOSITION. oot o o
L Size range from lecm to 50cm.
3 12 Covered interval
15- — - 4 Epiclastic breccia. Clast size
range from lcm to 2m. Dating sample
15-1le obtained from this unit,
19 8 Covered interval
27 4 Epiclastic breccia. Clasts are
andesitic and basaltic in composition,
-~ size range lem to 50cm.
31 20 Covered interval

o 5T T 377 7 Altered andesitic lava flow. Greenm

= #e & memmmw msEm oA =Bl === == s Qheseee@oored: dntermval - 0 = — - - =
T o 79 - 10 - Successive epiclastic . = ‘breccias -
in large outcrop. Clasts show size =
grading from coarse to fine, then -
B coarsewagain. Clastrsiges range from
S h - lcm to lm. e
~ I Agg _ LT T o , o
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o~ -~ “GLENLYON SECTION i CooTo s e T

Height in Section Thickness Description

(m) (m)
0 4 Thinly bedded fine grained sandstone
e e S e e R S et B, LA BTy, pOaEly BOTESL .
_ 4 10 . Covered interval o e
14 75 Interbedded coarse and fine grained
" volcanic sandstone. Poorly sorted.
21.5 16.5 Massive, blocky andesite lava flow in
sharp contact with underlying sandstone.
Flow has phenocrysts of pyroxene, feldspar,
and biotite. Crude columnar jointing.
38 75 Medium grey andesite lava flow , blocky
a - o ~ weathering, pyroxene phenocrysts.
45.5 6 Partially covered andesitic flow.
";i'“"“'”‘fdu‘5I75“7”7"777 “"5””WW”””COVéféamihtéfvél' ) S -
56.5 10 Partially covefed andesitic flow. Very
o - —— == ~ — — — — - -weathered, does not crop out-well, - - — - -
- o - 66.5 - - 30" Covered interval - - = -~~~
96.5 4.5 Partially covered andesite lava flow.
101 15 Covered interval
116 6 Partially covered andesitic lava flow,
N w_izz,v_,v, S S
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PETROGRAPHIC DISCRIPTIONS
Sample locations are given on Figures 3, 4, 5, and 6.
Abbreviations:
PLAG - plagioclase
CPX - clinopyroxene
OL - olivine
BIO - biotite
AP - apatite
- S — = 0P~ opaques ~ - — -
IDD - iddingsite : -
s e e e oo ORTH . = orthoclase .. - . o
CHL - chlorite -
R _QTZ - guartz
i . _ACT - actinolite ‘
- ~ EP - epidote
ZO —fzoisite
CARB —‘carbonate*”
o~ CEL - _celadonite _ e
~ T 77 7T 7TPAL - ‘palagonite T T 7
GL - glass
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SECTION # 11-1 BASALT

o
|

ESCRIPTION: FPhenocrysts of olivine and clinopvroxene in plagioclase
groundmass. Clinopyroxene shows abundant twinning and zoning.
Olivine is altering to iddingsite. Pyroxene also occurs in

grouncmass. Groundmass is trachvtic to pilotaxitic.

rzin size ebrevietions: E=equigranular I=inequigranuvlar Phenos/mtx
Textures: E=euhedrel S=subhedral A=anhedrzl Sk=skeletazl R=rounded
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SECTION i
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11-1i SINTERED TUFF

DESCRIPTION: Rock is mostly glass with clinopyroxene and plagioclase

—Carbonate and-guartz-are found in some vesicles.-

phenocrysts, and some basaltic fragments. Glass has in a great
part altered to palagonite. Clinopyroxene phenocrysts inclose

pockets of glass. Rock is very vesicular and not well indurated.

Grazin size abreviations: E=equigranular I=inequigranular Phenos/mtx
Textures: E=euhedral S=subhedral A=anhedral Sk=skeletal R=rounded
MINERAL MODE % GRN. SIZE mm TEXTURE COMMENTS
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SECTION i

DESCRIPTIO

12-2d ATKATLT BASAIT

N2

Porphyritic, larger clinopyroxene crystals in a fine

grained intergranular plagioclase-clinopyroxene-opaque groundmass.

Rock also contains smaller olivine phenocrysts with well developed

iddingsite and chlorite alteration.Clinopyroxene is twinned.

Grain size abreviations: E=equigranular I=inequigranular Phenos/mtx
Textures: E=euhedral S=subhedral A=anhedral Sk=skeletal R=rounded
MINERAL MODE % CGRN. SIZE mm TEXTURE COMMENTS
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SECTIOR # 12-2e
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ANDESITE

DESCRIPTION:
and clinopyroxene.

and some chlorite.

zoisite and carbonate.

Coarse grained andesite with phenocrysts of plagioclase
Clinopyroxene is highly altered to actinolite

Plagioclase is partially altered to epidote,

Groundmass is holocrystalline plagioclase,

-~ =-—-—=porthoclase s—quartezy - apatite and OPEqUEST —=F T T S s e s S s

Grain size abreviations: E=equigranular I=inequigranular Phenos/mtx
Textures: E=euhedral S=subhedral A=annhedral Sk=skeletal R=rounded
MINERAL MODE 7 GRN. SIZE mm TEXTURE COMMENTS
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SECTION # 15-1e NDESITE

DESCRIPTION: Clinopyroxene, plagioclase and olivine phenocrysts
which are partially chloritized. Clinopyroxene is glomeroporphy-—
roblastic with opaaues,plagioclase,and minor olivine. Groundmass
is fine grained, dark brown and composed of plagioclase, opacues

——w—=--== - and=cleudy-glass. Plagioclase phenocrysts are zoned. Some olivine.

- -has completely altered to chlorite.

Crain size abreviations: E=equigranular I=inequigranular Phenos/mtx
Textures: E=evhedral S=subhedral A=anhedral k=skeletal R=rounded
MINERAL MODE % GRN. SIZE mm TEXTURE COMMENRTS
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SECTION # _15-1g ALTERED ANDESITE

DESCRIPTION: Contains phenocrysts of plagioclase, clinopyroxene,
and olivine that are highly altered. The plagioclase shows
spectacular zoning. Olivine is altered to iddingsite. Celadonite
and silica fill interstitial spaces. A small amount of pyrite

-~ -7 —is visible in hand specimen:"" C T T e S e

Grain size abreviations: E=equigranular I=inequigranular Phenos/mtx
Textures: E=euhedral S=subhedral A=anhedral Sk=skeletal R=rounded
MINERAL MODE 7% GRN. SIZE mm TEXTURE COMMENTS
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SECTION # 14 TRACHYBASALT

HESCRITLI: Phenocrysts of cloudy altered plagioclase, clinopyroxene.

and olivine in a holocrystalline groudmass of apatite, plagioclase,
biotite and, opaques. Olivine is partially altered to iddingsite.

Biotite and clinopyroxene are partlally altered to chlorlte

actlnollte, and carbonate

Crain size abreviations: E=equigranular I=inequigranular Phenos/mtx
Textures: E=euhedral S=subhedral A=anhedral Sk=skeletal R=rounded
MINERATL MODE 7 GRN. SIZE mm TEXTURE COMMENTS
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SECTIOKN # 14-1e

ANDESITE (?)

DESCRIPTION:

with a groundmass of plagioclase, orthoclase, and opaques.

is almost completely altered to iddingsite.

encloses plagioclase.

Glomeroporphyritic plagioclase, clinopyroxene, and olivine

Olivine

Clinopyroxene occasionally

Crain size abreviations:

Textures:

E=euhedral

E=equigranular

S=subhedral A=anhedral

I=inequigranular Phenos/mtx

Sk=skeletal

R=rounded

MINZRAL MODE 7% GRN. SIZE mm TEXTURE COMDENTS
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SECTIgN # 14-1h TRISTANITE

DESCRRFTL R'Phenocrysts of clinopyroxene, olivine, and plagioclase in
a holocrystalline groundmass of plagioclase, biotite, orthoclase,
and opaques. Orthoclase encloses some plagioclase phenocrysts.
Biotite and clinopvroxene have partiallv altered to chlorite and
actinolite. Olivine is rimmed by clinopvroxene. Olivine is almost
ccmoletely aitered to iddingsite.

l GCreiz size =zbrevizticns: E=equigrenuler =inecuigrenuler Phenos/mtx
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© APPENDIX III
CHEMICAL ANALYSES



GROUP TITLE-AND-REFERENCE SHEET

CONTRIBUTOR ‘S NAME
SHEILA CHURCHILL

CONTRIBUTION NUMBER

GROUP TITLE (TOPICAL RESUME OF GROUP CONTENTS, 72 CHARACTERS ONLY)

CaRMaACKs QRoUP

GROUP LOCATION (THE MOST NORTHEASTERLY SAMPLE SITE RECORDED ON ANY
SPECIMEN SHEET ATTACHED TO THIS GROUP)

LATITUDE 6a.07 °

LONGITUDE I3S.QS'O

DATA SOURCES

REF. NO. % REFERENCE(8) ##

1 CHURCHILL, &5 1980 <5€odwvnonwﬁvg ond
Chewu6+ﬁ5 og\ the Crefoceomns”

Carmacks Group, Yuron . Unpublished
Rachelor's “Thesis , UBC .

# A NUMBER IN THE RANGE 1 - 10, BY WHICKH THE REFERENCE 1S 70 BE CITED O
ALL SPECIMEN SHEETS ATTACHED TO THIS GROUP. (CONTINUE ON BACK OF
SRHREET 1IF NECESSARY.)

#¥ PLEASE USE CURRENT (1977) GEOL. S0C. AMER. FORMAT, E.G.
COGOLU, E., ET KRUMMENACHER, D., 1967, PROBLEMES GEOCHRONDMETRIGUES
DANS LA PARTIE N4 DE L'ANATOLE CENTRALE (TURQUIE): SCHWEIZER.
MINERAL. U. PETROG. HMITT., V.47, P.B25-831.
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CONTRIBUTDR “E WAME
SHEILA CHURCH [LL—
CONTRIBUTION WO.

A HEADINC IWTDRMATION
ROCK RAME :

Alkali Bosalt .
LATITUDE  (LR.07

LowrTupe 136.40°

CEOLDRIC UNIT
CARMACKS GROUP

REFERENCE WNO.

1
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- R AL FOOLOFMERATE : BT SPATTER -~ EP ROLDCRYSTALLINE STATE DF PRESERVATIDN
e BD -AD a8 BY ETOCK —— —— -~ —~EG KHOUOHYALINE ™ T T T
AE 4E ASH FALDM . BV SUBAERIAL ~ - ER HYALINE 1A KO INFDAMATION
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. NA NO INFDRMATION
FELDSPAKS., FOIDS
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CONTRIBUTOR S KAME
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RP TITARAUCITE
rRQ ALKALI PYRDXENE
RR ACHMITE
RS ACMITE-DIOPSIDE
RT AECIRINE
RU AECIRINE-AUGITE
RV AECIRINE-DIDFSIDE
R MPHRACITE
RX sopIc
RY PECTOLITE
RZ WOLLASTONITE
R1 SPODUMENE

" RY OTHER (ADD IN BLOCK ©)

(5A)  oLIVINE

SB FAYALITIC
s¢ FORSTERITIC
§D  MONTICELLITE

59 OTHER (ADD IN ELDCK €}

HER STLICATE

TA ALLANITE
ALUMIND-SILICATES

TE ANDALUSITE — 7~

TC KYANITE

T0 SILLIMANITE _

JE_ ___BERYL _

TF CLAY MINERAL(S)

76 - CORDIERITE -~ -

TH EPIDDTE .

T CARNET

TV ALMANDIRE

TH ANDRADITE

TL CROSSULAR

TH MELANITE

™ PYRD®E

10 SPESSARTINE

TP - — —MEEILITE - ——————— -

TO TITANITE: SPHERE

TR TOPAZ R

TS TOURMAL INE

7 VESUWIANITE

TU ZEDOLITELS)

TV CHAEAZITE

TW HEULANDITE

TX LAUMONTITE

TY NATROLITE

T2 PHILLIPSITE

T: Z1RCDON

T2 Z0ISITE

T9 OTHER (ADD IN BLOCK C)
OXIDES

UA ANATASE

uE BROOKITE

vt CASSITERITE

uD CORUNDUM

UVE HERATITE

UF JLRENTTE -— -
ue LIMDONITE

UH PEROVSKITE

vl PSEUDGBRODKITE

[IN] RUTILE

SILICA CROUP

UK CRISTOBALITE .
uL CRYPTOCRYST

ur GUARTZ

UN TRIDYMITE

[Va] SPINEL

urP CHROMITE

uva HERCYNITE

UR MACHEMITE

us PAGKETITE

uT PLEONASTE

uu TITANDMAGNETITE o

ULVOUSF INEL ux pe r.o)r'\\e_

é‘ CPAQUES, ORES

U9 DTHER

NON-DXJDES., NON-SILICATES

(ADD IN BLOCK G)

D,

ve
vD
VE
s SE,
ve
UW
v
vi
vJ
VK
- — oL
v

" ve DTHER (ADD IN BLOCK @)

WA
WB

W
wE
WF

APATITE
CARBONATE (S)
CALCITE
DOLOMITE
SIDERITE
FLUORITE
HONAZITE
ODFAGUES, ORES
NATIVE ELERMENT(S)
SULFATE(S)
SULFIDE(S)
CHALCOPYRITE
PYRITE ~ T b
PYRRHOTITE

et MINERALOIDS

CHLORDPHAZITE -
CLASS .
IDDINGSITE =
LEUCOXENE

PALACONITE

S1DEROMELANE

e —— —W9_OTHER —(ADD IN-BLOCK £3 — — —— o =
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oo o "APPENDIX IV ' o R -
DATING INFORMATION
Analytical Techniques:
K is determined in duplicate by atomic absorption using a
Techtron AA4 spectrophotometer and Ar by isotope dilution using

an AETI MS - 10 mass spectrometer and high purity 38Ar spike. Errors

reported are for one standard deviation. The constants used are:
-10 -1 ~-10 -1
b y

Kke = 0.581 x 10 , Kx, = 4.962 x 10

B

40K/K = 0.01167 atom percent.

Rb and Sr concentration were determined by replicate analysis of
pressed powder pellets using X-rav fluorescence. U.S. Geological Survey

rock standards were used for calibration; mass absorption coefficients

were obtained from Mo K« Compton scattering measurements. Rb/Sr ratios
""" "have a precision of 2% (1-0) and concentrations a precision of 5% (1 o).

Sr isotopic composition was measured on unspiked samples prepared using

- . I . oo
standard ion exchange techniques. The mass spectrometer (60 sector,

30 cm radius, solid source) is of U.S. National Bureau.of Standards
design, modified by H. Faul. Data aquisition is digitized and automated

e ____using a NOVA computer. Experimental data have been normalized toa

Bl 8y vavlo of 0.118% end sdiusted sn that the NS stamferd StCl

3
(SRM987) gives a 87Sr/8§Sr ratio of .71022 ? 2 and the Eimer and Amend
787Sr/86

- Sr a ratio of 0.70800 * 2. The precision-of a single- Sr ratio is

0.00013 (1 o). Rb-Sr dates are based on a Rb decay constant of
1.42 xvlo_lly_l. The regressions are calculated according to the -

technique of York (1967; 1969).
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K-Ar
Sample Number(s) and Reference(s) material Date loerror
1ab No: JA-a4d . _decay constants: (WY, /Ry 73./ +2.5Ma.
04, " .
Ref: X Arms?ropas t72/ 08 ( ) = Lo
S hurdil] & o4.72/.584/1.18 ( ) + Ma
4 . .‘ " .
4.96/.581/1.167 ( ) + Ma
Record No:
Suite No: o not reported
Sample Name:
Latitude: Longitude: (X~ Y' 2" or X Y.Y'")
S - R ) u O ! " n
(Ga~ o% 1@ N L1836 24 3o @w (r 2 Yoo . -
UTM Zone R E '~ N; Province
Sec. I L ; R. H Co., State -
(NTS ji5-1/1 ) Cormocks Map Area, Scale |'50.¢00
Location: Carmacks Mo area, 5 km  west of Carma cks
Source Type: utcpred
Rock: alkali  Basald
Geologic Unit: Carmacks Group
Ceologic Age: Uomer C(refoceous
—— Material Analvzed: — WA, /e )«ggmg,'é; 74{4/7%}/ 'I,c,‘n €= l/e%»’ R — S
- Analytical Data: (list duplicate analyses of indicite @ =2, 4 = 3, afe.) ™

L K= 249249 % 000 72/ )0 eo/am) g
Bgt= , ) s 3422 x10 POnoi/gm)’ 7 T=%Rr") -
T i o T T T T i Yt R o o
v o= 3 *
? - - %; (Ar40 _ Xlo—iOCC/gm );( %?Ar4o')
5 % x10 ~"mol/gm)
_ il ,
p— * 4
I}i N E; (Ar40.= xlo;l,occ/gm ); ( %ZAr4O)
2l e e o ox10 T mol/gm) - w, e 2o 4 -
_K__z_.  _. T,__, A e, o e %.>(.Ar<4_0*=_ S s XlO_—‘G CC/gm)“ . S ,_46_._,,
KZO-= S ' s xlo—lomol/gm) i $IAr )
Comment on Analyses: = -
Interpretaltion: N i ~

Collected by: 5.3 Churchill
Dated by: 7. & //amz(’d/ 7
Listed by: Date:_ ©0/.024.%

(>,

(name, institution)



K-Ar

Sample Number(s) and Reference(s) material Date lo0error
Lab Vos- ~— - /S ~Fe fp-- - = decay constants: (Wéa/gﬂx) 67-9  +4.3 Ma- -
= E—— 04.72/.584/1.19 ) . e
e i . ron A

ek fO D 8:72/.3R4f1.18 ) + Ma

Z 5 _ }
4.96/.581/1.167 ( ) + Ma

Record No:
Suite No: o not reported
Sample Name: '
Latitude: Longl._ude (XU ¥ z" or X° Y.2')
'(61’0’ 58 o5 N ,3%6 o 3'30 (% A )y: o
UTM Zone E N; Province Yukon
Sec. 7 B ; -R. /5 Co., State .
(NTS 15-H[10E ) Nekilile Loke. Map Area, Scale |:50,000

Location: Atshini Kk Lake Mao_Qares 4 knn south of  Carmacke,

Source Type: Quicroo

Rock: Andesite

Geologic Unit: (C.armocks Gerouo

.Geologic Age: U ooey Cx@kaceoué

~ Material Analyzed:'  WAole rock, 7474/@/3-7‘74 Eine=Very Fine.

7Analyu_1cal Data: (llst dupllcate analyses or indicate n = '27,71:1 3, ete. )

K—/I{é V2 7 -3.3%6 x10°° cc/gm) - |
: o e -_(Ar _= i SIS0 TR S - R S 40
. ) o %17 ~ LB erlio_]ftmol/gm) ( 53 l/%XAr 7_),
. s . o e AR e _— & ,,_6 s
%;*(Ar40*= xlO_locc/gm 9. ( , %EAr40
% x10 mol/gm)
, -6

:; (Ar40’.‘= 4 x10 cc/gm ). 2 L %EAr4o)

A o s g /g

7 (Ar . -
o ‘ x10 lomol/gm)

)

Be o anw SV L x10 mol/gm) s Mg e g

Comment on Analyses:

TR e

Interprietzition:

_CollecLed by: 5.7 Churchill

Dated by. TE. Harakae!
Listed by: Date: INIAY,

(name, institution)

1l RLAr-Y)
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S K-Ar o
Szample Number(s) and EzZerence(s) material Date lderror
Lab No: )Y -~ decay constants: "‘(',5’,271;7‘&) 480 *2.2 Ma
0D4.72/.584/1.19 ( ) 3 M
Beks K Armslre-a 04.72/.584/1.18 ) =
S Phurebh:’ . °- : ( ) + Ma
: —% 4.96/.581/1.167 .
iy / / . ( ) + Ma
Record No:
Suite No: o not reported
Sample Name: ’
Latltude' Longltude (X Y' z" or X Y.Y')
(@a o% 07 N 18 EO 5(0 ETh w7 (+ 1 ),“ S
UTM Zone E N; Province Yuhkon
Sec- - r T. 7 R. ; CO- r State o
(NTS jos-L |4 )> f—{[e,n’,'on Map Area, Scale |:40 coo

/

Location: 6len\uon moo_area 19 km  east of Carmacks

Source Type: Ou rgoo

Rock: ’ﬁ”achq\oaSCx“"

Geologic Unit:” (Carmaocks  Grou®
I

__Geologic Age: Uoper Crefoceous

Material Analyzed: 3;@2‘,-&7_/%7”4 /,jliy /j.‘,‘gc- 1/5/-7\/7,6;/;6,.

Analytical Datas: (list duplicate analyses or indicate n = 2, n = 3,7 etc)

K = 4. 974 79 (+/3 3, a0t L334 x10°° co/gm) o
K,0= L B _ - %.203 xlO__lomol/gm);( 24{4 3LAC )
=, ' Y (Ar40*__ x10 ° cc/gm )’( %EAr4o) |
20—' 3 XlO—zomol/gm)
* : )
PR 1 it R Y S L et
= R - - : éréo?;""“f“" xi0”® cc/gm ) I ;0
0= U ‘ @ 7 . xlO_lomol/gm) i BLAE"
Comment on Analyses: : B T —
Interpret;at ion: .
Collected by: 5.7. <hucdnill
Dated by: T E. Harabal
Listed by: Date: o0/ /% 30

(name, institution)



L:oﬁg:' tude
prpm BT

ppm Rb

. leatizude _
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Rb-Sr DATA

12-24

627 04" 12'N

136° 24" 30"W
597
79.7
0.135
0.389

0.7054

02050 .

15-1e

61 58' 05"N

1367 13" 307W

805

ﬁ

62° 04' 07"N
135° 56% 48''W
726

216

0.297

0.859

0.7058




(name,

LD 2O
p QF & s
K-Ar . :
Szmole Number(s) and Reference(s) material Date l0error
....... _Lzb Ro: . Dlovirelese _ decay constants: (Plag: ) £9./ *J.¢Ma
d 04.72/.584/1.19 d
Rafy /y ﬁgfong/ ( ) = =3
A. ﬁrmsfran; 24.72/.584/1.18 ( ) + Ma
B 4. . . 5
96/.581/1.167 ( ) + Ma
Record Wo:
Suite No: o not reported
Sample Name:
Latitude: Longitude: (X~ Y' 2" or X Y.Y")
o) i 1 le) i n
- ( o N s e B — W (i e _ ); cmeme . oommamme o -
~ UTM Zone o E N; Province
) Sec. r Ta ¢ R. i Co., State .
(NTS ) Map Area, Scale
Location:
Source Type:
Rock:
Geologic Unit:
Geologic Age:
~ -—Material Analyzeds: """'p/ﬁa,fQC/" 5¢—Efv-v0ﬂ3;z;v)‘/~/ffi}9¢—e Uén?f—fin&*w;” S — -
- d AN
. Analgﬁ:vcal_llata' (list- duplicate Hnalyses or indicaten =2;-n-= 3;-etcs) - zw—
A ; _6
K = 0.735 0.72/ (7‘/972 (ard0*.: /A 993~ xI cc/gm )
o -K_ 0= . S & — - - PP -’ - z —=
2 0.3 L is17gm) © 4. ‘i ar®%)
= N . * N = T
; - %; (Ar40 xlO_lOcc/gm ~);i( 92Ar4o) )
2 % x10 mol/gm) ~ ‘
= * 1
Ié' 0__: = Z; (Ar40 = Xlo lOCC/gm 7) ¥ ( e Ar4o)
T TR g x10 " "mol/gm) .
o S o e
- . K = s % _40*= x10 ~_cc/gm_ ) ___o_
_ ; (AT i ~ S - .40,
o 0= 5 %10 lomol/gm) i RLAE )
Comment on Analyses —
Interpretation: - - — —
Collected by: =
Dated by: T E. Harakal
Listed by Date:__p/-02-80
instictution)
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K-Ar

Semple Number(s) and Reference(s) material Date loerror
Lad No: “Iw/bofe Aeek ” ~ decay constants: (Whele KR 72.4 +5.5Ma-—
o g 04.72/.584/1.19 ( ) + -
L. E < oL, -
LT 0D4.72/.584/1.18 ( ) + Ma
4. O. - N
—0 86/.581/1.167 ( ) + Ma
Record No:
Suite No: o not reported
Szmple Name:
Latitude: Longitude: (X Y 2" or X T.1')
o) . il o) 1 11} )
_ . e RS - F S s . il = e e e e e
UTM Zone ' E N; Province o
Sec. e T. r R. : Co., State :
(NTS } Map Area, Scale
Location:
Source Type:
Rock:
Geologic Unit:
Geologic Age:
. Yateriel inalyzed:  In/hole rock, ;mag-f?m%v»fmr-,"A._.-v —
e Ana-lytical'-’Data - (Iist duplicate" anaiyéé’fs"or'ji'ndi';:'a"t*é""ﬁ“é 2, ’nf=7"3, etc.) -
E = /3/3 /3oé' (""0 A 40%_ 3. 749 xl()_;6 cc/gm ) -
R . 10k (ROl e s T i ?/ 3 oz Ar4o)
- Tz 74?1 x10 mol/gm)
B i N o~ 7 P
= = — - . D— e
,i‘ro= :(Ar40 = s XlO—loCC/gm ), i (- V%ZArﬁ’o)
9 % x10 mol/gm) -
= : * -
: §0= 3: (ar?07= XlO_IOCC/gm ). sz art?0)
=2 2 ST - - %10 "'mol/gm) S —
. - Y s -6 - ]
o ?o: g Kol S 2;_(Ar 0 x10™~ 16cc%gm -) = ( %EAr4O)
T2 x10 mol/gm)'
Comment on Analyses ' . }
Interpieta&ion: _ - B
Collected by: < -
ated by: T E. Harakal o
Listed by: . Date: o/-02-%0

(pame,

institution)



K-Ar

Sample Tumber(s) z2nd Reference(s) material Date loerror
== —--fab Foi1 el Y — - - - - decay constants: -{ /3,'071;7‘&) -4 8:.0--23.2 Ma
— o S,p = 0o4.72/.584/1.19 ( ) + Ma
VL. / L z Z
S Ohurelil/0 04.72/.584/1.18 ( ) & Ma
2 4., . . .
4.96/.581/1.167 ( ) + Ma
Record Ho:
Suite No: o not reported
Sample Name: '
Latitude: Longitude: (X" Y' 2" or X  Y.@' )
VD - SN Y | S Suprputn NN | AN S e B e
o N, 7 Wo( T7.
UTM Zone E N; Province
Sec. P P P Co., State ) N
(NTS ) Map Area, Scale
Location:
Source Type:
Rock:

Geologic Unit:
Geologic Age:

" Mzterial Analyzed:  B,p7i77, ;nza_fi‘\/ F-‘Jzzc-;/ér\/ F:n& ol o e
" "“Analytical Data: (list duplicate analyses or indicate n = 2, n = 3, etc.)
© . K =687 679 (2/37) %, (5 405, /8384 x10 0 co/gm )
K,0= T e 3203 10" o oV (24“#—%27? T
e e e . = i e L _ L.
K = %, 40%_ - x10 cc/gm ) | 40
K, 0= . ¢ (R = ~10 s 1 azaril)
5 % - x10 ~"mol/gm)
_6 ) 3 _
= Ly - *
| X oo %, ; (ar®?’ Al locc/gm ¥, %ZAr‘;Q)
e e e e _le_,JOl/gml LTI R R
K = T T Ty —(5‘1:*40*— . —x]‘.tr6 cc/gm ) ks o 40 o

__Comment on Analyses:

Intefpretation:

Collected by:

Dated by: ff-é/ara,éa/

Listed by: - o . Date: 0/ /% g0

(name, institution)



K-Ar

Sampie Wumber(s) and Reference(s) material Date loerror
leb-No: - /5-/elo- decay. constants:,,(bféa/gﬂx), 7@ +3.3Ma.
04.72/.584/1.18
+
Ref: f? f?‘l"jﬂﬁff‘ﬁna 4 72/ 584/1 18 ( ) = =
S Clurcki /G es : ’ ( ) & Ma
- g A- o- . .
1.96/.581/1.167 ( ) + Ma
Record No:
Suite XNo: o not reported
Szmple Nzme:
Latitude: Longitude: X~ Y' 2" or X0 Y.Y')
" SR - 20 N S o} : n : , - . ;
( N y RS * A - S B A - . -
' UTM Zone E '~ N; Province -
,,,SeC,-, ’ __T' + R. ’ Co., State .
(NTS ) Map Area, Scale
Location:
Source Type:
Rock:
Geologic Unit:
. .Geologic Age:
7 Material Analyzed: - *WAo/a "rat,/( /0'.4/;.-,77?( SEines Verv Eiges =
' Analytical Data: (list duplicate analyses orulggicate n = f;”nﬁﬁ;B,"éfEf)A’ B
K /24 / 24 i - '%...(Artlo*:.‘ 3.3%4 xﬁlO—‘v cc/gm ). ;
KZO 7 7 o g e V-7 x—l—()_lemol/gm) RS é 3 44%1?25. )-
A S e e e iy , ' S T -6 - A
= AQ* » .
' IIE 0-;. . %; (Ar‘o _ leOliocc/gm ). x %EAI—I;O)-'
2 % x10 mol/gm) Sl
.
=% = e =, ,
= i N ) 2; (Ar40 _ z xlO_locc/gm ). s %ZAr4O)
Y e S ———— = = x10 “'mol/gm) - - - - - -
; - -—K »»;:z—_»_“‘»._: aa et s i ___%_ 40*_ - S xlo -6-“” CC/gm _) S ,_. o .:’
g B e T Y ~7 . gi (AT ' -10 ( - srartly
- 2% 7 < xlO mol/gm) ’ ) -
o Comment on Analyses" ) o
Interpretétioh: B ] ]
Collected by: , o R
Dated by: T E. Haraba!
Listed by: ' Date: o/ /] %o

(name, institution)




~

K-Ar

material Date

(==

Sample ‘Lmrcr(s) and Reference(s) Yerr
~1ab Koi A= - - -decay constants:- (Wole-ix) -F73+/ 2.5 Ma
04.72/.584/1.19

. +
e . Armsirona 04.72/.584/1.18 ; ) ) ==
S. Churcd:l/ ¢ P S - : ( ) - Ma
- 54, .581/1.16 <
86/.581/ ? ( ) ax Ma
Record No:
Suite No: o not reported
Sample Rame:
Latitude: : Longitude: X Y' z" or X Y.Y')
_ o) N TR | SR Oz L R | S
« - N, W 1
UTM Zone - E ’ N; Province
Sec. I L ¢ R 3 Co., State .
(NTS ) Map Area, Scale
Location:
Source Type:
Rock:

Geologic Unit:

Geologic Age:

‘Material Znalyzed: WAole rock, suality Fine— Very gine.
i i ol

m.AHéi&A;icaj:jjéﬁéf” (llSt dupllcété analyses or indicate n QWZ;vh'; 3,”éfd;)d

Interpretation:

Collected by:
Dated by: T E. Havaka/

Listed by: ' o Date: p/.02.%0
(neame, institution) -

K= 247 249 % 40% 72/9 x10° cc/gm ) T
KZO— o _ ) ? : 8.443 xlO—_lUmol/gm) A 8? 9 %, &E
N Bt e ey e . S Bn o s s s e T _ o -6 . — B i
- *
§ - %;(Ar40 _ xlO_locc/gm );( %XAr40)
5 S x10 ~"mol/gm)
-6
= *
roe 7 5 (art07= — locc/gm X %Z‘.Ar4o)
9 N - o %10 “mol/c gm)m R
K= TR, 40%= o X307 " cc/gm ) | 40
~Comment on Analyses’ - _ _ -





