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INTRODUCTION 

The Chevron Canada L td . Deadman property and Ukon Jo in t Venture Tombstone 

property cover uranium minera l izat ion associated wi th Cretaceous a lka la i igneous 

complexes. These zoned in t rus ions , i n fo rma l l y re fer red to as the Deadman Stock 

and Tombstone Ba tho l i t h , are located 53 km north and 52 km northeast of Dawson 

C i t y , respect ive ly . The best minera l iza t ion i s re la ted to an unusual peralkal ine 

rock, re fer red to as t i ngua i te . 

PREVIOUS WORK 

The Deadman property, staked in 1975, was explored by geological mapping and 

hand trenching in 1976 and fu r ther geological mapping and 226 m of diamond d r i l l i n g 

(6 holes) in 1977. The work is summarized in the 1977 "Geological Report on the 

Rack!a Project U435" by G. Walton. D. Eaton v i s i t e d the property b r i e f l y in 

1976 and again in 1980. The Tombstone property was staked in 1976 and explored 

by geological mapping and hand trenching in 1977 and 1978 and 1774 m of diamond 

d r i l l i n g (17 holes) in 1979. This work is compiled in the 1979 "Ukon Jo in t Venture 

Final Report" by A.R. Archer and D. Eaton. Eaton is cur rent ly working on an 

M.Sc. thesis at the Universi ty of B r i t i s h Columbia, concerned with petro logical 

and s t ruc tura l controls of minera l iza t ion on Tombstone property. 
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GEOLOGICAL SETTING 

Both propert ies l i e above t r e e l i n e and exh ib i t mountainous terrane which 

has been deeply incised by Pliestocene to recent alpine g l a c i a t i o n , characterized 

by broad U-shaped val leys wi th cirques at t he i r heads. Elevations t y p i c a l l y 

range from 1200 m on the va l ley f l o o r to 2100 m on the peaks. Most h i l l s i d e s 

are obscured by ta lus and the va l ley bottoms are la rge ly blanketed by g lac ia l 

debr is . 

The Deadman Stock intrudes a th ick section of Hadrynian and/or Cambrian 

e las t i cs and volcanics, whereas the Tombstone Bathol i th cuts l a te Paleozoic to 

Mesozoic e last ics and carbonates. The int rus ive-wal1 rock contacts are sharp 

and hornfels and skarns are commonly developed peripheral to the in t rus ions . 

Sedimentary and volcanic r a f t s and xenol i ths are abundant w i th in the int rus ions 

and many have been rec rys ta l l i zed and p a r t i a l l y ass imi la ted. 

The Deadman Stock and Tombstone Batho l i th are both crudely zoned with syenites 

and peralkal ine microsyenites, known as t i ngua i tes , on the margins and monzonites 

and quartz monzonites in the core. In general , the rocks are coarse grained and 

lack prominent textures, aside from ve r t i ca l or ientat ions of tabular c r y s t a l s ; 

however, the t ingua i te exh ib i ts a wide range of grain sizes and textures. Early 

mapping suggested that the t i ngua i te was a la te stage d i f f e r e n t i a t e but de ta i l 

mapping and petrographic studies have shown that these rocks were the f i r s t 

i n t rus ive phase and were formed when f l u i d s enriched in H 20, potassium and 

uranium col lected near the top of the magma chamber. Thus, many t ingua i te 

bodies which were i n i t a l l y mapped as dykes or pipes have been re in terpreted 

as xeno l i ths . Four main types of t i ngua i te are recognized on the Tombstone 



property: 1) pseudoleucite t i n g u a i t e ; 2) sheared t i n g u a i t e ; 3) aphanit ic 

t i n g u a i t e ; and, 4) coarse grained t i n g u a i t e . Although a l l exh ib i t s imi la r 

mineralogy, each has a d i s t i n c t i v e tex tu re which r e f l e c t s upon i t s genesis. 

Pseudoleucite t ingua i te contains 5 to 30%, 3 to 20 mm, whi te, subhedral to 

euhedral pseudoleucite phenocrysts and 1 to 5%, 1 to 10 mm, whi te , euhedral 

orthoclase phenocrysts in a medium grey, aphani t ic groundmass of predominately 

orthoclase and b i o t i t e . These rocks are apparently unaffected by p o s t - c r y s t a l l i z a t i o n 

tex tura l overpr in t ing and normally occur as large bodies. 

Sheared t ingua i te is a sugary, moderate to st rongly f o l i a t e d rock in which 

pseudoleucite phenocrysts are elongated or t o t a l l y obscured. Although b i o t i t e 

is general ly preserved, i t is in some cases a l te red to hornblende. Sheared 

t i ngua i te commonly occurs as xeno l i ths surrounded by syenite or monzonites or 

in broad zones para l le l i ng contacts between pseudoleucite t inguai tes and syeni tes. 

Stress studies indicate that the f o l i a t i o n resul ted from fo rce fu l in jec t ion of 

syenite which cut the t ingua i te in the cupola during what may have been an 

explosive event. 

Aphanit ic t ingua i te contains few or no pseudoleucite phenocrysts and 

propor t iona l ly more b i o t i t e than t i n g u a i t e s . I t occurs in tabular zones ranging 

from a few centimeters to tens of metres in width which appear to be channel ways 

in which the l a t es t phase t i ngua i te f l u i d s c r y s t a l l i z e d . 

Coarse grained t inguai te is d i f f i c u l t to recognize, as pseudoleucite 

phenocrysts boundaries are poorly defined except where h ighl ighted by weathering. 

These rocks are res t r i c ted to small xeno l i ths in which extensive recrystal 1 i za t ion 

has occurred. 



Only pseudoleucite and sheared t ingua i te have been observed on the Deadman 

property where they are re fe r red to as pseudoleucite and b i o t i t e , b i o t i t e -

hornblende or hornblende syen i tes , respect ive ly . The subunits are a l l assigned 

to a larger u n i t , referred to as f low banded syen i tes . 

The syen i t i c and monzonit ic rocks on both proper t ies are general ly s im i l a r , 

although the larger Tombstone Batho l i th has a small g r a n i t i c core tha t i s not 

exposed at the Deadman Stock's present level of e ros ion . The in t rus ions show 

l i t t l e evidence of pos t - i n t rus i ve f au l t i ng or f o l d i n g . 

MINERALIZATION ON TOMBSTONE PROPERTY 

Although a l l phases of the Tombstone Batho l i th e x h i b i t anomalous rad ioac t i v i t y 

and unusually high uranium backgrounds, only t i ngua i t e and narrow, syenite dykes 

cu t t ing the t inguai te contain s i gn i f i can t uranium concentrat ions. Based on 1979 d r i l l 

r esu l t s , the average uranium content of t i ngua i te in the Tombstone Batho l i th is 

estimated to be between 50 and 60 ppm UgOg of which 50 to 90% appears to be 

ex t rac tab le . Thin section and scanning electron microscope examination indicates 

tha t most uranium occurs w i th b i o t i t e , zircon and i n t e r s t i t i a l purple f l u o r i t e 

in typ ica l t inguai te specimens. 

Six environments tha t host uranium concentrations have been i d e n t i f i e d : 

1) dyke- l ike aphanit ic t i ngua i t e zones; 

2) veins para l le l i ng f o l i a t i o n in sheared t i ngua i te in the contact zone between 

pseudoleucite t i ngua i te and syeni te; 

3) veins in sheared t i ngua i t e xenol i ths surrounded by syeni te ; 



4) i r regu la r l y shaped pods of b i o t i t e - and purple f 1 u o r i t e - r i c h t i ngua i te 

which grade in to normal t i n g u a i t e ; 

5) contacts between t i ngua i t e and the wallrock sediments; and, 

6) narrow syenite dykes in t rud ing t i ngua i t e . 

A l l of the above environments have produced surface assays exceeding 2 l b / t on 

U^Og however d r i l l i n g has shown that most exh ib i t l i t t l e ve r t i ca l con t i nu i t y . The 

best surface, as from the Tombstone property, returned 21.2 l b / t on U^Og over one 

metre from a trench cu t t i ng a dyke- l ike aphanit ic t i ngua i te zone. D r i l l holes 

which should have in tersected t h i s s t ructure 15 to 30 m below surface produced' 

only background uranium values. The best i n te rsec t i on , 8.2 m grading 0.705 l b / t on 

U^Og, was obtained from an i r r egu la r pod in the t i n g u a i t e . 

The uranium concentrations in t ingua i te usual ly occur as disseminated uran in i te 

in close association wi th purple f l u o r i t e and b i o t i t e or in f rac tures as u ran in i t e , 

sooty pitchblende, or ye l low secondary uranium minerals. Uranium to thorium ra t ios 

are usually greater than 1:1 in the t i ngua i te . There are no associated concentrations 

of rare earth elements or niobium. Most t inguai te-hosted uranium occurrences contain 

only minor pyr rhot i te and/or p y r i t e , however, sheared t ingua i te occurrences are 

commonly gossanous and contain up to 5% py r rho t i t e . 

Syenite dykes wi th anomalous uranium contents are of ten gossanous. Although 

py r rho t i te is the only sulphide commonly seen at surface, d r i l l i n g has shown 

that the dykes also contain abundant, disseminated and f r a c t u r e - f i l l i n g 

chalcopyr i te , p y r i t e , p y r r h o t i t e and arsenopyrite wi th minor molybdenite, 

sphaler i te and galena. The largest dyke of th i s type assayed 0.22% Cu, 0.27 

oz/ton Ag, and 0.11 l b / t on U^Og across 88.4 m. Most uranium in these dykes is 

associated with purple f l u o r i t e and uranium to thorium ra t ios average 1:2. 

These dykes may be re la ted to a deeper porphyry system. 
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MINERALIZATION ON DEADMAN PROPERTY 

Of the six environments exh ib i t i ng uranium concentrat ions at the Tombstone 

property, only those hosted by sheared t inguai tes have been observed on the 

Deadman property. These zones, re fer red to as Type 1 m ine ra l i za t i on , exh ib i t 

nearly ident ical mineralogy, t ex tu res , geometry and grades to those at 

Tombstone (zones UG 1,2, and 3 and S l l and 15 described in the 1978 UJV Final 

Report). Included in t h i s category are Showings 1 , 2, 3, 4 and the Hump 

occurrences. These zones are c h a r a c t e r i s t i c a l l y lense-shaped bodies which 

ra re ly exceed 2 metres in width and 50 m in length and contain i r r e g u l a r l y 

d i s t r i bu ted veins or ve in le ts of pi tchblende, with or wi thout yel low secondary 

uranium minerals. The veins normally para l le l f o l i a t i o n in the sheared t i ngua i t e . 

The abundance of uranium is d i r e c t l y proport ional to the abundance of b i o t i t e 

and purple f l u o r i t e in the host rocks. Although they l o c a l l y produce encouraging 

assays, they exh ib i t l i m i t e d l a t e r a l and ver t i ca l con t i nu i t y . The largest zone, 

Showing 1 , produced assays up to 30 l b / t on U^Og from surface and hand trenches, 

but d r i l l resul ts returned only background values at a depth of 15 metres. 

Work on the Tombstone property has shown that the sheared t i ngua i te hosting 

these occurrences have much lower uranium backgrounds (10 to 20 ppm) than 

pseudoleucite t i ngua i te , suggesting tha t the uranium was probably remobil ized 

during the deformation. The bet ter zones are weakly to moderately gossanous 

and contain f i ne l y disseminated p y r r h o t i t e . 

Types 2 and 3 anomalies, spot high and f rac ture anomalies, respect ive ly , 

are common to both propert ies but are too small to be of economic s ign i f i cance. 

The tho r i t e occurrence at the Deadman property has no para l le l at 

Tombstone. 
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CONCLUSIONS 

Explorat ion on both the Tombstone and Deadman propert ies has shown tha t 

a l l environments hosting r e l a t i v e l y high grade uranium mineral izat ion ( i . e . 

greater than 2 l b / t on UgOg have l im i t ed tonnage po ten t ia l and are of l i t t l e 

economic s ign i f i cance . I f the pr ice of uranium were to show a dramatic increase, 

some bulk tonnage potent ia l may ex is t a t Tombstone f o r uranium zones hosted by 

pseudoleucite t ingua i tes or copper-s i lver-uranium-bear ing syenite dykes. 

Mineral izat ion of t h i s type i s not know to ex i s t on the Deadman property. 

The bulk tonnage potent ia l of the sheared t i ngua i te host ing the Deadman 

occurrences has not been evaluated, but these un i ts have l i t t l e potent ia l at 

Tombstone. 
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