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Metzllogeny of the Tolovane mining cistrict, east-central #£laske
by

M.S. Robinson

The Tolovan:z mining-district is centered near the towvn of Livengood,
epproximgtely 70 Qiles no}thveét of Feirbenks, in east-central Alaska. Figure 1
is & simplified geologié mapfof the .arez surrounding Livengood.

Bedrock exposed in the region is dominated by a complexly deformed seguence
that ranges in ege from Cambrian to Cretaceous. This sequence, although
tectonically dismembered, hes close zffinities to rocks of the Selwyn Bacin and
Cessiar Platform in eastern and centrz) Yukon Territory, Canada (Chapmar and
_othgrs, 1980, Rodinson and others, 1983, and Tempelman - Rluit, 1984).

" The oldest rocks in the Livengood eree (the Grir unit) comprise en interlavered
sequence of waroon and gr;;n slate, ;lack slzte, dark gray limestone, vitreous
ﬁuartzite and bimodal quartz sandstene (grit). The green slate of this vait
contzins the trace fossil Oldhazmiz and hes Deen assigned an Early Cembrien ege
(Churkin a2nd Brzbb, 1965). Similar rocke in the Yuken Territorv zre included in
;ge,Gri: nit of Gabrielse 2nd others (1873) end are believed to floor the Selwyn
Basin anc Cassier Platform {(Tempelmen - Kluit, 1984). Southeest of Livengood,
'rocks of the Grit unit are zpparently thrust over z Cembro-Ordovician'sequence

Bf shezred vqlcanics quar:zi:es_and slate, thzt zre considered to be equivzlent
to the Tossil Creek Velcenies in the Wnite Mounmtzins zné of Zarly Ordovician age
(Buncétzer, 1983, zné¢ Chapman zné others, 1271).

Lbeve the Cembro-Ordovicizn seguence it 2 uxit of Ordovieien te Silurien ege
cozpesed of variegated chert 2n¢ shele, grey chert, dolomitic limestene znd
minor feisic tuvff 2nd greenstonme., Thie unirt, tﬁe Chert terrzne of Robinson and

ctheres (1983) 2ncludes the lower Ordovician Livengeod Dome Chert ci Cheapmen ano
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others (1%80) and is Equivalent to the Road River Formetion in the Yukon
Territory (Chapman and others, 1980, Robinson and otherg, 1983, &nd Tempelman -
Kluit,‘1984). |

Next, & rock sequence dominated by interlayered tlastic sediments and gray

-chert of Paleozoic age that mav be equivilent to rocks of the Earn Group in the

Yukon (Robinson and others, 1983, Tempelman - Kluit, 1984), is apparently
transirional between rocks of the Chert terrame and an overlying sequemce of
clastic turbidites of Middle and Upper Devonian.age.

Assoclated with the Devonian sequence neer Livengood is a dismembered and

- tectonically mixed mefic-uvltramafic complex that includes gabbro, diorire, and

serpentinite,

North of Livengood the Rampzrt Group of Mississippizn to Triassic age is

present and comsists of .a Heterogenoﬁs mixture of gabbro, pillow basalt,
. dlorire, chert, conglomerare, sendstone, znd shale (Brosgd and others, 196%).

" The Rampeart Grou§ may be equivalent to the Circle Voleanics of eastern Alasks

end is juxtaposed against the older rocks meer Livengood slorg what is probably
2 faulted unconformity (Robinson and others, 1983).

South of Livengood e thick sequence of thin bedded, interlayered sandstone,

" shale and conglomerate of Jurassic to Cretaceous age, (Mesozoic flysch unit of

Robinson and others, 1983) unconformzbly or structurally overlies rocks of the

Devonian clastic unit anéd rocks of the Cambre-Ordovician unic.
. »
"FTelsic to intermeédizte plutors of Tertiery or Lzte Cretaceouc age intrude the
Devonian clastic unit near lLivengood ané the Mesozoic flvsch south of Livengood.
Although tectoniczlly cdismembered, detziled wepping and strtatigraphic
reconstructions in the region (Tigure 2) suggest that the stratigrephic

succession from the Cambrizp through the Devonizn is continuous and probably

represents the western centinuzrion of the Selwyn Zzsin in Alaskz (Robinson and
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others, 1983, and Tewpelman - Xluit, 1984, Robinson, 1983, Smith, 1883,
Bundtzen, 1983, and Albanese, 1983b’, thus the metallogeny of the Livengood ares
mef 2lso be similiar to that.of the Selwyn Bgsin.

Gold placer deposits in tﬁe Livengood zrea have produced over -375,000 ounces
of gold finée their discovery in 19)4. The most productive creeks in the area
afe centered in the Monéy Ro-b and Amy Dome 2reas, east. of Livengood and on”
Livengood Creek, north and west of the livengood t;unsite._ Gold lode deposits
in the livengood area consist of small gold-entimony-quartz veins and

mineralized felsic dikes that intrude the Mesozoic flyseh and Devonian clastic

unit and contain gold concentrations that Tange from 1.0 to 5.0 ppn (Robinsomn

and others, 1983, Allegro, 1984, znd Albanese, 1983a).

2ones of pyritic massive sulfide are presemt in rocks of the Pzleozoic clestic
and chert unit - (Eamm Grouﬁ) north ofILivengbod. The zones contzin very low base
metz]l valves however, their presence suvuggests 2 permissive environment for
syngenetic metal concentrations in these rocks.

Rocks of the Chert rerrane {(Road River Yoruatioﬁ) northwest of Livengood, are
tﬁe_hosc to stratabound limonitic chert brecciz horizons that contain gold
concentration on the order of 1.0 to 1.3 épa. The origin of these mineralized
zones 1s unknown, at present; they may represeﬁt eicher epigemnetic
Tinerzlization or sygenetic, exhzlitive depcsits (Robinson ené others, 1983).

vezr Mt. Schuvatka, northeast of livengoel, rocks of the Chert terrzne contein

»

20nes of wzesive smithsonite (ZnCO.), hostedé in silicified carbonate. The zinc
: >

minerelizetion mey represent remobilizec prizervy symgenetic zinc concentrations

ir rocke eguivalent to the Road River Tormztior in Selwyn Iasin, ané thereiore

cerries significant implicatione concerming the regional metallogeny 2nd minerzl

pctentiz) of these rocks.
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o Figure 1. Simplified geologic map of .the livengood.zresz
- _(from Robinson, 1983; Smitrh; r983; Bundtzen, 1963 °~
Albzmese,- 1983; and Chapman-and others, 1971)

- % Indicates metal concentrations discussed in the rext .
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