QUATERNARY GEOLOGY NOTES

SURFICIAL GEOLOGY
Steep mountainous areas are characterized by bedrock exposures (R) and a thin colluvial veneer
(Cv). More genile siopes at high elevations may have a thin blanket {Cb) of glacially derived diamicton,

resedimented by siope processes after initial deposition. Many high-elevation areas are subject to rapid \ . 20" 133°15' - .
mass movements (rock falls and debris flows) and snow avalanches. Noteworthy is a large landsiide 133°45' 40' 30 85000 86 25 90 91 52 03 o4 95 96 o7 o8 Province of British Columbia
composed mainly of basalt and scoria debris 1hat extends from the east side of Ruby Mountain across the 71 72 73 74 76 81 82 583000m €. 5 mE 87 88 59°45' Ministry of Energy, Mines

Ruby Creek valley. Landslide debris typically consists of angular bedrock material ranging in size trom sand 59°45' , : - - =T LY A )
to large boukiers and some surficial sediments. Periglacial features such as solifiuction lobes, stone stripes, i ! i i
nivation hollows and cryoturbaled soils are commen, especially in the northwest part of the map area and ic a
lesser extent along the high mountains in the south. Talus deposits are common below most bedrock cliffs
and rock glaciers occur in some high cirques.

Lower slopes and valley bottoms are typically covered by morainal deposits (Mb, Mv) consisling of
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unsosted, massive diamicion. These tills are generally matrix-supporied, with clasts up io iarge bouider sg: OPEN FILE 1992-7
occurrng in a mixture of sand, sit and clay. They are typically compact, impermeable and poorly drained.
slopes, tills are often overiain by 1 or 2 metres of poorly consolidated, sandy diamicton produced by colluvial 23
processes. They are comprised of glacial debris mixed with angular local materials and are commonly S U H FI c l A L G EO LOG Y A N D P LAC E R
interbedded with thin lenses of sorted gravel, sand and silt.
Glaciofluvial sands and gravels {FG) are most concentrated along the valley bottoms of Spruce, G 0 L D S ETTI N G S 0 F T H E
Pine, Otter and Fourth of July creeks. Glaciofluvial deposits consist mainly of moderately to well-soried, well- 0l
stratitied, non-cohesive gravels and sands. They typically have a high porosily and permeability and are weli 22 ATLI N - SU R P RI S E L A KE A H E A
drained. Clasts are well rounded and generally in ihe pebble 1o cobble size range. Well-developed .
glaciofluvial terraces occur in the lower Spruce Creek and Pine Creek vatleys and merge with raised
glaciofluvial delta complexes east and northeast of Atiin. A large kettled deita complex also occurs in the % .I".ltJ NTS 104N/11 w! 104N/12E
Fourth of July Creek valley at the northern edge of the map area. An ice-contact kame complex occurs at the ; . .
mouth of Otter Creek and there are asker complexes in the lower and uppermost reaches of Spruce Creek. . 91 GeOIOQY by Victor M. Levson and Daniel E. Kerr
Glaciolacustrine sediments (LG) are uncommon surficial deposits in the map area but occur along Iy : 1:50 000
the shore of Atlin Lake and along Fourth of July Creek. They form a thin discontinuous veneer over morainal .
materials and bedrock and are typically comprised of cohesive, impermeable, laminated to massive, sifts and rf 7 ’ Miles] £ - L
clays. Sandy 1o pebbly, raised, beach deposits occur along Atlin Lake (Lacelle, 1985). i Metres 1000 0 _ _____wm M0 __ _
Fluvial deposits are confined mainly to alluvial fans (Ff) at the mouths of creeks entering the Yt “NDA . ; 20 EEEEE - s
Surprise Lake valley, the Pine Creek fan-deita at Atlin Lake and narrow floodplains of streams throughout \ e ) JAS , ; il
the area . They are similar 1o glaciofluvial deposits but tend tc be finer grained and often are water saturated. i\ B (7= AU \ R i i A - r ol Alin area Dlease Tefer o 1he ”
Bog and marsh deposits (O) ocour mainiy in valley botloms, particularly along Alfin Lake. i il N\E d), \ l’l‘\ % "\\BV N C‘@ﬂ MG % i / ’% / Fotr_ﬂar:’ T,Qemtmrvn:: m(geilll: 'c‘aclifgt?::o,gzi: n:r:arat(:f (r}4ch:'I$1 Svep‘:?ﬁlﬂ 212; bl)'l Victor E‘I Levson in GeolgéiagZI
More detailed descriptions of map units in the Atlin area can be found in a report on terrain capability N ; N S ” {7 éntitle uaternary logy o 4 Petrol Resources. Paper 1999-1  Geology based
for residential settiements (Lacelle, 1985). ; ,\//" W~ RSN ; 19 Fieldwork 1991, B. C. Ministry of Energy, Mines and Pelroleum Resources, Paper 18 , ay
C G i . W =23 ‘f///}’/ ;”-‘f AR EEE SN S on alr photo interpretation followed by ground-truthing limited to road accessible areas. Fieldwork
QUATERNARY HISTORY AND CHRONOLOGY il ARG x2S (ININEZSESoNT ) /S completed in 1991 and assisted by Heather Blyth.
Gilaciation of the Atlin area was preceded by an exiensive period of preglacial fluvial valley incision ) N {;{/ 1 e \-f}'\\i;‘\/j 1, J oy 8 W 2NN W P
during which many of the placer deposits in the area accumulated. During the last glaciation ice initially T i NSS4 LN =
moved info the Atlin region down major valleys from accumulation areas in the Coast Range. lce apparently o6 jf':""f s .-.;;\‘:\\';?_‘ Was—z N 5
occupied the Allin Lake valley before smaller tributary valleys, resuiting in damming of streams such as 5 / A S e v
McKee Creek, just south of the map area, and Spruce Creek. lce damming in the Boulder and Otter Creek {/’/ 7 ] MAP UNIT LETTER NOTATION SURFACE EXPRESSION
valleys may aiso have been caused by a glacier flowing up the Pine Creek valley. Prograding glaciofluvial AL
delta complexes formed in all these ice-dammed lakes. During full glacial times the region was almost entirely 5 | ) - SINPLE TENRAIN UNIT SYSTEM b Biankel [> 1 meire)
ice covered by a northeasterly flowing regional ice sheet resulling in a ubiquitous surficial cover of glacigenic . an
sediments. Well-developed moraines are rare, but recessional moraines occur locally, as in the upper Ruby 7 17
Creek valley. 7 . . h hummocky
During deglaciation ice-comact kame and esker complexes formed in a number of areas and a glacial '"::"J matenial ——9'[_;———- surfacs expreasion §
lake developed in the Atlin Lake valtey. Outwash from Pine and Spruce creeks deposited glaciofiuvial deltas e ———————— 1 tarac
nertheast and east of Atlin. As the lake level dropped, deltas and comelative beaches and outwash terraces ailiniore H y vanear (< 1 metre)
were consiructed at successively lower levels. The highest lake leve! in the area, delermined by the s i 16 COMPONTE LbTS
distribution of glaciolacustrine sediments and by maximum delta elevations, was at about 780 metres above ¥ (TR Cx The componem (Cv) abova the symbol siraligraphically overlies the cre below (MO)
sea level. A glacial lake aiso formed in the McDonaid Lakes area as a resuft of damming by Atlin valley ice . “ 40 Mo
retreating down the Fourth of July Creek valley (Taliman, 1975). The elevation of large pitied dehias along v &
Fourth of July Creek northeast of McDonald Lakes indicates that the maximum glacial lake level there was 40" 1. 5= ! O BER- /Y » VR The componen (Mo} in fracl of the symbol is mote Exienthe Ihan the one that Iokows {R)
higher than 1000 meires above sea level. "‘g L o - ey 7 T
During and tollowing deglaciation, previously deposited glacigenic sediments were extensively - £ F AN W ! ’ACE;;//;/ ,. f;’é ////,f, 7 TEXTURES
reworked by colluvial processes under paraglacial conditions. Resedimented glacigenic deposits are T M N BTN g e o
common at the base of steep slopes. Similarly, paraglacial alluvial-fan sedimentation was probably very active LG ‘5 Y ' Mbv,} c ¥
during deglaciation and has conlinued, at slower rates, to the present. Wood, buried less than 1 metre from | : . SURFICIAL MATERIALS s .l
the surface on the Boulder Creek fan, yiekled a radiocarbon date of 2270 + 90 years B.P. (AECV-1500C)
indicating that fan sedimentation has been slow for at leas! the last two millennia. At high elevations, A amhropogenic Man-made or man-moditied maleriats. s s
periglacial processes have played a large role in the evolution of geomorphic features throughout much of ¢ colluviat Dlarmicion with varisbls siruclurs and iexture; Includes 1aus, svalanche, araver
the Holocene (Tallman, 1975). Rock glaciers, solifluction lobes and stone stripes are common high- landeikhe, cwbria fiow and other mase wasiage products and weathensd bedrock. g
elevation features. At leasi one major posiglacial landslide has occurred in the area. Fluvial terrace, £ eollan Fine san and st transponied by wind; incluces dune and loess deposis. b boulder
fioodplain and aclive channel deposits have also formed along valley bottoms during the Holocene. v Grave, aare or 8t dopostad by sreams and rvers: ncludes foodplan ) e
. r'n:-r flll'Tlal. drelll and alluvial fan sediments. ' & on
PLACER POTENTIAL .
o] placiedluvial Fluvial sediment dq_aouhud In aswociation with glacier ice: generally consisie
Potsntial burled-channel deposits of pravel and sand; includes ketled oulwash, kame terraces And sshers.
Spruce Creek has produced more placer goki than any other siream in British Columbia and buried T Parmanent snow ard ca; glaclers and losliak.
fluvial channe!l deposits in the valley continue 1o support mining operations. Most activity has been U racusirine Sedimeni depostied in lakes or around laka shorelives; ganarally consisle of ON-SITE STMBOLS
concentrated along the iower end of the creek. A paleochannel on iower Spruce, locaily oblique to, and 2and, sM and clay; includes beach and lacustrine Israce deposits. -
mainly south and west of, the modern valley has been extensively drilled in an attempt 1o delineate the G glaciolacustring Lacusirine sediment deposited in sasociation wh glacier ics: imiar 0 Beumin, <rag and ta! ¥
buried-channel geometry and numerous underground workings have been developed in the past to expiok iacuetcine deposis but dapiays features such &8 slump structures, fos-ratted
the gravels. In addition, much of the valley upstream of the Nolan underground mine, near the confluence of slones and : Stiae, prooves (e J::-m A
Spruce and Dominion creeks, has good potential. Depth of ice erosion and thick giacial and glaciofluvial M morainai Diamicton (tik} uﬂ.;ﬂ;d *’i?:ﬁ’.’.’ hJu g::go::da:.::ﬂ?fi;ml r::) r:nnl.l- ' —
overburden are the main factors limiting the location and exploitation of these deposits. ;ﬁ";:;;'f T e riaole g : Fiutings
Pine Creek is the second largest placer producing stream in British Columbta and i is probable that _ ater: Moraine ridge {major, minorj| g
any undiscovered paleochanneis of Pine Creek, downstream of Surprise Lake, would also be highly o erganic Ty e e Bor S g8 e Eow o ot oo |
auriferous. Although thick glacial and glaciotiuvial overburden inhibits exploration, there may be potential for - atod malraL unknawn) LA
expansion of mining operations upsiream and downsiream of previously mined areas and possibly also A bedrock Ouicrops and rock covered by less thln 10 cm of unconsalidated maisnal e charel i, ()(;;' X’
closer to the valley sides. The Pine Creek valley is wide and has good potential for discovery of new buried U undifterertiates Material of variable taxiure and origin. miner)
deposits, particularly 1o the north and east of previously mined areas. On the north side of the valiey, broad, Vv volcanic Unconsoliiaied pyrociasiic sediments including volcanic ash, lapili and E o —
linear topographic lows are recognizable on airphotos and may represen surface expressions of former coarser sjects, ::"
gold-bearing paleochannels. The most prominent linear depression, paralleling Ping Creek, is in pan W marine Secimart deposiied in marine watars or alorg coastines; gereraly consiis d L P sl
occupied by Moose and Ek lakes. Similarly, the area between the Birch Creek confluence and Surprise ciay, 8if, sand or grave; frciudes beaches £nd cesper waler depcais. Qlacier Now —_
Lake has not been mined and, given the historical productivity of upstream tribuiaries such as Otter, Boulder WG glaciomarine Secimert deposiied in a marine environmant In cioss prosimiy fo glacter ke; Strandiine o
and Ruby creeks, it seems probabie that paleochannels in ihat area would also be gold bearing. Data on 1he _ qureraly | p::.r:" saned and atraiied or massive; includes glaciomarine Lantaie (rescll sca
depth of ice erosion and consequent placer preservation potential in these areas has not been published. ¢ opes m

Confined channel gravels below Pleistocene basalts and rock avalanche deposits in the Ruby

Mountain area have good placer potential. Unexploited paiecchannel deposits, on this creek and on others
such as Boulder, Birch and McKee creeks, will mostly be small channel remnants ¢n the valley sides, but
there is local potential for more extensive deposits in areas where the valleys widen.

The broad alluvial flat on Wright Creek, downsiream from the point where it bends from a northwesi "
10 a northerly trend, has good potential for deeply buried fluvial channel deposits. The valley is narrow and
obliquely orienled to the regional ice-flow direction and therefore may have escaped deep glacial erosion.
Lower Wright Creek was the site of an underground operation that temporarily explotted a rich gold-bearing
gravel al approximately 30 metres depth. There is potential for upvalley extension of the buried channel
deposits currently being mined on Otter Creek and for buried paleochannel remnants along the valley side i
in previously mined areas. In addition, there is buried placer potential on lower Otter Creek in low lying areas
south of Surprise Lake and west of Wright Creek. One prominent linear depressicn in this area is shown on 35
the map. 1 ik /2

There is potential for buried alluvial-tan channel deposits at the mouths of most of the historically : S G ol AL
productive creeks in the area, particularly Otter, Birch, Boulder, McKee and Ruby creeks. The most S S,
productive parts of the channels would occur on bedrock near the paleofan apex. The continuity of the N X,
channels in the lower paris of the fans may have been disrupted by glacial erosion and the depth of burial - . ==
there would aiso be greater than near the fan apex. '

PLACER GEOLOGY LEGEND

B e
b N CommymCotion -
) Yo [ :

WL Fonf o S
" 2370 S A
R HALE

7 | a5 ’ Areas of active and past placer mining

Araas with buried placer potential:
_—mmi Fluvial paleochannels {approximate, inferred)
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Potentia! Holocene placers . Y. o
Although postglacial placers are less productive than buried channe! deposits, they may have I S e e T R ]
potential for efficient mining operations with good recovery systems. Holocene fiuvial and alluvial piacer : .
deposits have not been heavily exploited to daie in the region, mainiy because they are relatively low-grade - L
and contain finer gold than buried-channel gravels. Large-volume surface placers include alluvial-fan _ ’ |
deposits at the mouths of Boulder, Ruby and Birch creeks and 1o a lesser extent fan deposits on lower Otter . 4 l4sasc
and Wright creeks. The most productive pars of the alluvial fan deposiis are coarse-gravel facies near the R Sk -
fan-head channels. R/ Mb x 9
Holocene fluvial deposits have been mined on many creeks in the area particularly in deeply incised _ "R
valleys, such as Birch, Boulder, Ofter, Ruby, lower Spruce, Snake and upper Wright creeks, where gold has '
been reconcentrated from older gravel units. Near-surface fluvial placers in the upper parts of these streams _ - '
may locally be productive but these deposits are generaily thin. Low terraces along Spruce and Pine creeks G2 B el e ]
contain some fine gold and locally are mineable. These gravelly deposits are extensive but generally occur
beiow the water table. Higher tluvial, and possibly also glaciofiuvial, terrace deposits such as are recognized ' !
on upper Spruce Creek and along Wilson Creek, just south of the map area, also have potential. :

AERN Alluvial-fan channels

04 , Areas with Holocene placer potential ;
Fluvial terrace and flioodplain deposits

03 Alluvial fan deposits
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Piacer Source Rocks N R
In identitying potentially productive placer settings from geomorphic and siratigraphic points of view, :
it is also necessary o consider the potential for bedrock in the area to yield gold to the placer environment. _ . !
Ash and Arksey (1990a) have suggested a probable connection between alered uliramatic rocks : ATLIN :
(listwan#es) and lode and ptacer goid production in the Atlin area. Thus, areas with the best placer potential : ' i
probably occur downsiream from known ultramafic ouicrops or in regions where it can be geologicaly _ ,
inferred that ultramafic rocks previously occurred and have since been eroded. The extent of ultramafic : : : -
rocks can be determined from bedrock geology maps by Aitken (1959), Lefebure and Gunning (1989), _ ! !
Bloodgood ot al. {1989) and Ash and Arksey {1990b). : : LAKE
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