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Table 1. Properties of the surficial deposits mapped in the Tok area, east-central Alaska
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INTRODUCTION map area were confined to their respective mountain valleys. The age of the Donnelly glaciation is through the map area for about 80 km (fig. 1 and map sheet). The highway stretches for 2,290 km

The Tok area map, encompassing an area of about 2,100 km? in east-central Alaska, is located
about 300 km southeast of Fairbanks and about 160 km west of the border of the Yukon Territory of
Canada. The map area contains parts of three physiographic provinces, the Alaska Range, the
Yukon-Tanana Upland, and the Northway-Tanana Lowland, hereafter referred to in this report as the
upper Tanana Valley (Wahrhaftig, 1965) (fig. 1). The high, rugged, glaciated landscape of the eastern
Alaska Range dominates the southwestern map area. Within the map area, about 20 peaks rise to
more than 2,000 m above sea level (asl). The highest peak, an unnamed summit at the head of
Cathedral Rapids Creek No. 2, rises to 2,166 m asl. In contrast, the gently rolling hills of the Yukon-
Tanana Upland, in the northern map area, generally rise to between about 850 and 1,000 m asl.
Between the Alaska Range and the Yukon-Tanana Upland lies the upper Tanana Valley , which
contains the westerly flowing Tanana River and the broad Tok alluvial fan (Qtfy and Qtfo) of the
north-flowing Tok River. Altitudes along the valley floor generally range between 470 and 520 m asl.

The dominant surficial feature within the map area is the Tok alluvial fan, composed of map
units Qfpto, Qtfy, and Qtfo. This large (@bout 450 km?), nearly featureless fan is composed of a high
percentage of volcanic clasts derived from outside the present-day drainage basin of the Tok River.
Relative to the size of this fan, the present Tok River is an underfit stream. During the various
Pleistocene glaciations, glaciers filled the Copper River basin to the south of the map area and ice
lobes spilled northward over Mentasta Pass (70 km south of the map area), and other low divides in
the Mentasta Mountains, into the Tok River drainage (fig. 1). For instance, during the late Wisconsin
(Donnelly) glaciation, an ice lobe extended about 15 km north of Mentasta Pass into the Mineral Lake
area (Richter, 1976), about 55 km south of the map area. This ice lobe undoubtedly carried clasts of
volcanic rocks from the Copper River basin, and upon deglaciation these clasts were deposited as
outwash throughout the Tok River valley and onto the Tok fan. Hence, the Tok fan was built by
outwash from a succession of glacial lobes, which spilled over low divides in the Mentasta Mountains
during the various glaciations of the Pleistocene.

The Alaska Range was heavily glaciated during the Pleistocene (Péwé, 1975). In the map area
Holmes (1965) recognized deposits of two glaciations in the valleys of the Alaska Range. The older
glaciation (Delta) was named by Péwe (1953) for a pair of prominent end moraines in the Fort
Greeley and Delta Junction area, about 160 km to the west-northwest of the map area. In the map
area, deposits of this glaciation (Qto) extend beyond the mouths of valleys in the Alaska Range
(Sheep Creek, Cathedral Rapids Creeks No. 1 and 2, and Yerrick Creek, as well as several unnamed
drainages in the map area) out onto the floor of the upper Tanana valley where they commonly form
hummocky end moraines. Delta-age deposits have been found to be equivalent in age to marine
oxygen isotope stage 6 (Begét and Keskinen, 2003), which occurred between about 188 and 130
k.y. ago (Martinson and others, 1987). The younger glaciation (Donnelly) was also named by Péwé
(1953) for a large moraine near Donnelly Dome south of Delta Junction. Glaciers of the Donnelly
glaciation were less extensive than those of the Delta glaciation. In the map area, only glaciers in the
larger valleys of the Alaska Range (Robertson River and Yerrick Creek) deposited till (Qty) onto the
floor of the upper Tanana valley during the Donnelly glaciation. Glaciers in the smaller valleys in the

probably equivalent in part to oxygen isotope stage 2, which is dated at about 24-12 k.y. ago
(Martinson and others, 1987).

Permatfrost (perennially frozen ground) is common throughout the map area, especially in the
highly organic-rich deposits (Qor) within the Tanana Valley and in the fine-grained colluvium and
alluvium (Qca) of the Yukon-Tanana Upland. In these areas, a thick mat of vegetation covers the
ground and permafrost is common below a depth of 50 cm. At many localities the presence of
permafrost is indicated by stunted black spruce (Picea mariana). Man-made structures can be
disrupted and damaged by the melting of underlying permafrost. Hence, care should be taken when
building in ice-rich permafrost areas.

Two White River Ash layers are widespread over eastern Alaska and the southern Yukon region
(Lerbekmo and Campbell, 1969; Clague and others, 1995). The ash layers, erupted from a vent in
the Saint Elias Mountains of eastern Alaska about 230 km south-southeast of the map area, were
deposited by separate eruptions. The younger ash layer, which is limited to the southern Yukon
Territory, was deposited about 1,200 14C yr ago (Clague and others, 1995). The older ash layer,
which is widespread in eastern Alaska including the eastern map area, was deposited between 1,900
and 1,500 1%C yr ago (Fernald, 1962; Clague and others, 1995). This layer (about 2-10 cm thick)
consists of a white (10YR 8/1), light-gray (10YR 7/2), or very pale brown (10YR 7/3) fine sand or
silty fine sand, composed of volcanic glass fragments, is commonly found within the upper 20 cm of
the modern soil.

Another ash layer, north of the Tanana River in the eastern map area, about 500 m west of
Porcupine Creek, was found in a deep gully in a thick loess deposit. Major element analyses of the
glass fraction of this ash layer (E. Wan and A. Sarna-Wojcicki, written commun., 2005) indicate it is
the Old Crow tephra, which was deposited about 140 ka (Westgate and others, 1990).

The climate of the map area is typical of the Alaskan interior. Winters are long and cold,
summers are short and generally mild, and precipitation is light. Climate records for the town of Tok,
at the junction of the Alaska and Glenn Highways (fig. 1 and map sheet), indicate a mean January
temperature of -26.4 °C and a mean July temperature of 14.5 °C. Mean annual precipitation at Tok
is 23.5 cm with almost 60 percent occurring during the summer months (June, July, and August)
(Western Regional Climate Center, unpublished data accessed Dec. 1, 2003, on the World Wide Web
at URL http://www.wrcc.dri.edu/index.html).

Boreal forest and muskeg, which in many areas reflect the underlying geology, colonize much of
the map area. The boreal forest consists primarily of black spruce, white spruce (Picea glauca),
balsam poplar (Populus balsamifera), and quaking aspen (Populus tremuloides). Black spruce,
characteristic of cold, poorly drained, nutrient-poor sites, commonly grows as small, stunted trees 3-5
m high (Johnson and others, 1995). Well-drained sites are commonly inhabited by white spruce,
10-20 m in height, and by balsam poplar, quaking aspen, and some black spruce, which can reach a
height of about 10 m in these more favorable locations. Muskegs, which commonly contain
Sphagnum mosses and heath shrubs, are characterized by areas of poor drainage and high water
table, and commonly contain permafrost at shallow depths. Black spruce may also be present in the
muskegs and will commonly form scattered stands of low, stunted trees (Johnson and others, 1995).

The Alaska Highway (originally called the "Alcan" Highway) generally crosses east to west
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DEPOSITS
MAP UNIT
(AGE) o Qfpt—Floodplain Alluvium | Qfpto—Floodplain alluvium | Qfpr—Floodplain alluvium Qtfy—Younger Tok Fan Qalt—Alluvium(?) of the Qte—Terrace alluvium of Qtfo—Older Tok fan deposit |@ac—Active channels, alluvium | Qfa and Qfc—Fans (Qfa) and | qfaa—Small fan deposits Qca—Undivided colluvium | @fco—Older coalescing fan . . . . . . . . o . Qow—Outwash of former | @ty and Qto—Donnelly age ) )
af—Artificial fill of Tanana River of Tok River of Robertson River deposit Tanana River Tanana River and debris flow deposits of coalescing fan deposits (Qfc) mainly in Alaska Range and alluvium deposits along front of Qco—Colluvium, undivided Qta—Talus deposits Qls—Landslide deposits Qlo—Loess Qes—Eolian sand Qla—Lacustrine deposits Qor—Organic-rich deposits Robertson Glacier (Qty) and Delta age (Qto) till | Qrg—Rock glacier deposits QTfe—Felsenmeer Br—Bedrock
streams from Alaska Range along front of Alaska range Alaska Range of Alaska Range Glaciers
(latest Holocene) (Holocene) (Holocene) (Holocene) (Holocene and late Pleistocene) | (Holocene and late Pleistocene) (late Pleistocene) (middle Pleistocene) (late Holocene) (Holocene and late Pleistocene) | (Holocene and late Pleistocene) | (Holocene and late Pleistocene) | (middle to early(?) Pleistocene) (Holocene and late Pleistocene) | (Holocene and late Pleistocene) | (Holocene and late Pleistocene) (Holocene) (Holocene and late Pleistocene) | (Holocene and late Pleistocene) | (Holocene and late Pleistocene) (late Pleistocene) (late and middle Pleistocene) (Holocene and late Pleistocene) | (Pleistocene and Pliocene(?)) (Quaternary(?) to Paleozoic)
Slides (rotational and translational) and
. . . . . - . . . . . . . . . . . : . h . o - . i i i i Rock glaci its f Deposits derived from underlyin itic, hic, Icani
Floodplain deposits of Tanana River, Floodplain deposits of Tok River, Floodplain deposits of Robertson Large, low-gradient, poorly drained Origin of unit unknown, but believed Terrace alluvium deposited by Tanana | Older part of Tok fan deposited by Tok | Active channels and alluvium and Large fans and coalescing fans Fans deposited mainly by flowing Deposited by both colluvial and Remnants of large coalescing fans Deposited mainly by mass-wasting Deposited mainly by rockfall. flows of l.‘lear—s.urface materials h?ve Silt and fine sandy silt deposited Fine- to medium-grained sand Fine-grained sediments deposited in Organic-rich deposits formed Outwash deposited by meltwaters of ;I'lll dep(lnlsned‘ bZthaAcller: eFr(nanatmg pz;ga;zlle;iizzz:: ormed by begro(;k oy irI\\tlense frosli actio‘r/: g ﬁ)r:kr:tlc metamorphic, and volcanic
ORIGIN Man-made deposits including recently abandoned including recently abandoned River, including recently abandoned younger part of Tok fan deposited to be a fine-grained alluvium River. River. debris flow deposits of streams deposited by flowing water and debris | water and debris flows within valleys alluvial (including sheetwash) deposited by streams and debris flows | processes. result(?d ina wu_ie array of Iandslld_e by wind. deposited by wind. former lakes. in place. Robertson Glacier during Donnelly dror_n vathey; in tlel (gst ? a;gDe . . . .
channels and low terraces. channels and low terraces. channels and low terraces. by Tok River. deposited by Tanana River. emerging from Alaska Range. flows along front of Alaska Range. of Alaska Range. processes. along front of Alaska Range. deposits, including slumps, rock slides, (late Wisconsin-isotope stage 2) (clzltr;r;géla(:at;zr;e y (Qty) and Delta
rock avalanches, debris slides, and o .
’ . glaciation.
debris avalanches (Varnes, 1978).
. . e L . . . . . . . . . Poorly stratified, crudely sorted, large, - . .
Compacted and uncompacted fill Upper part consists of dark-olive-gray Upper part consists of brownish- Mainly poorly to well-stratified, well- Consists of maln!y well-stratified, well- | Poorly egposgd, put Ilmlt.ed ) In eastern map area, consists of Large, low-gradient, well-drained Unit consists of bouldery cobble Consists of mainly unstratified to Consists of mainly unstratified to Generally consists of poorly sorted, Consists of mainly unstratified to In Alaska Range unit consists mainly Poorly stratified, poorly sorted, Unit consists of unconsolidated, Mainly light-grayish-brown (10YR 6/2), | Massive to poorly bedded, olive-gray | Well-sorted, well-bedded, dark-grayish-| Mainly black (10YR 2/1) to brown Mainly well-sorted, stratified, clast- Mainly an unstratified, unsorted, clast- angulﬁr rocll< Ifragm:ntsysurface is 9 Large, tabular-shaped, angular to Granitic, metamorphic, and volcanic
composed mostly of silt, sand, (5Y 3/2), massive, well-sorted sand gray (10YR 6/2), well-sorted, sorted pebble and cobbly pebble sorted, unconsolidated, pebble, cobbly observations indicate unit consists of | dark-grayish-brown (2.5Y 4/2), well- older part of Tok fan. Unit consists gravel containing sandy pebble gravel | poorly stratified, poorly to well-sorted, | poorly stratified, poorly sorted gravel. | poorly stratified, locally organic-rich poorly stratified, unsorted to well- of poorly stratified, poorly sorted, angular rock fragments ranging in heterogeneous mixture of surficial light-yellowish-brown (10YR 6/4), to (5Y 4/2), fine- to medium-grained sand | brown (10YR 4/2) and grayish-brown (10YR 4/3) peat, woody peat, muck, supported, cobbly pebble gravel. supported, pebbly cobble gravel with mostly covered with an.gular cobbles | Subangular boulders. Most boulders | rocks. Volcano, near north-central map
gravel, and rock fragments. Fill with minor amounts of pebbles. massive, micaceous, silty fine to gravel with a gray (5Y 6/1) medium- pebble, and pebbly cobble gravel. dark-olive-gray (5Y 3/2), well-sorted, sorted, massive, medium sand. Unit of mainly well-stratified, well-sorted, lenses 10-50 cm thick. Contains cobbly pebble and pebbly cobble Clasts are angular to subangular silt, silty sand, and pebbly sand. sorted gravel, with a light-olive- clast-supported, cobbly boulder size from pebbles to large boulders. materials and bedrock fragments in brown (10YR 5/3), massive, well- in sheets and dunes. Sand consists of | (10YR 5/2) fine to medium sand. Unit | and organic-rich sand, silt, and clay. Clasts are subrounded and rounded a pale-yellow (5Y 7/3) sandy-silt and and boulders. Although larger surface | horizonal, but many stand on area, is composed of basalt believed
beneath the Glenn and Alaska Lower part consists of well-sorted mi)dt::im qL”a”Z Sa”‘: with ,”1'"0; sand matrix. Contains lenses of Matrix is light-brownish-gray (10YR massive, medium- to fine-grained is locally overlain by 50 cm of unconsolidated, pebble, cobbly pebble,| ,int bar deposits 50-100 cm high. gravel with a pale-brown (10YR 6/3), cobbles and boulders of mainly biotite | Foster (1970) referred to these brown (2.5Y 5/4), to pale-brown gravel. Clasts consist mainly of Largest clasts are as much as 2 m in a wide range of sizes. In some sorted silt and fine sandy silt. Consists | about 2 percent magnetite, 35 percent e'ﬂze(%fr%mnngzrby d_tipgs_lr’]tSfo:rgolrlan gneiss, quartzite, and granitic rocks. sand matrix. Clasts consist of clasts may be 2-3 m in diameter edge. Largest boulder is about to be Quaternary age (Foster, 1970).
Highways west of Tanana River sand, pebbly sand, and sandy E?owr?iss.h-gc:";vfl('%i(chtsg)s:azg pebbly sand 5-20 cm thick. Locally 6/2), wejll-sorted micaceous, silty fere sand. HoIr.nes.(1965), from an yellowish-brown (10YR 5/4), massive, | and pebbly cobble gravel with a Clasts are mainly subrounded and silty sand and sand matrix. Clasts are | gneiss and schist. Largest boulders deposits as "alluvium and colluvium (10YR 6/3), silty sand and sand angular to subrounded biotite gneiss intermediate diameter. Limited deposits boulders may exceed 2 m in mostly of quartz, feldspar, and mica dark-gray volcanic rock fragments, f:kes Ue:it?ocallye/’z:%sr:t:inls thci)n (Izss Boulders are common; the largest is subangular and subrounded granite, clasts grade into finer material a; 3 x 3 x 0.5 m. Area between boulders | In northeastern map area, Foster
consist of pebble- and cobble- cobbly pebble gravel. Clasts are pebbly sand, and pebble gravell. overlain by as much as 50 cm of light- | to medium quartz .sand and dark-ol.lve— exposure in F_nsh Creek, described fine, sandy silt (loess). In western matrix of dark-olive-gray (5Y 3/2) rounded biotite gneiss and schist from | mainly biotite gneiss and schist and as much as 2 m in diameter. In places | in small stream valleys" and matrix. In places contains sandy- and _sch[st. Largest clasts are about exposures suggest unit grades into diameter. Size and lithology of clasts (Carter and Galloway, 1978). Unit while the rest consists of quartz, than 1 ¢m) clay and silt layers, and about 75 cm in diameter. Locally biotite gneiss, and schist, and depth. Active rock glaciers have steep may contain stone stripes with platy | (1970) identified felsic volcanic rocks
GENERAL sized basaltic clasts from gravel rounded and contain many volcanics Clasts are mlainly schists and olive-gray (5Y 6/2) well-sorted, fine to | gray (Y 3/2) medium sand. Contains | unit as “alluvium composed of well- map area, poorly exposed, but medium sand. Clasts are rounded and | Ajaska Range. Largest clasts are consist of mainly subrounded to unit contains bouldery debris-flow described unit as consisting of pebble gravel lenses 10-50 cm thick. 1 m in diameter. In Yukon-Tanana finer material at depth. In some and matrix depend on various bedrock | locally contains the White River Ash feldspar, and small fragments of a few pebbly sand layers less than overlain by as much as 1 m of quartzite pebbles and cobbles and Iobate. frontal slopes, as much as 30 m angular pebble- and cobble-size rock | of Tertiary age. Much of remaining
DESCRIPTION pits on Tok fan. Fill beneath derived from the Wrangell Mountains gneisses from the Alaska Range. medium sand. Clasts are mainly lenses of sanc! and pebbly Sanfi, less stratified, brown, black, or gray silt, appears to consist of well-sorted, subrounded and include abundant, about 1 m in diameter. Matrix is rounded pebbles and cobbles with a levees about 1 m high. primarily silt and sand. Clasts are mainly biotite gneiss and Upland, unit consists of poorly instances, toe of deposit is lobate and surficial units involved in landslide.| layer, usually about 3-5 cm thick, in granitic and metamorphic rocks 10 cm thick. yellowish-brown (10YR 5/4) loess. occasional boulders; largest clast is high, commonly at a,ngle of repose fragments standing on edge. bedrock in map area is primarily
Taylor Highway consists of south of the map area. subrounded to rounded quartzites, than 25 cm thick. Clasts are chl_eﬂy sandy silt containing inter-bedded rounded to well-rounded cobbly (60-70 percent) (Holmes, 1965), light-yellowish-brown (10YR 6/4) sand. | minor amount of boulders; the largest schist. Largest clasts are about 1 m stratified and poorly sorted, locally indicating rock glacier-like flowage. its upper 20 cm. (Foster and Keith, 1969, p. 6). Many about 1 m in diameter. Locally Sevelral rock glaciers appear to be ’ granitic rocks consisting of mainly
angular, pebble-sized granitic biotite schists and gneisses, and rounded and subrounded and include | wood fragments, and both convoluted | pebble gravel. Locally overlain by 1 m | basaltic and andesitic cobbles and are about 1 m in diameter. In places in diameter. organic-rich silt, silty sand, sand, and Upper reaches of unit rest at angle of sand grains are rounded and frosted overlain by as much as 1 m of inactive, as they contain collapse fine-grained biotite and biotite-
fragments from local bedrock. granites from Alaska Range. Largest (50 percent) basaltic and andesitic and undisturbed peat layers.” of yellowish-brown (10YR 6/4), silty pebbles derived from the Wrangell unit contains bouldery debris-flow pebbly sand. repose. Locally contains bouldery by wind action. Unit is locally overlain light-yellowish brown (10YR 6/4) its sev;eral tens of meters in diameter hornblende granodiorite of Mesozoic
clasts about 50 ¢cm in diameter. cobbles and pebbles derived from Foster (1970) referred to this fine sand and fine sandy overbank Mtns. Also contains lenses and layers levees about 1 m high. Locally debris flow levees. by 10-30 cm of loess (Qlo). loess. p babl db It P ! age. Finally, the Alaska Range is
Wrangell Mtns., as well as various deposit as a “fluvial and lacustrine material. of sand and pebbly sand, usually less overlain by as much as 50 cm of ELZeE:I ?/r]cail;:ecorg rLr;e ;r:%:acils composed mostly of metamorphic
quartz-rich gneisses and schists, and deposit.” than 25 cm thick. Locally overlain by massive, light-yellowish-brown commZnIg rade in.to gtF:ee talus (Qta) rocks (quartzites, biotite gneiss, and
quartzites from Alaska Range. 25 cm of loess. (10YR 6/4) loess. slopes V9 P schist) of Paleozoic age (Foster, 1970).
Occurs mainly in low-lying areas .
Unit forms a terrace remnant, about Al he drai £ sh Verrick Unit forms an extensive, steeply In Alaska Range, found on steep Founlcli trroug:’]hou;?ap aﬁi’ t')vlllt d Found in several locations in map adjacent to Tanana River and along Mapped at Zm’ thﬁ? Ioca“t'TS n
. . Ver i the drainages of Sheep, Yerrick, ; ; ; oD _reli . Found mainly in Alaska R usually less than 25 cm thick. Mappe drai in Yukon-T Upland Lo Uni d at ol ithin th - map area. ocalities are along ’ ;
Throughout area, found beneath ’ Occurs as floodplain and channel Occurs as floodplain deposits, channel : ) 15 m above Tanana River, in eastern ) : ong ® . r . . ) . Unit underlies valleys and adjacent dipping, low-relief surface along flank [\ "0 e and at head of ound mainly in Alaska Range ; . area, generally north and east of rainages in Yukon-Tanana Upland. Mapped at one locality in map area, nits mapped at places within the Found in higher reaches of Alaska 8 Extensive exposures occur in Alaska
DISTRIBUTION the Alaska, Glenn, and Taylor Occu_rs as floodplain and_channel alluvium along $ok River in alluvium, and low terraces along the Unit forms broad area in southeastern U_n't forms Iarge,‘ broad plain on north map area. Thickness 5-6 m. In :Jn'tt forl’ms :’afgf?, |0Wt§:1rad|;ant, nearly .and Cathedral Rapids Cr(::eks 1and 2 Ulmr: fc;rm:.t brfc’:ld alfrcl)?n :ke f:]ePOS'tS Uq:.fqorm"s stee;f);a:n ihaF;{)e: deposits slopes primarily in northern map of Alaska Range in south-central map vallezs’ Maximupm t'hickness about where unit has been deposited at Eoundfth:ough:)ut map;reﬁfat atonly tw.o locations, both in eastern Tanana River. North of Tetlin Mappefi attwo a.reas, both along Note: Limits of unit were hard to along south side of Robertson Alaska Range and at the mouth of Range, commonly on slopes at ?lretst of Ar::Ska| Ra.r;ge, orr:"r:.ltatlvely Range in southwestern map area and
AND Highways. Thickness commonly alluvium along Tanana RIYEF southeastern map area. Estimated Robertson River in the northwestern map area. Estimated maximum side of Tanana Rl.ver, north-n'ortheast western map area, unit forms several ea urg (:.SS ?ndln SO[.J eastirnkmap in western map area. Unit forms long, alo tg ront of Alas Ea t.a gte(; \é‘”t' ! ;/ad eys 9 ast:. ka ge- bout area, where it forms broad gentle area. Unit consist of remnants of 20m Ir.1 Yukon-Tanana Upland base of steep slopes and cliffs. Eas-e ° sdeep S_OPES aE. E s . map area; 1) abo_m 0.5 km west of Junction area, unit forms large dune Porcupine Cree_k n east_—central identify in field and on aerial River in northwest map area. valleys emerging from range. head of cirques, in southwestern map 8203; %egsoy:] Oifmlsgustz-cer:tr:eas, in Yukon-Tanana Upland in northern
1-1.5 m, maximum thickness throughout map area. Estimated . . o map area. Estimated maximum thickness, about 20 m. of Tanacross. Estimated maximum terrace remnants about 5-10 m above | 2re2: =Stimated maximumthickness | narrow (50 m), unvegetated paths western map area. tstimate stimated maximum thickness about 1 ¢, ,0¢ Estimated maximum a once more extensive, but now deeply - Maximum estimated thickness is stimated maximum thickness is mouth of Porcupine Creek and 2) field about 25 km? in area. Estimated | MaP area. Maximum thickness about | phtographs. In most cases unit Exposed thickness 20 m; estimated Thickness probably exceeds 30 m in area. Some deposits probably exceed § ! map area. Limited exposures are
THICKNESS o maximum thickness is 20 m maximum thickness is 10 m. P : thickness about 30 m . . about 50 m. from Alaska Range to Tanana River thickness, 30 m. 20 m. . . underlies broad valley bottoms. about 30 m. immediately east of Tanana River . X P . 15 m . . X . ! T map area. Poorly exposed, but .
about 5 m in areas of muskeg. : thickness is 10 m. : Tanana River. Thickness commonly ' ng 8 Iver. thickness, 10 m. dissected fan apron formed by Maximunm thickness about 10 m about 20 m. . S maximum thickness in this area is : boundaries were taken directly from maximum thickness 30 m. places. 30 m in thickness. thickness probably less than 5 m present in upper Tanana valley.
5-10 m. Estimated maximum thickness is 10 m. coalescing fans. Estimated thickness, ’ north of Alaska Highway. Maximum about 30 m. those areas mapped as marsh on ’
30 m. thickness about 3 m. topographic maps. Thickness 1-10 m.
Although unit forms steep slopes with | ' Ajthough uni | South of Robertson River, units form
Low relief and gentle slopes except ) ough unit may span severa ) ; ; ; ) ;
at river banks \?vhich ma\’/) be sever:al Forms a relatively flat area incised Generally locally low relief, although several hundred meters Of_ relief hundred meters in elevation from Although unit may span several In Alaska Range, unit forms steep Unit forms steep slo.pes, many at . Ifr;;:(::fr:;?:a-r::Isrl:l:ﬂ;;lg?f'o‘:_zlstted) E.ro:d, h2u5mmocky; e.nfi moralzes, aj Although total relief from head of rock Although total relief of deposit ma In Alaska Range, unit commonly
Generally forms flat surfaces; meters in height and vertical. Low relief and gentle slopes, except into till of the Rogertson Glacier Forms large, flat area of low relief Forms flat areas of low relief except L 1450 km?2). broad, | gi contains point bar deposits 50-100 cm | from head to toe of deposit, local head to toe of deposit, local relief Local relief is | twh hundred meters in elevation from slopes that locally contain bouldery angle of repose. Relief, from head Unit commonly forms deposits with Well exposed at eastern end of bridge arabolicgdunes with as much as 30 m Relief i v ; Unitf . h Unit forms extensive, flat area of low blg als T m co\r; alllnmgd;_non stetm glacier to toe of deposit may be more |} mor% than 100 m |oca|prelief 4 forms steep, rugged slopes. In
TOPOGRAPHY edges of unit may form steep Crossed by numerous recently at river banks, which may be several | Gravel bars as much as 1.5 m in Low relief and gentle slopes. except at river banks which are at edges, which are steep and farge 45¢ hT I)' | roal ' IOV\; gradient | in height. Sides of unit may be steeply | relief is low except where dissected is low except where dissected by dF’ca rte‘ljebls OY;{ exceptwhere head to toe of deposit, local relief is debris-flow levees about 1 m high. In | to toe of deposit may be more than steep slopes. Relief varies but over Tanana River, where unit forms a pf lief. N losed d . ehle |Z_generad\£ 0;” (< ml)l_except fnllt orrrI\.s fxtenswe marshy areas relief, about 25 m above Robertson Sflgs. nC a;aza | ; eYda lj\lace? Od that 100 m, local relief consisting of | consists of gentle slopes with usually Yukon-Tanana Upland, unit
slopes on hillsides. abandoned channels, sloughs, and meters in height and vertical. height steep and as high as 20 m. as high as 10 m. eature with little local relief. entrenched several meters into by gullies, which may be as deep as gullies, which may be as deep as lssected by gutlies. low except where dissected by gullies, | Yukon-Tanana Upland, unit forms 100 m, local relief may be low. exceeds 100 m on larger deposits. bluff about 2.6 m in height. Elsewhere o1 refiet. ilumerous closed depressions | where dissected by deep gullies. otlow reliet. River. eep, Cathedral Rapids No. 1an arcuate ridges in terminal area may less than 50 cm of relief. ct?mmonly forms smooth rounded
R ’ ’ adjacent fan deposits. 10 m. In places, unit contains 2 m. In places, unit contains bouldery which may be as deep as 10 m. broad gentle slopes. Debris-flow levees usually about 1 m usually forms gentle slopes. between dunes. In other areas, forms 2, and Yerrick Creeks, these tills form have several meters of relief. hills.
minor streams. bouldery debris-flow levees about debris-flow levees about 1 m high in height. sand sheets with little local relief. hummocky end moraines extending
1 m high. ) out from base of Alaska Range.
DRAINAGE In many areas unit is poorly drained In man . . . . .
. y areas unit is poorly drained In Alaska Range, unit is generally L . . . In general these tills are well drained . .
. . . . o and generally impermeable due to . . . . . X 4 Unit is generally well drained and Commonly well drained and highly . . Usually well drained and permeable, Usually well drained because of
AND . . Poorly drained and highly permeable. | Poorly drained and highly permeable. Poorly drained and highly permeable. Away from streams unit is - Unit is generally well drained and and generally impermeable due to In many areas unit is poorly drained well drained and permeable. In L . . - . Commonly well drained although . - and permeable, but in places, such as . .
PERMEABILITY Well drained and highly High water table and subject to High water table and subject to Well-drained and highly permeable. High water table and prone to Well drained and highly permeable. Well drained and highly permeable. Well drained and highly permeable. well drained and highly shallow permafrost, as indicated by permeable except where underlain by | the shallow permafrost, as indicated and generally impermeable due to Yukon-Tanana Upland, unit is usually Unitis generally well drained and permeable althoug.h many landslides Unit is generally well drained and perme_aable, although wet areas or wet areas or standing water may be Pgorly d_ramed, low permeability Well drained and highly permeable between hummocks, they are poorly although ponds may be _presenF overall gentle slope, but n.ot too Usually_vyell drained with moderate
permeable. ! i . | . permeable numerous stunted black spruce. . R . permeable. undoubtably contain shallow permeable. standing water may be present in . with a high water table. X - between arcuate ridges in terminal permeable due to underlying and permability.
occasional flooding. occasional flooding. flooding (Carter and Galloway,1978). G I high ( hed) wat shallow permafrost. by stunted black spruce. Unit shallow permafrost. poorly drained and impermeable. frost N d holl present in some areas. drained as indicated by presence area due to underlying permafrost hall P
tair;:ra y, a high (perched) water commonly has a high water table. permafrost. interdune hollows. of ponds and bogs. ying p . shallow permafrost.
Lo . In Alaska Range frost action is . . P . . .
. . L . Frost action is low in sands and ion i i s _ . Frost action may be moderate to high F | . E
FROST ACTION Frost action may be moderate in Frost action is low in sands and o ; Frost action is low in sands and Frost action is low in sands and g:avels. E)ry Iperr::valfrost may be P ] F:Zi:afsmlglr:alf(:\c’)vslnissa?::ei:?n much Frost action is high in sediments. N ) probably minimal in coarser-grained o ) ) ) ) in fine-grained Z)rganic-rich materigl. oﬁzs:}e?ggggsl\sfv;‘g:;tuggsen\/ltle?fn;e o Permafrost is present at depth (1(?) m) o ) Frost action was not observed.
Little frost action, permafrost overbank silts and low in sands and gravels. Permafrost absent Frost action |s.Iow in sands and gravels. Permafrost discontinous and Frost action may be low in sands. ravels. Permafrost mav be present resent locally. but does not present Frost action is low in sands and Qf 18- doothe of bP o Frost action is low in sands and Permafrost is present in much of Frost action is low in sands and material. In Yukon-Tanana Upland Frost action is probably minimal, Frost action is minimal, although Little frost action, permafrost may be Little frost action, permafrost may be Little frost action, permaffost may be Permafrost (in(;Iudin ice lenses) dry permafrost may be present Frost action is generally low. Rook aladi . b o ..n | Frost action is high as evidenced by Permafrost probably present. but
AND may be present at shallow gravels. Permafrost absent beneath beneath river, but may be gravels. No evidence of permafrost irregular. Permafrost table usually at Permafrost may be present locally 9 : : v Do p P " P gravels. No evidence of permafrost of unit at depths of about 1-2m gravels. Permafrost is present in . P gravels. Permafrost is present in frost action is probably high in finer- | although the unit contains shallow many landslides contain shallow resent at shallow depth present at shallow depth (1 m) in present at shallow depth in some 9 ; locally but probably would not Permafrost present at depths of about | "oc+ 9'aCiers are thougnt to contai upturned boulders; permafrost is p oly p '
) ) ) resent in much of the unit at noted during fieldwork least 5-10 m below surface (Carter in much of unit at depths greater than | any excavation problems. Ice lenses noted during fieldwork (Alaska Dept. of Transportation and h unit at depths of about 50 cm h of unit at denths of about 1 ; ) frost p pth. interdune areas. areas. present at depths of about 1 m in Yy but probably 1 either interstitial ice (Barsch, 1987) or resent at shallow depth (< 50 cm) deep on south-facing slopes. Low
PERMAFROST depth (1-1.5 m). river, but is present in much of the p 9 - at depths of several meters. . ] - _ T much of unit at depths of about 1 m. c 2006 much of unit at depths of about 1 m. grained sediments. Both areas are permafrost. permafrost. T Vall d ab . present excavation problems. m. X p pth (< . .
floodplain at depths of about 1 depths of about 1 m. and Galloway, 1978). 1m. are not reported by construction Public Facilities, 1977, 1980, and (Carrara, ). derlain b frost as shall anana Valley and about 50 cm in an ice core (Potter, 1972). ice content.
oodplain at depths ot about 1 m. workers (G. Burnham, oral commun., 1983). underlain by permafrost as shallow Yukon-Tanana Upland.
2003) as 50 cm.
EXCAVATION Easily excavated with power Easily excavated with power Easily excavated with power Easily excavated with power - Easily excavated with power Easily excavated with power ) ] Easily excavated with power Easily excavated with power Easily excavated with power Easily excavated with power ) Easily excavated with power Easily excavated with power Easily excavated with power Easily excavated with power Difficult to excavate with power Easily excavated with power ) Weathered rock is generally riopable
AND equinment if not frozen. Requires equipment if not frozen. Requires equipment if not frozen. Requires Easily excavated with power equipment if not frozen. Requires equipment if not frozen. Requires equipment if not frozen. Requires Easily excavated with power equipment if not frozen. Easy to equipment if not frozen, except for Not easily excavated due to large Not easily excavated due to equipment if not frozen, except for equipment if not frozen, except for Not easily excavated due to large equipment if not frozen, except for equipment if not frozen. Requires equipment if not frozen. Requires equipment if not frozen. Requires equipment. Blasting or ripping is Easy to excavate with power equipment if not frozen, except for Not easily excavated due to large Not easily excavated due to large Freeh rock ) gbl i Y Dpz It.
COMPACTION o blasting if fro a ripping or blasting if frozen. Easy ripping or blasting if frozen. Easy equipment, except for large boulders. | ripping or blasting if frozen. Easy to ripping or blasting if frozen. Easy to ripping or blasting if frozen. Easy to equipment. cgmpact ey large boulders. Difficult to compact boulders and shallow permafrost. shallow permafrost. large boulders. Difficult to compact large boulders. Difficult to compact boulders and shallow permafrost. large boulders. Difficult to compact ripping or blasting if frozen. ripping or blasting if frozen. ripping or blasting if frozen. generally required. Difficult equipment. large boulders. Difficult to compact boulders and shallow permafrost. boulders and shallow permafrost. resh rock requires blasting. Diticu
ripping or blasting if frozen. to compact. to compact. compact. compact. compact. pact. unless boulders are removed. unless boulders are removed. unless boulders are removed. unless boulders are removed. Difficult to compact. Difficult to compact. Difficult to compact. to compact. unless boulders are removed. to compact.
Possibly suitable for fill in absence of Unit has been used as a gravel Generally, much of bedrock in map
i . ) . . i ides i i i . ; ; ; area is good for road foundation,
ECONOMIC coa;rsetr r;:atle.rla'ltl, i:th(:;:gr; shallov;/. Suitable for fill material although Excellent source of fill material Suitable for fill material although in . . o Pﬁ:}entlar: Isandt'and g;ave'lt resourct:, Suitable for fill material although resource for fill material underlying Potential | lthough Unitis of lity for fill d . Potential | Ithough Potential | though Olne ofAtlhelianl-(':I_sIrl]des In map area, Good source of well-sorted sand. Good source of well-sorted sand. Not swtabl;;‘]or (lzgrkl)structlon " Possibly good road foundation, but Potential gravel resource although Remote and inaccessible locations althoug% schist is generally poor for
POTENTIAL No remarks. \éva e(; avle |mf| S epd © fxcava 1o 1 shallow ground-water table limits although shallow ground-water table | places shallow ground-water table Possibly suitable for fill in absence of a'd oung oca '?:S otuniton gor Currently used as a gravel resource. in places shallow water table the Alaska Highway, although | ° et (;a' gralvzte' r(alsgurce a 'SIug nitis o potor ?uadltr T(r ]L | u‘: to Potential gravel resource although | o etn ‘;a_ gralv;a_ relso_urce a 'slug | ° et ('ja_ gralvf. rezlsqurce a 'glug along | aska Highway ne::r Possible source of fines for binding Requires binder for use as surface Requires binder for use as surface ﬁugggssiifé pri(:)l: to cj)rr'nesrt?l?(\:lt?or"n Unit is an excellent gravel resource. poor source of gravel because of located in relatively inaccessible precl'téde a;'ny economic road material as it breaks down 1o silt
ood source of ground water, depth of excavation. may limit depth of excavation. may limit depth of excavation. coarser material. side of Tanana River may render use may limit depth of excavation. permafrost and depth to water table ocated in relatively inaccessible areas. | organic content and lack of clasts. located in relatively inaccessible areas. | located in relatively inaccessible areas. | located in relatively inaccessible areas. | central map area, causes frequent material. material. . . abundance of fines. areas. considerations. r -
although water quality may be impractical. mav limit depth of excavation damage to roadway. under traffic and frost action (Carter
variable. v P : and Galloway, 1978).
. . - . . In Tetlin Junction area, orientation of | An AMS radiocarbon age of 12,515+40 s In August 2002, a collapse pit in a rock
Unit is subject to periodic flooding L. . . ) Some landslides may have been L . Donnelly-age till is thought to be N ’ A
during times of high discharge, and In addition to being a gravel resource, | Unit is subject to flash floods and o ) . induced by seismic events, such as In eastern map area, unit contains a dunes indicates they were formed. by | yrB.P. (WW-3861) was obtained from equivalent in part to marine oxygen glacier near the head of Yerrick Creek
because of high water table, it is also Unit is subject to periodic flooding unit is an aquifer and supplies water to | debris flows, as evidenced by an Unit includes undifferentiated rock the magnitude 7.9 earthquake of White River ash layer believed to be strong winds from southwest. This small, freshwater bivalves near top of isot tage 2 which is dated at was 4-7 m in diameter and contained
orone 1o lquetaction during, oot during times of high discharge, Unit biect ¢ odic floodi An AMS radiocarbon age of 11,715+40 | homes and public structures built upon | almost complete lack of vegetation. In | Highly susceptible to lateral stream Uniti biect to both floodi d avalanche, debris-flow, and solifluction Nov. 3, 2002 tha.t triggered thousands | the older of two w\i/despread ash large dune field was probably lakebeds along Taylor Highway Unit is subject to periodic flooding Iasg)ozfzj_?gi , \;V (I)C(Nllzrt;anzonaand a small pond several meters below the
events (Harp and others, 2003). An and because of the unit's high water d:;inls fi‘:ntjezcofiipindis::cha?oe ';‘f Carter and Galloway (1978) noted yrs B.P. (WW-5139) was obtained from | it, both in the towns of Tok and August 1997, heavy rain in Alaska erosion and to burial by alluvium q nlI) .'S::u ]ecH-oh N ?0 ;ng an deposits, as well as fan, talus, and Unit is prone to rockfall hazards from | of landslides in Alaska Range and layers. This ash layer was deposited deposited by katabatic winds that (Carrara, 2006). In addition, near during times of high discharge, and others, 1987) .[\;.elt?a-a o till has been | 700K glacier’s surface. The pit was
REMARKS No remarks. AMS radiocarbon-age 0; 1 610;-40 t_abl_e, it may als_o be prone to indi gt d by th |g t tot ﬁ ! K of that the area from Tok River to Tok No remarks. small gastropod shells in sandy Tanacross. Near Tok, water table is Range caused flooding along these due to possibility of shifts in the active fe ns owls. lI)g erb;?ar S0 sol:?e” No remarks. No remarks. rock glacier deposits too small to b pI surrounding area (Harp and others somet.ime between 1,900 and 1.500 drained an ice field in Copper River mouth of Porcupine Creek an AMS because of unit’s high water table, No remarks. found ’to be e. uivalengt in age to surrounded by circular cracks at least No remarks. No remarks.
yrs B.P.(WW-5158) of a wiI'Iow_(SaIix) I(ﬁmfactlgn ghurlngzzzlg)rmc events n Ic? f- n yn ti-a m:..:; otal lack o is subject to flooding. alluvium near top of terrace near about 15-20 m deep; at Tanacross it stream channels, which damaged the stream channels. Unit is subject to hans rgay also be subject to rockfa show at map scale. Hence, this unit above siopes. 2003). This earthquake may have ' radiocarbon yr ago (I-:ernald 19’62' basin and funneled a high velocity radiocarbon age of 41,880+470 yr B.P. it is also prone to liquefaction during marine isoto 1 stage 6 (Begét and 10 m beyond the pit indicating a large
C arp and others, : vegetation on this unit. eastern map border (Carrara, 2006). is at a depth of about 2-4 m (T. bridge abutment over Yerrick Creek, torrential flooding and debris flows. azards. is subject to a wide range of geologic L . yrag T wind down Tok River valley. This wind | (Beta-171226) was obtained on a seismic events (Harp and others, . P g g area of subsidence. An exposure in
fragment at a depth of 120 cm was Holoh | 2001: G N h o triggered a small, recent landslide near | Clague and others, 1995), indicating a . illow f N . i Keskinen, 2003) thought to have _ X .
obtained near the eastern map border olonan, oral commun., L and closed the Alaska Highway azards. confluence of Tanana River and late Holocene age for this map unit. scoured sand from Tanana River willow fragment in an unit underlying 2003). occurred between about 188 and the pit revealed an \ce core overlain
(Carrara, 2006). Burnham, oral commun., 2003). (Carrara, 2004a). Porcupine Creek (Carrara, 2006). floodplain and deposited it north of Iacus.;trlne unit, thus Prow.dlng a 130 k.y. ago by 2-3 m of rock debris (Carrara,
river forming this large dune field. maximum age for this unit. 2004a).
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from Dawson Creek, British Columbia to Delta Junction, Alaska, and traverses rugged mountains,
wild rivers, and large expanses of forest and muskeg. The U.S. Army Corps of Engineers built the
original highway in just eight months and 12 days in 1942 (Cohen, 2001) as an overland route to
relieve Alaska from the wartime hazards of shipping. The highway was later turned over to civilian
contractors for improvements (widening, graveling, and rerouting in many areas). Paving was
completed in about 1984. Today, the Alaska Highway is one of the primary transportation corridors
in Alaska, carrying both freight and passengers. Other roads include the Glenn Highway in the south-
central map area connecting Anchorage to Tok, and the Taylor Highway, near the eastern edge of
the map, connecting the Alaska Highway to Dawson in the Yukon Territory.

Two towns are present in the map area. The town of Tok, with a population of about 1,400, is
located at the intersection of the Alaska and Glenn Highways (fig. 1 and map sheet). Tok had its
beginning as a construction camp on the Alcan Highway and was named after the mascot, a Husky
pup, of the U.S. Army 97th Engineers Corps when they arrived at the present-day site of Tok on
August 15, 1942 (data accessed June 30, 2006, on the World Wide Web at URL http://www.alaska-
wintercabin.com/about_tok.htm). The town is the major overland point of entry to Alaska and is
primarily a trade and service center for all types of transportation, especially for summer travelers
along the Alaska Highway. The village of Tanacross (fig. 1 and map sheet), an Athabascan Indian
community with a population of about 140, is located near the western edge of the Tok fan, about
1.6 km north of the Alaska Highway along the south side of the Tanana River. Although the base
map depicts the village in a meander loop north of the river, the village was moved to the south side
of the river during the 1970's because of frequent flooding (unpublished data accessed May 27, 2004,
on the World Wide Web at URL http://www.nativevillageoftanacross.com/nvthistory.html).

Mapping surficial deposits in the map area was accomplished by a variety of methods, including
(1) compilation from existing geologic maps, mainly Holmes (1965), Foster (1970), and Carter and
Galloway (1978), (2) stereoscopic analysis of aerial photographs (1:46,000-scale 1954 black and
white, and 1:63,000-scale 1978 color-infrared), and (3) fieldwork, including limited helicopter use.
Where the surficial deposits could be examined in the field, they were described in detail. Data from
easily accessible areas were then extrapolated to the less accessible areas. Map unit boundaries were
plotted on a stable mylar topographic base with the use of a photogrammetric stereo plotting
instrument (Kern PG2). The contacts were then digitized on screen from the scanned mylar.

Surficial deposits in the map area consist of artificial fill, alluvial, colluvial, eolian, lacustrine,
organic, glaciofluvial, glacial, and periglacial deposits. Deposits shown on this map are generally
greater than 1 m thick; thinner, discontinuous colluvial and eolian deposits, residual material on
bedrock, and some artificial fill were not mapped and are incorporated with the underlying mapped
unit. For example, many areas are mantled by a light-yellowish-brown (10YR 6/2) loess, usually less
than 25 cm thick, but because it is thin, discontinuous, and lacks geomorphic expression, it could not
be accurately mapped. In addition, many contacts between map units are approximately located
because of the lack of exposures or the gradational nature of the surficial deposits (for example, the
contact between colluvium and alluvium (Qca) and bedrock (Br) on steep slopes in the Yukon-Tanana
Upland).

The durations of the various time divisions of the Quaternary Period are modified from Hansen
(1991) and Richmond and Fullerton (1986) and are as follows: (1) Holocene, 0-10,000 yr ago, (2)
late Pleistocene, 10,000-127,000 yr ago, (3) middle Pleistocene, 127,000-778,000 yr ago, and (4)
early Pleistocene, 778,000-1,806,000 yr ago. Age assignments for the surficial deposits in the map
area are based chiefly on stratigraphic and depositional relations, the degree of erosional modification
of the original-surface morphology, several radiocarbon ages, and stratigraphic position relative to the
White River Ash layer. Grain-size terminology of the surficial deposits is based on visual identification
and follows the modified Wentworth grain scale (American Geological Institute, 1982). In descriptions
of surficial deposits, the term "clast" refers to a particle greater than 2 mm in diameter, whereas the
term "matrix" refers to particles less than 2 mm in diameter. The dry matrix colors of the surficial
deposits were determined by comparison with a Munsell Soil Color Chart (Munsell Color, 1973).

The area covered by this map is extensive; therefore, descriptions, properties, and characteristics
of the map units in table 1 are necessarily general. The table basically follows the format developed by
Carter and Galloway (1978), which served as a guide in producing table 1. The map and table are not
designed to replace the detailed studies necessary prior to the beginning of construction, but may be
useful in the planning of those studies.
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Figure 1. A, Location of the map area within east-central Alaska. B, Regional map
illustrates selected physiographic and cultural features discussed in text and table.
Recent U.S. Geological Survey surficial geologic maps in area (Carrara, 2004a,b, and
2006) are depicted with publication number.
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