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ABSTRACT STRATIGRAPHY AND AGE FAUNAL REMAINS POLLEN DATA

The Tofty (Hot Springs) mining district is located in the western part of the Yukon-Tanana upland, central Alaska, between the Yukon and Tanana The Dalton Gulch placer mining pit is located in a deep trench occupying the The most remarkable aspect of Dalton Gulch pit is the extreme abundance of fossil Three sediment samples collected from the Dalton Gulch site were analyzed for pollen content and provide important information regarding e Rl

TREES AND SHRUBS

rivers, and is approximately 10 km northwest of the town of Manley Hot Springs. A 1997 placer mine cut at Dalton Gulch in the Tofty district lower valley of a small consequent stream which flows over a thick mantle of material. The fossils listed in Table 2 were collected over the course of three short visits conditions in the Tofty area during the late Pleistocene and early Holocene. Sample 97DP030-P1 was collected from a silt lens 10 cm thick Picea, undifferentiated 2t 43Sl 1818
Pinus 0.00 0.76 3.31

exposed 15-20m of unconsolidated deposits containing ice lenses, interstitial ice, and syngenetic ice wedges. Up to six stratigraphic units were redeposited loess on the southeast-facing slope of Cache Creek. Older parts of and include only the better-preserved specimens. Extremely fragmental, unidentifiable exposed 137 cm below the top of unit A, and corresponds to the minimum wood date of 35,100 +2800/-2080 yr B.P. (GX-23481) (Figure 3). of.Larin 149 000 000

. . . . . . . . i i material at the sit t collected. Several large pi t fossil mammoth ivory and - ity 1 i i ‘ i nus, undifferentiate . . .
recognized in the wall of the pit. The sediments contained a rich and varied late Pleistocene vertebrate fauna that was firmly dated to 33,260 * 670 this trench extend at least a kilometer southward along the former course of aterial at the site was not collected. Several large pieces of fossil mammoth ivory and a Sample 97DP030-P2 was collected from a silty interbed at the upper contact of unit A (Figure 3) and includes an intact spruce cone Abnus, undifferentiated 4“7 a3t a2ls

Salix 1.49 0.76 0.83

Cache Creek. mammoth tooth (believed to be the left equivalent of specimen 97DP030-F27) were left macrofossil. Sample 97DP030-P3 is organic-rich silt at the lower contact of unit D and HERBS

Polygonaceae 0.75 0.00 0.00

yr B.P.,, a time of general climatic amelioration in Beringia commonly known as the Boutellier interval. In addition to a large-mammal fauna with the miners. The collection includes both large and small mammals and provides a aremuan | corresponds to the wood date of 7910 + 110 (GX-23483) (range 8990-8410 cal yr B.C))(Figure Rosocese it 075 000 om

< e . . : : . : . . Sediments exposed in placer . : : _
consisting of mammoth, bison, and caribou, the assemblage included rodents identified as arctic ground squlrrel and collared lemmlng. Both large- wine pit walls at Dalton Galeh,  In the Dalton Gulch pit, the thi ck silt mantle rests unconformably on gravel, unique opportunity to broadly reconstruct the late Pleistocene landscape of the Tofty 97DP030-P3 ;(:nt:rix 3). e o s o
' Gramineae 19.40 4.58 2.48

and small-mammal faunas are typical of late-glacial faunas of interior Alaska, but this site is exceptional in its abundance of well-preserved, /7 situ which rests in turn upon a southwest-sloping bedrock bench composed of dark arca. Because of the likelihood of reworking from older sediments, the exact ages of = Betula (Pollen Sum B @y a2

. . : : B Alnus, undiff. . . . . . SPORES
most of the remains are uncertain, but the AMS date obtained from tissue attached to the 97DP030-P2 = Salix Pollen spectra (Table 3; Figure 4) show that the vegetation during the time of unit A was not Lycopodium 5.19 18.75 5.26

in situ bones of a ground squirrel (97DP030-F24) near the base of the bone-bearing zone wroygnce | much different from that of the early Holocene, and supports the contention that the lower S Th mn s
Monolete spores 68.83 37.50 7.89

remains. gray, Cretaceous phyllite with abundant quartz veins and local sulfide mineralization. Total thickness of

sediment exposed in the mine ranges from 15-20 m, with the thickest deposits at the south end toward the L . . L .
in unit C provides a minimum limiting age for the assemblage. Mammoth ® Rosaceae, undiff.

| N TR O D U CT' O N axis of Cache Creek. The section discussed here was measured along the southern part of the west wall of — m Tubuliflorae deposits are much older than the radiocarbon dates would suggest. Samples 97DP030-P1 and p s Lo 0

the active pit, at the juncture between older northeast-trending workings and the more recent . . . : = Cyperaceae 97DP030-P2 reflect pollen es that are broadly consistent with a modified boreal forest or OTHER
Pt ) & & Two genera of tundra rodents are represented in the Dalton Gulch fossil collection (Table 2). The collared lemming  Epilobium b P Y . . . (Redeposited) o
o6 209  40%  60%  80% 100y ™ Cramineae forest tundra ecosystem. Alder (A/nus) pollen dominates the assemblages, with variable but (Indeterminate) (10)

north-trending extension up Dalton Gulch. The area was extensively drifted during the early part of the

(Dicrostonyx sp.) specimen consists of a fragmentary maxilla (upper jaw/palate) with two molars attached. The arctic ground

squirrel (Spermophilus sp.) specimens include a skull, a humerus, and approximately one-quarter of an 7z situ skeleton. The Figure 4. Histogram of pollen frequencies from Dalton relat.lvely high percentages of spruce (Picea) pollen. It shou%d be noted that these groUPS ATC Table 3. Pollen frequencies, Dalton Gulch. Grain counts
Culeh site. prolific pollen producers and are commonly overrepresented in pollen records. The considerable by A.P. Krumbardt, UAF Geophysical Institinte.

, . S , T century, and log-lined shafts and tunnels are frequently encountered in the mine. The unconsolidated
The Tofty (Hot Springs) mining district 1s located in the western part of the Yukon-Tanana upland between the Yukon . 5 h '

, , , , , deposits are extensively frozen and contain ice lenses, interstitial ice, and syneenetic ice wedges. Ice wedoes - - - - - ) - -
and Tanana rivers, and is approximately 10 km northwest of the town of Manley Hot Springs (Figure 1). The p y > ’ yng e & humerus and partial carcass are from one or more immature animals that may have died during their first-year hibernation.

are up to 12 m high and 3 m wide, are spaced approximately 10 m apart, and extend to within 3 m of the o o Both rodent groups are characteristic of a tundra environment and are absent from the fauna living in the region today. amount of wood, some of it quite large,. that is preserved i.n the Dalton Gulch sediments supports tbe c.ontention. that the site was occupied by trees, and possibly even forested. .Wood
orth face of Dalton identifiable to genus level appears to be in all cases Picea. Birch (Befula) percentages are quite low, indicating that birch was very rare and probably accounted for only a small fraction of

gold-bearing placer deposits of the eastern part of the district occur on buried benches in the east-west trending trough
n R h ntain he north an nl rin m h h loure 2). h rincipl . . . . . . . . . . aboratory/fie aterial an onologica e alibrated age Guleh placer mine cut. . . . .
between Roughtop Mountain to the north and Manley Hot Springs Dome to the south (Figure 2). The principle to six stratigraphic units, designated units A-F from oldest to youngest, were recognized in the pit (Figure b sutigphic  signifomce. (CynR) e ? the vegetative cover. Befula also produces abundant pollen, and the extremely low percentages may reflect transport over considerable distances. Grasses (Gramineae) account for a

drainages include Cache Creek and Sullivan Creek, which flow southwestward into Patterson Creek, and thence into the = : 3) context (rBP) Note massive ice that

Tanana River to the west. Access to the Tofty mining district is ravel road from Manley Hot Springs. : ° GX-23481 Wood fromsilt  Minim 35,070 +2,800 /- 2,080 bas been exposed by : : : : : : : : .
% W ty od by grav d y Spring [9TDPO30-CI]  lens in unit A for deposition of  (May be considered mining operations. distribution today illustrate its specialization for existence in northern climates (Guthrie, 1968b). Living examples are found collecting areas. Sedges (Cyperaceae) tend to behave like grasses in the pollen record and their abundance in the Dalton Gulch sediments, although relatively low, 1s probably significant.

. . X . X gravel, 137 cm gold-bearing infinite) i . . . . . . . . . .
Unit A consists of 6.55 m of dark gray, well sorted pebble gravel with sand and silt interbeds up to 75 cm below top of unit  gravels on the open tundra of the far northern parts of Alaska and Canada (Kurtén and Anderson, 1980), as well as on the Seward Moss spores were also counted for this study and are abundant in the late Pleistocene samples, indicating that mosses were common 1in the local area during this time. Of particular
thick becoming increasingly abundant near the top. The unit is cross-bedded, with large wood pieces and ~ ©X23482  Organic-richsilt  Minimum age Peninsula. Spermophilus is best adapted to areas of loose soil on well-drained slopes where permafrost is several feet below significance 1s the presence of Sphagnum spores, which are generally not found in full-glacial deposits. This adds to the evidence suggesting that unit A may in fact have been deposited

[97DP030-C2] with twigs from for onset of 37,760 + 4,470 / - 2,860 . A A . . .
imbricated clasts. The clasts are subangular to rounded and have a maximum size of approximately 20 cm unit B silt, 20 em  organic silt (May be considered the surface (Bee and Hall, 1956; Repenning et al., 1964). It currently inhabits tundra and brushy meadows of the extreme during the last interglacial.

above base of unit  deposition infinite) . . . L ,
diameter. The upper 2 m consists of channels filled with smaller clasts, detrital wood, and finer interbeds.  gyius  vood fom bl Minimm o 000 8410 north and hibernates approximately 7 months of the year to survive the harsh conditions (Kurtén and Anderson, 1980). The

terraces and discontinuous channels which lie hidden beneath aprons of redeposited loess in some places and fans of T The upper contact zone is especially rich in twigs and other plant remains, including spruce cones. Unit A is ~ E7PPB#-C  conactofunitD  for onset of presence of Discrostynyx and Spermophilus in the Pleistocene sediments of Dalton Gulch indicates that areas of dry and The Holocene pollen spectrum at Dalton Gulch (sample 97DP030-P3) is fairly typical of a modern type of boreal forest that includes A/nus, Betula, and Picea with lower proportions of

lluvial debris in others. M f the terr d ch Is h b tripped and mined for gold and, in the Tof : ' » silt high-energy silt 7910 110 - S : : . : : .
coliuvial debris in others. Many ob the terraces and chahncls have been stripped an ned tor gold and, in the 1Oty Figure 1. Location map of the Tofty mining deiesiton well-drained loose soil existed during the time when unit C was deposited. Both the arctic ground squirrel and collared orasses and mosses than the late Pleistocene spectra.
district, tin. Mining efforts target the gravel-bedrock contact, where gold and cassiterite (tin ore) have been concentrated  district, central Alaska.

lowermost wood exposed in the section, collected from a 10-cm-thick silt lens 137 cm below the top of the et e vl v lemming ate typical of late-glacial faunas of interior Alaska and have been described from the organic-rich

Mine shaft cribbing from early mining by ancient streamflow. unit, yielded a radiocarbon age of 35,100 +2800/-2080 yr B.P. (GX-23481) (Table 1). We regard this date as stu Spermophilus. . organi sl 33,260 % 670 Pleistocene silt deposits in creek valley bottoms near Fairbanks (Péwé, 1957; 1975; Guthrie, 1968b) and
operations exposed by hydraulic giants ’ 2 e ' O . .
! RS ° a minimum age because of the large sigma, and the deposit is probably much older. We measured imbricate o above baseof elsewhere in the Tofty area (Repenning et al., 1964). D | S C U S S | O N

o Dalton Gule, The Yukon-Tanana area has been of geologic interest since before the turn of the century. The earliest geologic reconnaissances were carried out by Spurt, unit

Collier. Brooks. and Prindle of the US. Geolooical S . 1934). and the fi oo £ leted by Eakin i 1913. The vold and tin bl £ e Tof clasts and established that paleocurrent directions at the head of Dalton Gulch indicate southerly flow from
ollier, Brooks, and Prindle of the US. Geological Survey (Mertie, Jr., ), and the first geologic map of the area was completed by Bakin in . The gold and tin placers of the Tofty the headwaters of present-day Dalton Gulch. Imbrication on the bench at the mouth of the pit indicates Table 1. Summary of radiocarbon dates associated with Dalton Gulch site. g in "Cyr B2, iccamtnal g i
district have been the subject of a number of reports, notably those of Eakin (1912, 1913, 1915), Mertie (1934, 1937), Thomas (1957), Wayland

. ears before A.D. 1950 with quoted laboratory counting error of one standard deviation. Age calibration of terrestrial samples is limited to samples younger Alth()u h no horse material was identiﬁed in the resent COHCCtiOﬂ, the miners report havin found horse . . . . . . .
. . . . . . . . . Westeﬂy flow from the head of Cache Creek Vaﬂey or pOSSIbly even from the Baker Creek flats. (Yeeﬂd )tllazm 18,360 "C yr B.P. C;z'bmz‘ed age is z‘bj; me—;z;g;fgm limit of age ranges based on z‘ree—r;gngmrrm‘iomof Pearson and Stuiver (1993) and is roujf;dej to . 5 . . . b . b & . The sediments CXp osed in Dalton Gulch contain valuable clues to the environment of the TOfty arca dumng Pleistocene time.
(1961), and Yeend (1989). Repenning et al. (1964) described a fossil rodent fauna preserved in redeposited sediments in a mine pit, the first such [1989] argues for an ancient trunk drainage whose head is represented by the bench placers in the Burcka the nearest 10 yr. Calibrared age incorporates an ervor mulsiphier of 2 to acconnt for the nomconnting soureas of laboratory error. Calibration and weighied remains in these deposits during past years. The most common fossils represented are those of bison Stratigraphic and sedimentological data indicate that a stream, probably ancestral Patterson or Cache Creek, occupied the bedrock bench
assemblage in Alaska to be rigorously documented. Geologic mapping of the Tanana Quadrangle was completed at a scale of 1:250,000 by Chapman . AWkl s 4 inin digs et and whose lower course isgrecorded Lo the blacers of theyTofty mining district) averaging was performed using a computer program by Stuiver and Reimer (1993). All ages include correction for natural "C/"*C isotopic fractionation (Bison). The collection includes two teeth, one juvenile and four adult long bones, four articulated upon which the Dalton Gulch placer mine now sits and deposited the gold-bearing fluvial gravels of unit A. This stream eventually
et al. (1975, 1982), and the Tofty-Manley area was mapped by the Alaska Division of Geological & Geophysical Surveys at a scale of 1:63,360 (Pinney, e ° yoep s ' vertebrae, and a partial occiput (base of skull). Several vertebrae that may have belonged to the same animal migrated to the south and the depositional regime changed to one of silt accumulation. Loess that had been deposited on the upland
1998a, 1998b; Reifenstuhl et al., 1998a, 1998b). - - - : - SN - - - - TR 1 were left with the miners. Five specimens identifiable to species level represent the long-horned steppe Mammoth (juvenile) slopes during full-glacial time was mobilized and transported into the river valley bottoms, depositing unit B. Unit A, with its large

Unit B consists of 1.00-1.65 m of gray to dark brown, fetid, moss-rich (sphagnum?), organic silt with a prominent twiggy zone near the base. This unit is frozen, containing interstitial ice, bison (Bison priscus). Mammoth (Mammuthus) is represented by five specimens, four of which are teeth. ) pes . g . f{ B wih i tplik | t Btf £ isor > Iz Sgth Iast interol > p " hg )
segregation ice, ice veins, and ice lenses. Ice wedges extend through unit B into the gravel below. As it melts, the silt exhibits a prismatic or platy texture resulting from the ice partings. Specimens 97DP030-F14 and 97DP030-F27 are the molar teeth of mature animals and specimen 97DP030-F1 fee-slzed wood and unit b, With 1ts Spruce conc, most Hkely Tepresent some paft ot 1sotope stage ( ¢ fast intefgiacia 1on),. with 4
When dry, the silt is yellow-brown 1n color. No 7 situ faunal remains were found, although this unit can not be ruled out as a potential source of some of the out-of-context fossils found is that of a juvenile. The estimated ages of the adults are older than 40 AEY (African Elephant Years) and probable acz%e mn th? range of 75»20(;1151;000 i’; SBéP Subzeﬁuentddsposmof of 101655 ?ufiing the early W1scons1n full-glacial ngpg Hlliter"?l
on the floor of the pit. Organic-rich silt with abundant small twig fragments collected from ca. 20 cm above the base of the unit yielded a radiocarbon age of 37,800 +4470/-2860 yr B.P. 40-50 AEY, respectively (Gangloff, R., personal communication, 1997). Specimens identifiable to species level corresponding to isotope stage 4 (Hopkins, ) was followed by another cycle of silt retransport in response to a period of climatic

N VZ (GX-23482) (Table 1). Like the date reported for unit A, we regard this as a minimum age for the deposit. ate woolly mammoth (Mammuthus primigenins). Catibou (Rangifer sp.) remains consist of a complete and a partial amelioration. This warm perio'd betwee.n about 50,000 and 30,000 years ago, the Boutellier interval or interstac‘lial, corr.esponds tQ isotope
metacarpal and an antler fragment. The assemblage from Dalton Gulch is similar to other stage 3 (Hopkins, 1982). Unit C, which we have confidently dated to 33,260 + 670 yr B.P, was deposited during this time. The

comparatively mild Boutellier interval was followed by a last extremely dry, cold, periglacial petiod, the Duvanny Yar interval, that lasted  Fydraniic giant in aperation.
until about 14,000-12,000 years ago (Hopkins, 1982). At Dalton Gulch the Duvanny Yar interval was marked principally by the growth of
ice wedges that attained heights in excess of 12 m in the organic-rich silts. The drastic warming that ushered in the early Holocene melted the tops of the ice wedges and was

present ground surface along an irregular upper contact that probably represents an old melting front. Up Discrostymyx avoids permanently saturated soil and typically inhabits well-drained, relatively dry and excavatable ground,

usually on ridges and rolling uplands but also on lowlands where mounds and elevated grass hummocks offer sites for
burrows (Bee and Hall, 1956; Repenning et al., 1964; Pitelka, 1967). Physical adaptations and its extreme northern significant percentage of sample 97DP030-P1 and, while generally an abundant pollen producer, the group tends to give a pollen signal representative of actual abundance in localized

Stream valleys in this part of the Yukon-Tanana upland are spectacularly asymmetrical (Hopkins and Taber, 1962). North
and east-facing slopes are consistently steep, while south and west-facing slopes are consistently gentle. The gentle south
and west-facing valley walls are ancient slip-off slopes, and their bedrock surfaces consist of a series of multiple strath

frozen, containing principally interstitial ice, but some ice wedges extend downward into the gravel. The

Large-mammal fossils collected at Dalton Gulch include mammoth, bison, caribou, and giant elk (Table 2).

Gold was first discovered in the Tofty mining district during the winter of 1906-1907, and 1t has been a producer of placer gold and tin ever since
(Eakin, 1912, 1913, 1915; Mertie, Jr., 1934, 1937). The area is extensively blanketed with permafrost-rich silt, and most early mining was carried out by
sinking deep shafts through the fine-grained, frozen overburden into the pay gravels below. Some of these shafts were as much as 30 m deep in the
Cache Creek area in the eastern part of the district (Eakin, 1912 1913). The unreliable water supply in this continental setting sometimes required

65°00" Manley Hot Springs

150°35'

R . : o hvdraulicki hods at Dalton Gulch (Fi 5 1 Cache Crock. h 4 a thick c Fagure 2. Location map of the Dalton Guleh Unit C consists of 6.5-8.0 m of fetid, brown to dark gray, micaceous silt with a few small, scattered, angular pebbles and abundant megafossils. The silt is very compact and dense, large-mammal faunas of equivalent age known in interior Alaska (Péwé, 1975; Porter, 1979, 1984 ;
ccent mining operations using hydraulicking methods at Dalton Gulch (Hgure 2), a tributary to Cache Creek, have exposed a thick sequence o sl contains abundant disseminated moss and twig fragments, and dries to a yellow-brown color. The irregular upper contact is erosional, with incised channels up to 1 m deep. This unit is Weber, 1981; Guthrie, 1968a, 1990).

amile has all | | looical . ‘el Incial . £ lish , b £ L for th | , , frozen, containing interstitial ice, segregation ice, ice veins, and ice lenses. The upper contacts of the prominent large ice wedges preserved at this site are all within the upper part of unit ' . ‘ bexc | . ! ‘ 1€
Neubauer family, has allowed us to develop a paleoccological reconstruction of the late-glacial environment of the area and establish a stratigraphic framework for the gold-bearing deposits C. All 7n situ faunal remains came from the lower half of this unit, and it is likely that most of the out-of-context material also originated here. Desiccated tissue collected from an 7z situ The Dalton Gulch fauna provides an opportunity to reconstruct the Tofty landscape in middle to late accompanied by an increase in precipitation that resulted in erosion and removal of an unknown thickness of silt. Deposition resumed about 8000 years ago (range 8500-8900 cal yr B.C.)

of the Tofty mining district. fossil rodent carcass preserved approximately 75 cm above the base of the unit has an AMS radiocarbon age of 33,260 + 670 yr B.P. (GX-23475) (Table 1). We have confidence in this Wisconsinan time. Bison priseus inhabited arctic steppe-tundra and open steppe landscapes characterized Mammoth with the watetlaid silt of unit D.
by extensive grasslands and thin snow cover (Vereshchagin and Baryshnikov, 1982; Guthrie, 1990).

Mammuthus primigenius suggests a fairly open landscape of meadows and steppes with The Dalton Gulch site has yielded one of the few 7z situ late Wisconsin faunas documented in Alaska. This well-dated assemblage of large and small mammals is an important
shrub thickets in river valleys, and severely cold and windy winters with little snow contribution to the growing body of data on the Pleistocene paleoecology of Beringia. Potential future work at the site should focus on a more detailed, systematic collection of pollen

(Vereshchagin and Baryshnikov, 1982). Caribou are very adaptable generalists and live samples from throughout the section, acquiring more dates, and continuing to document the faunal remains recovered as mining progresses.
today in the severe environment of northeast Greenland as well as in the rich coniferous

pumping to the elevated dump boxes for sluicing and recycling of impounded wastewater, adding considerably to the cost of mining (Mertie, 1934).

frozen organic silt containing abundant plant and animal remains. The exceptional exposure and preservation of the Dalton Gulch site, coupled with the generous cooperation of the

date due to its low sigma and feel it gives an accurate age for the bone-bearing sediments.

We interpret units B and C as loess slightly retransported from upper slopes and incorporating considerable detrital organic matter. The
silt forms a smooth apron thickening downslope that was probably formed by coalescing silt fans. The syngenetic ice wedges attest to

the fact that the enclosing sediment accumulated quite slowly. Iz sit# faunal remains are mostly fragmentary and some show damage that : .
forests of more temperate parts of Greenland. Along with horses, these four species are

may be consistent with transport over short to moderate distances. No evidence of gnawing or chewing was recognized on the remains, L - .
, , , , , , , the classic indicators of Guthrie's (1982) mammoth steppe environment. Cervalces - a

but predation and scavenging can not be ruled out. The concentrated, commingled variety of remains supports the contention that this . . R E FE R E N C ES C' ' E D
. o It ; . much less common fossil in Alaska - was no doubt a browser and, like moose, may have

1S not a pure rimary accumulation or material. : : : : : : : : : N . . .

p y p y lnhab lted rlparlan thlckets Of tall WIIIOWS. Because Of thelr Very dlfferent hab 1tat Bee, W, .and Haﬂf E.R. (1950). "Marr.lmals of northern Alaska". University of Kansas Museum of Pinney, DS .(1998"1). Surﬁ.cml geologic map of the Tanan.a A-1 agd A-2 quadrangles, central Alaska.

. o o . . . Natural History Miscellaneous Publications 8. Alaska Division of Geological & Geophysical Surveys Public-data File 98-37c.
requlrements’ lt 1S SomeWhat SurprISIHg tO ﬁnd Cervalces Wlth mammOth and blson 1n Chapman, R.M., Yeend, W.E., Brosgé, WP, and Reiser, HN. (1975). Preliminary geologic map of the Pinney, D.S. (1998b). Derivative engineering geologic map of the Tanana A-1 and A-2 quadrangles,
Tanana and northeast part of the Kantishna River quadrangles, Alaska. US. Geological Survey central Alaska. Alaska Division of Geological & Geophysical Surveys Public-data File 98-37d.

Unit D rests unconformably on unit C and consists of 2.5-3.0 m of interbedded, brown, micaceous silt and organic silt with abundant the Dalton Creek fauna. i snd noric

WOOd and plant debrls SI ] L th S-arc 1-571131 C ]ly on the Order Of 0'25_O° 50 cim tthk. The unlt 1S Cross bedded and trough CTOS S_Stratlﬁed’ Chapman, R.M., Yeend, W,, Brosgé, W.P,, and Reiser, H.N. (1982). Reconnaissance geologic map of the Hansen, Ed.), pp. 153-184. Oregon State University Press, Corvallis.

Unit F — 1 m silty fill material. Explanation . - . . . . Tanana Quadrangle, Alaska. U.S. Geological Survey Open-file Report 82-734

gle, Alaska. US. Geological Survey Open-file Report .
Unit E — 0.5 m gravel fill material. Wlth a deeply lﬂCISCd, SCOU.I'Cd baSC. Uﬂlt D 1S IlOt fI'OZCIl and 1S ﬂOthCably ICSS COhCl‘eﬂt Porter, I.. (1979). "Ecology of a late Pleistocene (Wisconsin) ungulate community near Jack Wade,
Eakin, H.M. (1912). The Rampart and Hot Springs regions. U.S. Geological Survey Bulletin 520, pp. cast-central Alaska". Unpublished M.S. thesis, University of Washington.

Unit D — 2.5-3 m bedded micaceous sil, loe wedge that the underlying deposits. Wood collected from the basal contact has a conventional 271-286.

organic silt, and wood and plant debris. Porter, L. (1984). "Late Pleistocene fauna of Lost Chicken Creek, Alaska". Unpublished Ph.D.

7,910+110 (GX-23483) radi O Carb on a ge O f 79 1 O + 1 1 O yr B.P (GX_23 483) , an d 1 Calib rate d 1 g e ran ge O f Name Genus Field number Description Provenance Eakin, H.M. (1913). A geologic reconnaissance of a part of the Rampart Quadrangle, Alaska. U.S. dissertation, Washington State University.

97DP030-P3 Order Rodentia: Geological Survey Bulletin 535.
Reifenstuhl, R.R., Dover, J.H., Newberry, R.J., Clautice, K.H., Liss, S.A., Blodgett, R.B., and Weber, ER.,

8990_841 O Cal yr B.C. (Table 1) . Ground Squirrel gpermopllzléus 5P- g;ggg;g_géi il;l:ll. tt of ISJ]O.[t)fgvaSh CﬂﬁbOﬂ Eakin, H.M. (1915). Mining in the Hot Springs district. US. Geological Survey Bulletin 622, pp. (1998a). Interpretive geologic bedrock map of the Tanana A-1 and A-2 quadrangles, central Alaska.
PErMOphILS Sp. - erior part ot carcass i ; 239-245. Alaska Division of Geological & Geophysical Surveys Public-data File 98-37b.
Radiocarbon sample Spermophilus sp. ? 97DP030-F16 Humerus Slopewash, probably Unit C

Collared Lemming  Dicrostonyx sp. 97DP030-F17  Partial maxillae Unit C Guthrie, R.D. (1968a). Paleoecology of the large mammal community in interior Alaska during the late Reifenstuhl, R.R., Dover, J.H., Newberry, R.J., Clautice, K.H., Pinney, D.S., Liss, S.A., Blodgett, R.B,,
1 1 1 1 1 1 1 Order Proboscidea: Pleistocene. American Midland Naturalist 79, pp. 346-363. and Weber, ER. (1998b). Geologic map of the Tanana A-1 and A-2 quadrangles, central Alaska. Alaska

Approximate upper and lower The depo SItS Of unit D re ﬂeCt a Slgﬂlﬁcaﬂt Change n the nature Of Sedlmentatlon at the Mammoth Mammuthus primigenius 97DP030-F27 Right lower M3 Unit C Division of Geological & Geophysical Surveys Public-data File 98-37a.

limits of zone in which in situ Mammuthus cf, M. primigenius  97DP030-F1 DP3 maxi]lary tooth Unit C Guthrie, R.D. (1968b). Paleoecology of a late Pleistocene small mammal community from interior

vertebrate fossils were found Slte fr om a 10W—energy tO a Compar atlvely hlgh_energy cenvir Onment' It 1S unC1ear Whether Mammuthus cf. M. primigenius  97DP030-F14  Partial lower M3 Drainage channel Alaska. Aretic 1, pp. 223-244. Repenning, C.A., Hopkins, D.M., and Rubin, M. (1964). Tundra rodents in a late Pleistocene fauna from

. . . . . . . . M. th L 97DP030-F6 Molar fr t Unit B or C the Tofty placer district, central Alaska. Aretic 17(3), pp. 176-197.
¥  Pollen sample thlS transltlon can be hnked tO pro found ChmaUC factors or 1S the result Of Chaﬁglng local MZZZZch; 22 97DP030-F20 Ce(;'\zl;:alavg;?tzr]l)ra Ugit C or Guthrie, R.D. (1990). "Frozen Fauna of the Mammoth Steppe". University of Chicago Press, Chicago.

Order Artiodactyla:

141 1 1 1 1 1 _ 1 1 . . . . Hopkins, D.M. (1982). Aspects of the paleogeography of Beringia during the late Pleistocene. Ir Bureau of Mines Report of Investigations 5373.
Unit B — 1-1.65 m fetid, moss-rich, gray Condltlons. Repennlng et al' (1 964) reported Slmllar dep OSlts Overlylng 1ate PlelStocene Sllt Caribou Rannger 2k 97DP030-F3 Partial antler Unit C "Paleoecology of Beringia" (D.M. Hopkins, J.V. Matthews, Jr., C.E. Schweger, and S.B. Young , Eds.),

to dark brown silt. Frozen. . . . . Rangifer sp. 97DP030-F12  Distal end of left (?) metacarpal = Slopewash pp- 3-28. Academic Press, New York. Vereshchagin, N.K., and Baryshnikov, G.F. (1982). Paleoecology of the mammoth fauna in the Eurasian
37,760 +4,470/-2,860 (GX-23482) ln a nearby placer Cut at Su]_]_lvan Creek- They Ob talned Seven radlocarb On dates from WOOd Ranglfer Sp. 97DP030-F21 nght metacarpal Unit C arctic. In "Pale()ecology of Beringja" (DM Hopkjns, JV Matthews’_]r,, C.E. Schweger, and S.B. Young )
97DP030-P2 Rangifer sp. 97DP030-F25 Right metacarpal Unit C Hopkins, D.M., and Taber, B. (1962). Asymmetrical valleys in central Alaska (abs.). Abstracts for 1961, Eds.), pp. 267-279. Academic Press, New York.

. . . (| 35070 12.8001-2,080 (GX-23481) ranging from 200 yr B.P. to more than 38,000 yr B.P. and concluded that the silt was Bison priscus 97DPO30-F2  Left radius Slopewash, probably Unit C Geological Socity of America Special Paper 65, p- 116,
P072LZ0” Qf ﬂg€0/0g26‘ 77261]) Qf Z‘be Tﬂﬂﬂﬁﬂ A'7 ﬂﬂﬂlA’Z q%ﬂdrﬂ”g/ef J‘bOWZﬂg l‘/%’ geﬂerﬂ/ 97DP030-P1 g g y ? y Bisonﬁriscus 97DP030-F18  Right lower M3 UniI:C P ’ Wayland, R.G. (1961). Tofty tin belt, Manley Hot Springs district, Alaska. US. Geological Survey

distribution of bedrock and unconsolidated deposits in the Tofty area. Red "X" marks the e A 658 m gk eorted. bodded depo sited after devastating forest fires that were reported to have taken place around the turn of the century. Bison priscus 97DP030-F19  Right upper M2 Unit C ls“e“iey’ 1B, Je 8<ﬁ3§-p1;4i‘11§f3ﬂzzeposits of the Rampart and Hot Springs districts. US. Geological Bulletin 1058-1, pp. 363-414.
nit A — 6.55 m dark gray, well-sorted, bedde ) ) ) ) ) ) urvey Bulletin 844-D, pp. 163-246.
D a /lto 7 G U /€ b site. Q a-d //ﬂ”l i, Q ac-a / /ﬂ?/Z a / an d o / /%Z/Z a [ va / lqy ﬁ / /, . Q dp_ a / /””Z a / p / ﬂZ.ﬂ; E;Ble)lezgrﬁvggggg sand and silt interbeds in Thawlng and guﬂylng Of the fre Shly_ CXPO Sed Surfaces on nearby Slopes burled the Oldel‘ S llty Sedlments 1n a Bison priscus 97DP030-F23  Right metacarpal Slopewash, probably Unit C jb 5 [‘f were s deﬂj ?fig d @/ G. H. ]g}"}"e / / gﬂ d C, -]. COﬂTQ)} 0]( 7 /ye Mertie, ].B., Jr. (1937). The Yukon-Tanana region, Alaska. U.S. Geological Survey Bulletin 872. late Pleistocene vertebrate locality in interior Alaska. Quaternary Research 16, pp. 167-180.

Bison (juvenile specimen at far right)
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Figure 3. Composite stratigraphic section of unconsolidated sediments exposed in Dalton Guleh o DIDPOAEE  Partal st > large-mammal fossils were identified by R.A. Gangloff and

Dplacer mine, showing distribution of radiocarbon dates, vertebrate fossil one, and pollen samples. The remaining two stratigraphic units, E and F, consist of up to 1.5 m of silt and gravel fill materials (Figure 2). K. May of the University of Alaska Musenn.
Top photo: Units C, D, E, and F. Bottom photo: Units A, B, and C at base of section.
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These are likely related to recent mining activity.




