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benefit of Science. It may be hoped that Charles and Doris Hiscock will serve
as an example to others, who can thereby directly contribute to the
advancement of human knowledge.
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Ovibos moschatus from the Pleistocene of Montana

John F. Neas

A partial skull of the musk ox, Ovibos moschatus, was collected by Mrs.
William Hass from a gravel pit near Outlook in Sheridan County, Montana.
The specimen (KUVP 7037) was catalogued in the early 1940's, but the exact
year of its collection is unknown. This skull is important in that it further refines
our knowledge of the Pleistocene distribution of musk oxen in the United
States.

The specimen consists of a nearly complete cranium, frontal portions of both
orbits, and short, complete and symmetrical horn-cores; the facial region is
missing (Figure 1). Measurements (mm) are: width at notch between orbits and
horn-cores; 159.5; length from dorsal midline to tip of left horn-cores, 187.0;
height of occipital crest from bottom of condyles, 125.1. Exostosis at the base of
the horns nearly meet at the midline and clearly indicate a male. The animal
was at least seven years of age and possibly older, as evidenced by the degree
of fusion of the occipital elements, and the downward deflection of the horns
close to the sides of the temporal fossae (Allen 1913), the pronounced
pharyngeal (basilar) tubercles, the strongly flexed basicranial axis, and the
considerably resorbed horn-cores. Old bull musk oxen, such as this specimen,
are frequently solitary individuals, but they usually rejoin herds during the
winter and when predators threaten (Freeman 1971).

Ovibos moschatus is usually considered to be tundra specific or, more rarely,
a loess-steppe indicator (Harington 1970). Approximately 70 specimens are
known from Alaska and 20 from Canada (Alberta, British Columbia, Manitoba,
Northwest Territories, Ontario, Yukon Territory). In addition to Montana,
Ovibos has been found in Colorado, Illinois, Indiana, Iowa, Minnesota,
Nebraska, New York, Ohio, South Dakota, Wisconsin, and Wyoming. With a
few exceptions, these latter finds occur either just north or south of a line
marking the maximum extent of the Wisconsin glaciation (Kitts 1953). The
earliest record of Ovibos in the New World is from the Illinoian (Irvingtonian)
of Alaska (Nome and Cripple Creek Sump), but in Europe Ovibos is known
from earlier deposits (Giinz-Mindel age) at Stissenborn and Obergtinzberg,
Germany (Kahlke 1964).
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Figure 1. Dorsal (A), and Posterior (B) views of Ovibos moschatus skull from Outlook, Montana (KUVP
7037).

Pleistocene Lamines from Kansas

John F. Neas and Jean P. Hall

Several important specimens of camelids have been described from Kansas,
including the type specimens of Megatylopus cochrani (Hibbard and Riggs),
Camelops kansanus Leidy, and Alforjas taylori Harrison. Our knowledge of

John F. Neas, Department of Systematics and Ecology and Museum of Natural History, University of
Kansas, Lawrence, KS 66045.
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Kansas lamines, however, is mostly that of pre-Pleistocene forms, such as
Hemiauchenia vera (Matthew), the type specimen from Hemphillian (Ogallala
Group) deposits near Long Island, and referred H. blancoensis from Blancan
sediments of the Rexroad, Keefe Canyon and White Rock local faunas
(Hibbard 1970; Kurten and Anderson 1980). Hay (1924) reported several
camelid specimens from Kansas, but their size and his descriptions do not
conform to those of lamines. The only previous report of Pleistocene llamas in
Kansas is that of Hemiauchenia macrocephala from the Rancholabrean
Cragin Quarry of Meade County (Hibbard 1970).

Hemiauchenia differs from Paleolama in several dental characters, in
having less stocky limbs, and in spatial distribution. While both forms are
known from South America, Texas and Florida, Hemiauchenia is known from
many states west of the Mississippi River (Webb 1974; Kurten and Anderson
1980). Hemiauchenia also is clearly smaller than all other contemporaneous
Pleistocene camelids of North America (Corner 1987).

Recently identified Hemiauchenia specimens from the Pleistocene of
Kansas include two proximal phalanges—one from the Kansas River near
Bonner Springs (KUVP 85206; collected by the J. Ashberger family from the
SE1/4, sec.6, T12S, R23E) and the other from a sandpit of the Miles Sand
Company in Wichita (SW1/4, sec.19, T26S, R1E)—and an uncatalogued partial
skeleton (presently in the Museum of Anthropology, Kansas University) from
Jewell County. As can be seen in Figure 1, the scar for the suspensory ligament
on the proximal phalanges of Hemiauchenia is “W-shaped” with raised
posterolateral corners; it does not extend below the proximal fourth of the bone
(Harrison 1979). These are compared with a proximal phalanx of Camelops
(KUVP 85215), also from the Miles Sand Company. In Camelops, the scar is
more “U-shaped” and extends at least half the length of the volar surface
(Webb 1965). Measurements (mm) of the Kansas River and Wichita
Hemiauchenia and Camelops phalanges, respectively, are: proximal width,
28.7, 30.7, 39.0; anteroposterior diameter of proximal end, 28.8, 29.2, 34.3. The
Wichita Hemiauchenia phalanx has a total length of 102.3 mm and a width of
the distal trochlea of 23.3 mm. Kurten and Anderson (1980) show an additional
record of Hemiauchenia in northeastern Kansas but that record properly
belongs to the type specimen of H. parva from Herculaneum, Missouri (D.
Webb and E. Anderson, pers. comm.)
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Figure 1. Volar views of proximal phalanges of: A) Hemiauchenia sp., KUVP 94003, from near Bonner
Springs, KS; B) Hemiauchenia sp. KUVP 85206, from Wichita, KS; C) Camelops sp., KUVP 85215, from
Wichita, KS.

Was a Taphonomic Bias Present in the Fossil
Accumulation at Pit 13, Rancho La Brea, California:
an Interpretation Using Dire Wolf (Canis dirus)

Michael W. Ruddell

The late Pleistocene fossil deposits of Rancho La Brea, California, provide one
of the largest paleontological collections in the world. The dire wolf (Canis

Michael W. Ruddell, Quaternary Studies Program, Box 5644, Northern Arizona University, Flagstaff,
AZ 86011.
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dirus), is the most abundant vertebrate found at Rancho La Brea and therefore
affords the potential for a paleo-population study. I have undertaken a study to
determine if microevolutionary change can be recognized for the period of
deposition that occurred at the locality. Based on collagen radiocarbon dates
from extinct fauna, the period in question is from approximately >36,000 yr B.P.
to 11,000 yr B.P. (Marcus and Berger 1984). The underlying assumption
necessary for this study is that the individuals intrapped in the various pits are
representative of an average population for each episode of deposition.

In order to assess if a change through time in the dire wolf population could
be defined, 14 measurements of the skull were chosen. Each measurement was
statistically analyzed by using a time dependent regression representing the
aforementioned time period. An interesting and very consistent fact became
apparent in the regressions. The values measured from Pit 13 appeared to be
smaller than those from the other pits used for analysis in every instance. Some
measured values fell close to those from Pit 13, but not with any consistency.
The somewhat undersized morphometric measurements were probably
inducing the slope to appear negative. When Pit 13 data was eliminated, the
slope appeared to be more or less at zero, or in other words, no change through
time could be detected using this method. Only one measurement has
possible significance, the width of the zygomatic arch: R-squared value 0.442
including Pit 13, and 0.382 after excluding Pit 13. Although significant, a
somewhat weak coefficient of determination is evident, and, it is also evident
that data from Pit 13 still appears somewhat aberrant.

Shaw and Tejada-Flores (1985), in a study of the ectocuneiforms of sabre-
tooth cat (Smilodon) from Rancho La Brea concluded that based upon body
mass calculations and the frequency of truncated ectocuneiforms that an
increase in size occurred. However, specimens from Pit 13 were significantly
smaller than those from the same time period. They suggested that possibly Pit
13 represents a period of deposition in which only smaller individuals were
trapped. Unfortunately, no accurate taphonomic data is available concerning
the excavation of Pit 13, only the original field notes which did indicate that
Smilodon elements appeared smaller than other pits (Shaw, pers. comm. 1989).

Even with the lack of detailed excavation notes it appears that fossil
accumulation at Pit 13 was different in contrast with the other pit localities at
Rancho La Brea. The preliminary evidence of my research of Canis dirus
skulls, and the Smilodon ectocuneiform study, seems to indicate a taphonomic
bias selecting for smaller individuals of these two species. Or, alternatively, for
some unknown reason, the local population at the time of Pit 13 deposition
were all smaller than the presumed norm. These conclusions could be
‘examined by further study of Pit 13 in the following areas: the relative amount
of juveniles, other skeletal elements of Canis dirus and Smilodon should be
measured and studied, and other taxa should be analyzed. Rancho La Brea
provides the paleobiologist with a unique opportunity to study a paleo-
population. Therefore, the taphonomic implications of Pit 13 could be
investigated for future research.
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Distribution of Mammut americanum in the New
World

Jeheskel Shoshani

Sixty-seven years have elapsed since the surveys by Hay (1923, 1924) on
remains of the American mastodon, Mammut americanum, were published.
Osborn (1936) revised Hay's maps, and this note updates M. americanum
distribution using museum collections and consulting these references:
Dreimanis (1968), Frick (1933), Gustafson et al. (1979), Harington (1977), Hay
(1925), King and Saunders (1984), Mead et al. (1979), Miller (1987), Oldale et al.
(1987), Skeels (1962), Shoshani (1989), D. Walker (pers. comm., Dec., 1989, via
J.J. Saunders), West and Dallman (1980), and Whitmore et al. (1967).
Collections at the American Museum of Natural History (New York), the
Florida Museum of Natural History, the George C. Page Museum (California),
the Tyrrell Museum of Paleontology (Alberta), and the University of Michigan
Museum of paleontology were also studied.

Data presented here (Figure 1) are summarized as: [1] the minimum
estimate of M. americanum in the New World is 1,473 individuals (an increase
of about 187% since the first surveys), and [2] the vast majority (80.8%) of the
specimens were found in the eastern half of North America (corroborating the
hypothesis of association of the American mastodon with forested regions;
King and Saunders 1984). Radiocarbon dates indicate that M. americanum
became extinct close to the Pleistocene-Holocene boundary, about 10,000
years ago (Mead and Meltzer 1984). This survey is by no means complete;
rather, it is a brief communication intended to stimulate researchers to
continue to update this distribution map so that we may be able to construct
maps similar to those of Agenbroad (1984) for Mammuthus.

Jeheskel Shoshani, Cranbrook Institute of Science, Box 801, 500 Lone Pone Road, Bloomfield Hills, MI
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Figure 1. An updated distribution map showing locations were this spedies was found in the New World
(modified after maps in Hay, 1923 and 1924, and Osborn 1936). As can be ascertained from the available
literature, there are no records of M. americanum for these states: Maine, Nevada, and North Dakota
(artwork by G.H. Marchant). KEY: Dot = 1-10 individuals; numbers are minimal totals for each state,
province or country. Triangle = 14C dates are available (after Mead and Meltzer 1984). Arrow = type
locality of Mammut americanum (Elephas americanus of Kerr, 1792; see Osborn 1936) Big-Bone Lick,

south of the Ohio River, Boone County, Kentucky. Inverted *v’ mmountainous regions.
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New Faunal Identifications from the Udora Site: A
Gainey-Clovis Occupation Site in Southern
Ontario

Arthur E. Spiess and Peter L. Storck

Excavations in 1987 at the Udora site uncovered a subsurface feature which
produced, in addition to artifacts and debitage, ca. 293 g of calcined animals
bone (Storck 1988). Analysis of the bone by R. Previc (1987) resulted in the
identification of seven complete and fragmentary bones belonging to Cervidae
(cf. white-tailed deer or caribou). Leporidae (cf. hare or rabbit). and Canidae
(cf. fox). Subsequently, with Previc's agreement, Spiess examined the calcined
bone to determine whether additional or more specific identification(s) might
be possible, particularly with respect to the cervid material with which as a class
he is especially familiar (Spiess 1979; Spiess et al. 1985).

Spiess identified three specimens (fragments of an astragalus, an auxiliary
metacarpal, and a proximal phalange) to the family level (e.g., Cervidae) and
eight specimens to the genus or species level. Of the latter, three specimens
(two fragments of a second phalange and a sesamoid) are identified as caribou
(Rangifer tarandus). Three specimens (fragments of a metacarpal, proximal
portion of a tibia, and a mandibular condyle) are identified to Lepus but,
unfortunately, cannot be differentiated between the varying hare (Lepus
americanus) and the Arctic hare (Lepus arcticus). Finally, two fox bones are
identified: one, the distal fragment of a right humerus, could be either red fox
(Vulpes vulpes) or Arctic fox (Alopex lagopus), while the second, a carpus
accessorium, is identified on the basis of morphological and metric criteria as
Arctic fox.

The above mentioned identifications represent a minimum of two
individuals of caribou and one individual each for fox and hare. The minimum
of two caribou is based upon differences in morphology between the two
proximal fragments of phalange II. One specimen clearly belonged to an adult
caribou. The second specimen, and several of the Cervidae fragments, exhibit

Authur E. Spiess, Maine State Historic Preservation Commission, 55 Capitol Street, State House

Station 65, Augusta, ME 04333.

Peter L. Storck, Department of New World Archaeology, Royal Ontario Museum, 100 Queen's Park,
Toronto, Ontario, Canada M5S 2C6
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morphology that is associated with smaller or immature caribou. We doubt
that a single caribou would exhibit this range of morphology, but do not have
direct evidence (e.g., unfused epiphyses, erupting teeth) for the presence of a
younger, and therefore a second, individual. It should be noted that because
small bones from the hoof tend to be more readily preserved and identified,
the dominance of hoof bones in the sample is not evidence of human
selectivity, but rather the result of differential preservation and perhaps of
effects of calcination (Spiess n.d.). All the bones ascribed to hare and fox could
conceivably have come from single individuals.

In addition to the material described above, seven specimens were
identified to the taxonomic level of order (e.g., mammal-size). There are no fish
or bird bones in the sample.

The most ecologically specific identification in the Udora faunal sample is
that of Arctic fox. Unlike caribou and hare which live in ecologically more
diverse habitats, the Arctic fox today has a more restricted distribution,
occurring primarily on the tundra (and sea-ice and only extending its range
southward into the northern margins of the boreal woodland during winter. If
arctic fox had a similar habitat preference during late glacial times and the
individual in the Udora feature was obtained locally, the Udora site would have
occurred in a tundra or on the margins of an open forest-tundra environment.
Unfortunately, there is insufficient chronological control over
paleoenvironmental data in southern Ontario to suggest when this
environment may have exited in the area of the Udora site. Although the
process of forestation may have begun sometime prior to 12,500 yr B.P,, and
was completed when the transition from the spruce (Picea) to pine (Pinus)
occurred ca 10,400 yr B.P., there is no agreement as to how long the process
took and whether it occurred early or late in the interval (see, for example,
Anderson 1982; Karrow and Warner 1988; Mott and Farley-Gill 1978; Terasmae
1981; Storck n.d.). When the chronology of late glacial/early Holocene
forestation is more fully understood, the faunal data from the Udora site
promises to give a rough “date”, as well as an environmental context, for the
Gainey/Clovis occupation of the Great Lakes region.

The 1987 excavation at the Udora site were funded by a grant from the Social Sciences and Humanities
Research Coundil of Canada and research funds from the Royal Ontario Museum (ROM). Arthur
Spiess’ study trip to work with the Udora faunal material was funded by the ROM. Both authors would
like to thank Howard Savage, Department of Anthropology, University of Toronto, for providing

access to comparative collections and for the loan of some material.
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Accelerator 14C Dating of Two Micromammal
Species Representative of the Late Pleistocene
Disharmonious Fauna from Peccary Cave, Newton

County, Arkansas
Thomas W. Stafford, Jr. and Holmes A. Semken, ]Jr.

Late Pleistocene faunas are characterized by high species diversity. Although
the contemporaneity of megafauna species has never been questioned, the
chronologies for the micromammal biota are less certain. The disparity in the
interpretation between megamammals (>60 kg) and micromammals (e.g.,
rodents) is not only in their age concordance, but also with their response to the
onset of the Holocene and the suitability of each group as a proxy for climate
(Graham 1979; Martin and Hoffman 1987).

Thomas W. Stafford, Center for Geochronological Resarch, INSTAAR, University of Colorado,
Boulder, CO 80309-0450.

Holmes A. Semken, Department of Geology, University of Iowa, Iowa City, IA 52242.
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The extinction of 35 species of large vertebrates ca 11,000 to 11,500 yr B.P. was
abrupt. No similar extinction event is known for micromammals (Semken
1984), but the geographic range of many was restricted severely in an
individualistic manner (Graham 1985); geographic redistribution of species
continues at a reduced rate until present (Semken 1983). Completely modern
faunal compositions at Peccary Cave apparently developed at 2,300 yr B.P.
(Semken 1984).

The characteristic of late Pleistocene micromammal accumulations is their
“disharmony”—the apparently contemporaneous existence of species that are
allopatric today and which represent the juxtaposition of species now
separated into temperate, boreal and arctic biomes (Lundelius et al. 1983;
Semken 1984, 1988). The concept was proposed by Hibbard (1960), who
attributed the distribution to equable climates with cooler summers that
facilitated southward migration of Boreal species, and winters sufficiently
moderate that temperate species were not extirpated. These faunal
associations were defined as “disharmonious” (Semken 1984) or
“intermingled” (Graham 1985). Examples include northern species such as
Phenacomys intermedius (heather vole) and Clethrionomys gapperi (red-
backed vole) occurring in strata with southern species such as Neotoma
floridana (eastern Woodrat) and Cryptotis parva (least shrew).

The late Pleistocene contemporaneity of now allopatric species has major
paleoclimatological implications: (1) The association implies biomes with no
modern analogs, and (2) Climates with reduced seasonal extremes, especially
summers. If equable climates existed during the late Pleistocene and highly
seasonal ones developed during the Holocene, climate change (Graham and
Lundelius 1984) would be a viable alternative to overkill-by-humans (Martin
1984) as an explanation for late Pleistocene extinctions.

Equability has been proposed strongly because disharmonious faunas are
the “rule” in strata dating 16,000 to 9,000 yr B.P. Alternative explanations
include (1) Sedimentary reworking, resulting in faunal assemblages instead of
local faunules (Hibbard 1952), (2) Slow sedimentation causing physical
juxtaposition of allopatric specimens as biomes shift in response to glacial
events (Guilday 1962) and (3) Harvesting of several life zones in mountainous
regions by raptorial birds that deposit the bones in one locality (Guilday 1962).

We tested the disharmonious fauna hypothesis by dating directly two rodent
species by accelerator mass spectrometry (AMS) 14C measurement. The fossils
were from the lowest fossiliferous stratum (Unit C, Trench 15, level 2, square 9)
of Peccary Cave, northwestern Arkansas (Semken 1984). The specimens
comprised one jaw of Neotoma floridana (491 mg, with dentition) and three
dentate jaws of Clethrionomys gapperi (66.9 mg). N. floridana is endemic to the
Peccary Cave area today. The nearest occurrence of C. gapperi is 830 km to the
north and 960 km to the east. The AMS '4C dates on XAD-2 purified gelatin
hydrolyzate (Stafford et al. 1988) were: 16,660+165 yr B.P. (AA-4941) on C.
gapperi and 16,830+210 yr B.P. (AA-4942) on N. floridana. Accuracy is assumed
because the fossils had the %N and collagenous amino acid composition of
well preserved bone (Stafford et al. 1987; 1988). These two ages are similar to
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16,700+250 yr B.P. (I-5262) on “bone collagen” (Quinn 1972) from Platygonus
(extinct, short-faced peccary) from Stratum C deposits elsewhere in Peccary

Cave.
The 14C ages for vole and woodrat fossils from Peccary Cave represent the

first direct test of the disharmonious fauna hypothesis. These dates support the
conclusion that these species were contemporaneous in Arkansas during the
Pleistocene and that climatic equability is a valid concept for the Peccary Cave
vicinity. If disharmonious faunas representing equable-climate biomes are not
a result of sedimentary reworking, the shift from less seasonal to highly
seasonal climates will remain a testable hypothesis for late Pleistocene
megafauna extinctions. These results do not preclude humans as having
caused the extinctions. The data do imply that the roles of climate change and
over-hunting by humans can be evaluated experimentally.

Iowa Quaternary Studies Group Contribution #34
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Geologic Evidence for an Ice-Free-Corridor in
Northeastern British Columbia, Canada

Peter T. Bobrowsky and Nat Rutter

Quaternary geologic investigations were undertaken in the northern Rocky
Mountain Trench (RMT) of western Canada (Bobrowsky 1989a). Detailed
stratigraphic and sedimentologic study of unconsolidated sediments centered
on bluff sections exposed along the Finlay River of northeastern British
Columbia. Supplementary work included collection of wood for amino acid
racemization and radiocarbon dating, as well as pollen analysis and
paleomagnetic analysis.

Study efforts relied on a facies analytical approach (Bobrowsky 1989b).
Genetic interpretations for the facies varied from lodgment and meltout till
deposits to subaerial debris flow and glaciodeltaic sediments.
Lithostratigraphic units were then established at each of the localities. The type
and frequency of facies varied between the units. Cross-correlation of the units
resulted in the composite stratigraphy illustrated in Figure 1 (Bobrowsky and
Rutter 1989). Stratigraphic position, inherent properties (e.g., lithologies), and
radiometric control support the proposed composite stratigraphy.

The nine sediment packages identified for this region represent two distinct
cycles of glaciation. The oldest sediments (late Tertiary to Quaternary) are
preglacial distal braided river deposits (Package A). The first cycle of glaciation
is represented by Packages B-D. This glaciation could not be dated, but is
probably early Wisconsin or pre-Sangamonian. Associated deposits and
erratics indicate this was an extensive event, one which transported unique
lithologies from west of the RMT, eastwards across the Rocky Mountains and
into the foothills. Sediment Package E is mid-Wisconsin, and possibly older,
ranging in age from >44,000 yr B.P. (GSC-837) to 15,180+100 yr B.P. (TO-708).

Peter T. Bobrowsky, Geological Survey Branch, Ministry of Energy, Mines and Petroleum Resources,
Parliament Buildings, Victoria, BC Canada V8V 1X4.

Nat Rutter, Department of Geology, University of Alberta, Edmonton, AB, Canada T6G 2E3.
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Other critical dates from this interval include: 18,750+120 yr B.P. (TO-709), and
23,280+750 yr B.P. (AECV-351C). The new series of dates extend this nonglacial
interval by 10,000 years over previous estimates (e.g., Mathews 1980). Pollen
from this nonglacial interval is dominated by Picea (spruce, 88.3%), with lesser
amounts of Pinus (pine 4.1%), Abies fir, 3.7%), Alnus(alder, 1.1%), Cyperaceae
(1.4%), and the remainder indeterminate (1.4%).

The second (final) glaciation is late Wisconsin, and is bracketed by the
following dates: 15,180+100 yr B.P. and 10,100£90 yr B.P. (GSC-2036). Sediment
Packages F-H are correlated to this event. This glaciation was less extensive
than the former and was probably restricted to a valley glacier (montane)
which travelled down the RMT and long the Peace River valley as far east as
the Portage Mtn Moraine (near Hudson's Hope). Package I sediments are
postglacial (late Wisconsin to modern).

In northwestern Alberta, recent studies indicate that a single (late
Wisconsin) glaciation affected the region during the Quaternary (Liverman et
al. 1989). Laurentide ice travelled through northwestern Alberta and into
northeastern British Columbia (BC) sometime after 25,000 years ago.
Laurentide deglaciation of northeastern BC then occurred sometime after
13,500 yr B.P. (Rutter 1984). The earliest dated archaeological site in the Peace
District is Charlie Lake Cave, which is considered to be 10,500 years old
(Fladmark et al. 1988). The final implications of the above studies and the
geological investigations reviewed here are: 1) ice-free conditions during the
mid-Wisconsin persisted to about 15,000 yr B.P., well beyond previous
estimates of 25,000 yr B.P.; 2) if coalescence occurred, then the earliest human
migration /occupation in the area may have occurred just before 15,000 yr B.P.
or just after 13,500 yr B.P., however, there is no clear evidence of ice
coalescence; and, 3) the late Wisconsin Cordilleran advance (montane ice)
terminated 90 km west of Ft. St. John at Portage Mtn. Moraine, at which time
the Laurentide ice front had probably retreated well back into Alberta.
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COMPOSITE STRATIGRAPHIC COLUMN

SEDIMENT PACKAGE

I. UPPER STRATIFIED SEDIMENTS

H. POST-UPPER DIAMICTONS
STRATIFIED SEDIMENTS

Q. UPPER DIAMICTONS

F. PRE-UPPER DIAMICTONS
STRATIFIED SEDIMENTS

E. MIDDLE STRATIFIED SEDIMENTS

D. POST-LOWER DIAMICTONS
STRATIFIED SEDIMENTS

C. LOWER DIAMICTONS

B. PRE-LOWER DIAMICTONS
STRATIFIED SEDIMENTS

A. LOWER STRATIFIED SEDIMENTS

DOMINANT PROCESSES
Distal braided river sedimentation

Proximal and distal braided river, ice contact, delalc,
glacilacustrine, and sediment gravity flow sedimentation

deposttiol

Proximal and distal braided river, ice contact, and sediment
gravity flow sedimentation

Distal braided river and subaerlal sedil gravity flow
sedimentation

Proximal and distal braided river, ice contact, deltaic,
glacilacustrine, and sediment gravity flow sedimentation

Lodg till, and proglaci i gravity flow
ion

Meltowt, lodg! till, and gravity flow depostti

Proximal and distal braided river, ice contact, proglacial, and
sediment gravity flow sedimentation

Distal braided river sedimentation

Conglomerate, sandstone, and shale
BEDROCK

Figure 1. Composite Stratigraphy.

Late Pleistocene Valley Fills on the Southern High
Plains

Vance T. Holliday

The Southern High Plains (northwestern Texas and eastern New Mexico) is
crossed by a number of northwest-southeast-trending dry valleys or “draws”,
tributaries of the Red, Brazos, and Colorado rivers (Figure 1). The draws have
long been known to contain outstanding records of late Quaternary
environments and human occupation, including well-known Paleoindian sites
(Figure 1) (e.g., Haynes 1975; Holliday 1989; Johnson 1986; Stafford 1981;
Wendorf and Hester 1975). Understanding the record of the draws is therefore
crucial to understanding the Paleoindian occupation of the region. Classically,

Vance T. Holliday, Department of Geography, University of Wisconsin, Madison, WI 53706.
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the late Pleistocene valley fill is described as a basal stream deposit (sand and
gravel) associated with the Clovis occupation, overlain by lake and marsh
sediments (diatomaceous and sapropelic mud, DSM) containing Folsom or
later Paleoindian remains. The contact of the alluvium and lake/marsh
sediment is time-transgressive, varying from ca. 11,000-10,000 yr B.P. (Holliday
1984). Holliday (1984) attributed the hydrologic change from flowing to
standing water to reduction in effective precipitation and spring discharge, with
local geomorphic conditions causing the depositional response to be time-
transgressive. These interpretations of the fill in the draws are based solely on
data from the widely scattered archaeological sites.

To provide a more complete picture of the late Quaternary history of the
draws a systematic coring program was conducted in 1988 and 1989. There were
176 cores taken and 7 artificial exposures examined along 10 draws in the
Brazos and Colorado drainages (Figure 1). Data now available requires some
modification of the earlier interpretations. The basal alluvium is one of the
most ubiquitous deposits in the draws, found at virtually all localities. The DSM
is very rare, however, found at only two localities (in middle Runningwater
Draw), in addition to previously reported occurrences at Clovis, Marks Beach,
Lubbock Lake, and Mustang Springs (Figure 1). Typically the alluvium is
overlain by massive, highly calcareous lake sediment (marl). The occurrence of
the DSM appears to be controlled by spring activity. The DSM is found only at
localities with documented historic or prehistoric springs, although not all sites
with reported springs have late Pleistocene DSM (based on coring at sites
reported by Brune 1981).

In the latest Pleistocene, therefore, the draws first carried flowing, and
probably fresh water, fed both by runoff and spring discharge. Between 11,000
and 10,000 yr B.P. water ceased to flow and the floors of the draws were covered
by hard-water ponds and marshes. Locally, there were soft-water ponds fed by
springs. This hydrologic change at the end of the Pleistocene was almost
certainly the result of a climate change resulting in reduction of runoff and
spring discharge. Timing of the change from flowing to standing water was
determined locally, depending on presence or absence of, duration of, and
amount of spring discharge.

The above findings are significant archaeologically. All reported sites from
the draws with both late Pleistocene and Holocene occupations have evidence
of spring activity. This is not surprising as the occurrence of permanent or
semi-permanent water was sure to attract people, especially in the semiarid
climate of the Holocene. The only excavated, buried site with no record of
spring activity is Plainview and it has no evidence of multiple occupation.

This research was supported by a grant from the National Science Foundation, Surficial Processes
Program (EAR-8803761). Valuable logistical support was provided by Thomas Gustavson (The
University of Texas), Eileen Johnson (Texas Tech University), and David Meltzer (Southern Methodist

University).
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Figure 1. Map of the Southern High Plains showing study draws, coring sites (circles), archaeological
sites (triangles), and selected cities (squares). Draws: Rw = Runningwater; Bw = Blackwater, Yh =
Yellowhouse; Su = Sulphur; Mk = McKenzie; Se = Seminole; Mt = Monument; Mu = Mustang; Mn =
Monahans; Md = Midland. Sites: Pl = Plainview (Sellards et al. 1947); Cl = Clovis (Blackwater Draw
Locality 1) (Hester 1972); MB = Marks Beach (Honea 1980); LL = Lubbock Lake (Johnson 1987); MS =
Mustang Springs (Meltzer and Collins 1987); Sc = Scharbauer (Midland) (Wendorf et al. 1955). Inset

shows the Southern High Plains and Texas.
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Late Glacial Paleoenvironments in the Rocky
Mountain, Jasper, Canada: Implications for
Human Habitation Sites

Vic M. Levson

Geomorphic, stratigraphic, and sedimentologic evidence obtained from
Quaternary sediments in the Athabasca Valley in the Rocky Mountain Front
Ranges of Jasper National Park, Alberta (Figure 1) is used to reconstruct late
glacial paleoenvironments in the region. A dominant geomorphic feature in

Vic M. Levson, British Columbia Geological Survey Branch, Ministry of Energy, Mines and Petroleum
Resources, 756 Fort Street, Victoria, BC, Canada, V8V 1X4.
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the Athabasca Valley between Jasper townsite and the Rocky Mountain front is
a series of discontinuous, unpaired, terraces rising up to about 200 m above
river level. Early investigators (Taylor 1960) related the terraces to beach and
deltaic deposits of a large glacial lake. Unlike beach ridges, the terrace
surfaces generally dip either up or down valley. Internally, the terraces consist
of sediments that typically exhibit pronounce vertical and lateral changes in
grain size, sorting, and bed orientation. Sands and gravels are usually
interbedded with diamicton. Strata commonly exhibit dips on the order of 20°
to 40° and are frequently folded and faulted. These characteristics are typical of
ice proximal sediments and their geomorphic association indicates that they
are probably lateral kame terrace deposits. The late glacial paleoenvironment
of the region thus was characterized by lateral ice-marginal sedimentation
along the valley walls and the resultant terraces would not have been habitable
landforms as could be suggested if they were beach or deltaic in origin.

Detailed study of several exposures of the scarp of a high terrace west of
Jasper townsite supports the above conclusions. A date of 29,100£560 yr B.P.
(GSC-3792) obtained on wood found in gravels underlying till near Jasper
suggests that ice moved into the region after that time (Levson and Rutter
1989). Ice eventually overrode the entire area forming a near horizontal
landscape at about the level of the present upper surface of the high terrace
above Jasper townsite. During deglaciation, thick sequences of normally
faulted, steeply dipping, sand, gravel, and clast rich diamicton were deposited
along the margins of the terrace west of Jasper townsite. These glacial and
glaciofluvial environments clearly were not suitable for human habitation.

Ice retreat westward from the Rocky Mountain front to Jasper townsite was
continuous and rapid as evidenced by the absence of recognizable terminal or
recessional moraines. A glaciofluvial kame terrace origin for the terraces in the
Athabasca Valley suggests that large blocks of ice separated from the active
glaciers and stagnated in the valley center. In the the Pocahontas area, near
the mountain front, a small lake was dammed on a terrace-like landform along
the ice margin. Gastropods collected from lake sediments were dated at
11,900£120 yr B.P. (GSC-3885) thus providing an approximate date for
deglaciation of that area (Bobrowsky et al. 1987). Late Wisconsin ice had
receded out of the main Athabasca Valley to near present limits by about
10,000 yr B.P. (Osborn and Luckman 1988). Rapid ice retreat, probably due to
ice stagnation induced by rapid climatic warming, would have allowed human
migrants to enter the region shortly after deglaciation about 12,000 years ago.

Clearly these high terraces would not be suitable human habitation sites at
‘the time of their formation. Post-glacial alluvial fans that dissect the terraces
are more likely habitation sites. The oldest known site in Jasper, dated at
7,840£70 yr B.P. (TO-1026), is on an alluvial fan near Pocahontas (Pickard in
press). The oldest known site in Alberta, Vermillion Lakes site, is on post-glacial
alluvial fan sediments near Banff townsite about 250 km southeast of Jasper
(Bobrowsky et al. in press). Further archaeological investigations, concerning
early man migrations southwards down an ice-free corridor along the eastern
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front of the Rocky Mountains, should focus on alluvial fan settings and not on
high terraces in the Athabasca Valley.
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Hokkaido Pleistocene Archaeology and the Earliest
Americans: Some Comments

Charles T. Keally

Hokkaido is the large (81,513 km2) northern island in the Japanese
archipelago. The roughly triangular island (locally seen as roughly square) lies
between 41°30' and 45°30' north latitude. It is mountainous, with many active
volcanoes, small intermontane basins and valleys, and larger coastal plains.
Today, boreal conifer-forest vegetation covers much of the northeastern half of
the island and temperate deciduous broadleaf-forest vegetation, dominated by
oak (Quercus), covers the southwestern half, with beech (Fagus) dominating
the forest in the extreme southeastern tip of the island (Tsukada 1986, figure 7;
Yasuda 1978). At the cold peak of the late Pleistocene, tundra covered a wide
belt from the eastern tip of the island north along the Sea of Okhotsk in
Sakhalin and Siberia. Bordering this was a band of park tundra. The
southwestern half of Hokkaido was covered by a boreal conifer forest
extending all the way into central Japan (Tsukada 1986, figure 7; Yasuda 1978;
figure 18). Hokkaido today, and in the late Pleistocene, is environmentally an
extension of southern Siberia. During most of the late Pleistocene, Hokkaido
was connected by landbridge to Siberia via Sakhalin Island, but it was always
separated by the Tsugaru Strait from the rest of the Japanese islands to the
south (Ohshima 1980), although at some point in the late Pleistocene that strait
was narrow enough for moose (Alces) and brown bear (Ursus) to cross (Kamei
etal. 1987).

In the past decade or so, the number, size, and quality of the excavations of
Pleistocene sites conducted and reported in Hokkaido have increased
considerably, making Hokkaido the best studied region in East and Northeast
Asia, outside of central Japan, and one of the best studied regions in the world
(Keally 1988). The scale of the excavation work is often truly staggering: for
example, 3872 m2 and about 200,000 lithic artifacts from Hattoridai 2 in
Shirataki Village (Chiba et al. 1982). Moreover, Hokkaido participated closely
in late Pleistocene cultural events in eastern Siberia. It therefore is literally in a
position to provide valuable information bearing on the question of the earliest
settlement of the Americas. Nevertheless, the Hokkaido (as well as the
Japanese) data continue to be largely passed over by American archaeologists
working with the earliest Americans question, in favor of the quantitatively and
qualitatively inadequate data from Siberia and North China. The following

Charles T. Keally, Department of Comparative Culture, Sophia University, 4 Yonban-cho, Chiyoda-
ku, Tokyo 102, Japan.
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reports on recent Hokkaido archaeological work show the need to give more
attention to the Japanese material when studying Northeast Asian and
American Pleistocene prehistory.

One of the most striking things I have noted about Hokkaido Pleistocene
sites is the rarity of stratified, multicomponent sites and of sites older than
15,000 years, on the one hand, and the abundance of 10,000- to 15,000-year-old
microlithic sites, on the other. The few sites older than 15,000 years (predating
the microlithic) are all in the southern half of the island, and these are also the
only clearly stratified sites in Hokkaido. These older occupations date between
15,000 and 24,000 yr B.P. (concentrating at 19,000 to 22,000 yr B.P.), but they are
difficult to relate typologically to contemporary occupations on the main
Japanese island across the Tsugaru Strait to the South. They seem to reflect a
very sparse, and perhaps temporary, early settlement of the Pleistocene boreal
forest in the southern part of Hokkaido by people who crossed the strait,
expanding their territory northward from Honshu at the peak of the last
glaciation when sea levels were lowest. The abundant microlithic sites of
Hokkaido are clearly related to eastern Siberian sites and suggest a relatively
dense settlement of Hokkaido from the north, beginning about 15,000 or 14,000
years ago.

Another significant point is the fact that the dating of these Hokkaido
microlithic sites is not a matter of discussion, interpretation and disagreement,
as is the case with many of the continental datings (see Yi and Clark 1985; Clark
1988). In addition to the many dates for sites discussed in this section (Figure 1),
there are dozens of other dates that consistently place the Hokkaido
microlithic sites in a very narrow band of time between 10,000 and 15,000 yr B.P.,
with disagreements about the exact dating being on a scale of less than 1,000
years, not 10,000 or more years as happens frequently with the continental sites.

Microlithic, as the term is ordinarily used in Japan, refers to a culture
identified by cores and blades produced with a very diagnostic technology, not
to any type of very small stone tools, such as small projectile points. In fact,
some “microcores” and “microblades” are quite large, especially in sites near
Shirataki village, making it clear that the term “micro” is used to identify a
technology rather than a size. Japanese archaeologist distinguished several
types of microcores, each produced through a different process of reduction:
Shirataki, Sakkotsu, Togeshita, Oshorokko, Rankoshi, Horoka, Hirosato,
Okedo, and Fukui. The Shirataki and Sakkotsu types fall under the larger
grouping called Yubetsu Technique; the Horoka type is often called “boat-
shaped tool”; and the Fukui type is found only in eastern Japan. Some
archaeologists argue that one or more of these microcore types is in fact a
burin type. Also, recent research, at the Pirika and Shinmichi 4 sites in
particular, has elucidated the production process of Togeshita microcores and
cast some doubt on the validity of the Horoka and Sakkotsu types (Hiroaki
Hata, pers. comm. 1989).
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Site Date Predominant Artifacts
Higashi Rokugo 1 10,7001600 (0B) Tachikava steased points, Araya burins,
10,700+700 (0B) endscrapers, boat-shaped tools
Sakuragaoka 10,500+600 (0B) Togeshita microcores, microblades,
10,700+900 (0B) scrapers, boat-shaped tools
11,300%600 (0B)
Yunosato 4 Upper 11,300+600 (OB) Rankoshi microcore, bifacial & stesmed
11,500+500 (0B) points, ornaments, possible burial
Arashiyama s Oshorokko microcores, microblades,
Araya burin, boat-shaped tools
Kamiitaira Upper 10,000-12,000 yr B.P. Togeshita microcores, microblades,
Araya burins, foliate points
Higashi Rokugo 2 12,000+600 (0B) foliate points, burins, endscrapers,
13,700+700 (OB) sidescrapers
Hattoridai 2 = Togeshita microcores, microblades,

bifaces, bificial points, scrapers,
stemmed points, boat-shaped tools

Yunosato 4 Lower 13,800+400 (0B) Togeshita microcores, microblades,
13,900+700 (0B) trapezoids

Nisshin 2 13,800%1,200 (FT) microblades, blades, Araya burins,
13,700+1,100 (0B} Shirataki & Sakkotsu microcores,
14,800+1,100 (OB) stemmed points, endscrapers,

sidescrapers
Kamiitaira Lower ca. 20,000 yr B.P. varied flake tools
Obihiro Kuko Minami A  20,000%1,200 (OB) varied flake tools

20,500%1,300 (0B)
19,420 1,770 (Gak-10746)
23,8503 so0 (Gak-10747)

Figure 1. Summary of the sites discussed in this section (OB: obsidian hydration date; FT: obsidian

fission-track date; no symbol: date based on numerous age measurements).
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Hattoridai 2: An Exceptionally Productive
Togeshita-Microcore Site in Shirataki, East-
Central Hokkaido, Japan

Eiichi Chiba

Hattoridai (I-20-2) is one of the many well-known Paleolithic sites in the village
of Shirataki. The site is situated on the slope about 400 m from the point of a
fingerlike terrace at the confluence of the Yubetsu River and a small tributary.
The elevation is 450-465 m and about 45 m above the present Yubetsu
floodplain. This terrace is the middle of five terraces recognized in the
Shirataki Basin. The Hattoridai site was excavated by Meiji University in 1961
(Sugihara and Tozawa 1975).

The Hattoridai 2 site (I-20-13) is a short distance away, closer to the point of
the same terrace and possibly part of the same site. It was excavated in 1981 in
conjunction with conversion of the land from tree farming to agricultural use
(Chiba et al. 1982). This work unearthed 3,872 m?2 of the site. Artifacts were
found scattered through the upper three strata, in the upper 50 cm of soil, but
all of them most likely belong to a single occupation originally in the third
stratum. An accurate count has not been made, but approximately 200,000
lithic artifacts were recovered, roughly three tons of stone. The 1961 Meiji
University excavation recorded 31,693 artifacts from a 364 m2 excavation.

Tool types are unusually varied (Figure 1): microblades, Togeshita
microcores, stemmed points, bifaces and bifacial points, awls, endscrapers,
other types of scrapers, burins, boat-shaped tools, spatula-shaped tools, spalls,
blades, and blade cores. Most are of obsidian, but some are of siliceous shale,
quartzite, sandstone, basalt and shale. Rejoinable pieces have not been fully
studied but many have already been found. Some rejoinable pieces were

Eiichi Chiba, Hokkaido Buried Cultural Resources Center, Minami 26-jo Nishi 11-chome, Chuo-ku,
Sapporo 064, Japan.
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separated by over 10 m on the site. Boat-shaped tools are relatively rare here,
compared to the quantity found at the neighboring Hattoridai site. No
Shirataki or Oshorokko microcores have been identified, but the spatula-
shaped tools might be blanks for the latter type. The density of artifacts was
high (about 60/ m2), but not the highest reported in Hokkaido. Okedo Azumi
(139/ mz), Tachikarushunai V (94/ mz), and Hattoridai (88/ m2) report higher
densities. Significantly, these four sites are all near major obsidian sources—
Shirataki and Okedo—in east-central Hokkaido.

Figure 1. Artifacts from Hattoridai 2, Shirataki Village, central Hokkaido, Japan (1—4: Togeshita
microcores; 5: microblades; 6: stemmed point; 7-8: awls; 9: endscraper; 10: point; 11: scraper; 12:

spatula-shaped tools; 13 and 15: burins; 14: blade; 16: blade core).
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Obihiro Kuko Minami A: A 20,000-Year-Old Site in
Southeastern Hokkaido, Japan

Toshiaki Goto and Toshiharu Tomikawa

The 1982 excavation of the Obihiro Kuko Minami A site (L-01-27) (Obihiro
Airport South, Locality A) was relatively very small (200 m?2) and unproductive
(about 30 artifacts), but it unearthed one of the rare oldest assemblages in
Hokkaido (Goto and Tomikawa 1983). The site spreads across two ancient Spfa-
1 (younger Shikotsu pumice fall) dunes on the Kamisarabetsu III (Ks-III)
terrace, a short distance from the Kamiitaira site (see description this section),
at an elevation of 157 m. The dunes are about 8 m high. The 1982 excavation
was conducted on a road right-of-way on the southern slope of the western of
the two dunes. The stratigraphy was relatively standard for sites in this part of
the Tokachi Plain in southeastern Hokkaido. The lithic artifacts were recovered
from Stratum VIII and the upper part of the Stratum IX, both wind redeposited
Spfa-1 pumice and lower two of three strata in the dune structure.

The lithic assemblage (Figure 1) consists of 22 tools: 3 scrapers, 3 retouched
flakes, 1 blade-flake tool, 11 flake tools, 2 pebble strikers, and 2 flat, stone
anvils. Most of the artifacts are obsidian, with a few made of other types of
stone. The strikers and anvils are of rhyolite, biotite-granite and biotite-schist.

Charcoal found near an obsidian artifact in the upper part of the Stratum IX
provided a radiocarbon age of 23,850+4,480/-2,850 yr B.P. (Gak-10747). This date
is consistent with the dates obtained from Stratum VIII during earlier
exploration of the site boundaries: 19,420+1,770 yr B.P. (Gak-10746), and two
obsidian hydration dates that are 20,000+1,200 and 20,500+1,300 yr B.P. (Akashi

Toshiaki Goto, Archeology, Obihiro Centennial City Museum (Hyakunen Kinenkan), Midorigaoka
Koen, 2-banchi Midorigaoka, Obihiro-shi, Hokkaido 080, Japan.
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1982). These dates also are consistent with dates for similar assemblages at
Kamiitaira (see description this section) and Sankakuyama (21,450+750 yr B.P.
(Gak-4346) and 21,000 yr B.P. (obsidian hydration; Yoshizaki 1974), and with the
stratigraphic position of the redeposited Spfa-1 pumice in nearby sites.

Obsidian hydration dating was done by Yuko Kondo, Obihro University of Agriculture and Veterinary

Medicine.
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Figure 1. Artifacts from Obihiro Kuko Minami A, Obihiro City, southeastern Hokkaido, Japan (1:

scraper; 2-3: rejuvenation flakes; 4-8: flake tools; 9: striker).



150 HATA Regional Focus-Hokkaido

Yunosato 4: A Terminal Pleistocene Burial Site in
Southwestern Hokkaido, Japan

Hiroaki Hata

Yunosato Locality 4 (B-04-20) is a multicomponent site located on a bluff on the
south bank of the Shiriuchi River in the town of Shiriuchi in extreme
southwestern Hokkaido (Hata 1985). The present bluff is 10-15 m above the
floodplain, and 35 m above sea level. Construction of the approach to the
Tsugaru Strait railroad tunnel necessitated excavation of 3,873 mZ of the site in
1983. Epi-Jomon, Jomon, and Paleolithic artifacts and features were recovered.

Nearly 20,000 Paleolithic artifacts were recorded (Figure 1). Most of these are
flakes and chips. There also are 533 microblades, 16 microcores, numerous
large blades and cores, 20 bifacial points, 4 stemmed points, 9 awls, 21
endscrapers, 45 other types of scrapers, 20 Araya burins, 2 trapezoids, 1 ax, 2
pounders, and 3 anvils, plus very small numbers of other tools. One microcore
belongs to the Rankoshi type (Figure 1:6), one to the Horoka-type boat-shaped-
tool type (Figure 1:8), and the rest to the Togeshita type (Figure 1:9). The
trapezoids closely resemble the Hyakkadai type characteristic of sites in
western Japan between about 13,000 and 16,000 yr B.P.; their presence in a site
in Hokkaido is unusual. Shale is the predominant raw material, although some
obsidian (especially for microblades), chert, agate, and andesite were used; the
pounders and anvils are of sandstone. Roughly 75% of the obsidian was
brought from the Tokachi source, 300 km away. Another 13% was identified with
the Shirataki source 340 km away, but only 6% appears to have come from the
Akaigawa source, which is only 170 km from Yunosato.

The only Paleolithic feature discovered was a shallow pit 0.9 by 1.1 m. This pit
contained 3 dunite (olivine) beads and 1 dunite and 1 amber pendant (Figure
1:1-5), a Rankoshi microcore, and a few flakes and large cores. The sources of
the dunite and amber are unknown but might be on Sakhalin Island north of
Japan. These ornaments and possible burial are comparable in age and type to
those from a number of other sites in Northeast Asia: Pirika Locality 1 nearby
in southwestern Hokkaido (Naganuma 1985), Zhoukoudian Upper Cave in
North China (Chang 1977), Ushiki 1 Layer VII on Kamchatka Peninsula (Chard
1974), Mal'ta near Lake Baikal (Chard 1974), Verkholenskaya Gora in Prebaikal
(Chard 1974), and Ust'-Belaya Layer XIII near Lake Baikal (Chard 1974).

Four obsidian hydration dates have been obtained from Yunosato Locality 4:
13,800+400 yr B.P.; 13,900+700 yr B.P., and 11,500+500 yr B.P. for microblades,
and 11,300£600 yr B.P. for a flake. The distribution of the artifacts over the
excavation surface, and these obsidian hydration dates suggest that most likely
the Rankoshi microcore, bifacial and stemmed points, pit, and ornaments
represent one occupation of the site around 11,000-12,000 yr B.P., and the

Hiroaki Hata, Culture Department, Hokkaido Education Committee, Kita 3-jo Nishi 7-chome, Chuo-
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Togeshita microcores, microblades and trapezoids another around 13,000~
14,000 yr B.P.

Obsidian source identification was done by Tetsuo Warashina and Takenobu Higashimura, Kyoto
University Research Reactor Institute; obsidian hydration dating was done by Yuko Kondo and Tetsuji
Yanagihara, Obihiro University of Agriculture and Veterinary Medicine; and the dunite identification

was done by Jun Watanabe, Geology Department, Hokkaido University.
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Figure 1. Artifacts from Yunosato Locality 4, Shiriuchi Town, southwestern Hokkaido, Japan (1-5:
ornaments; 6: Rankoshi microcore; 7: trapezoid; 8: Horoka boat-shaped tools; 9: Togeshita microcore;
10: microblades; 11: Araya burin; 12-13: scrapers; 14: awl; 15: stemmed point; 16: point; 17: core).
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Survey of Pleistocene Sites in the Village of
Shirataki in East-Central, Hokkaido, Japan

Jun'ichi Matsuya

The village of Shirataki (N 43°50', E 143°10) is widely famous for its Paleolithic
sites. These sites are unique in their density, productivity, and profligate use of
obsidian. The 341-km?2 village lies in an intermontane basin along the Yubetsu
River, 52 km from the central Sea of Okhotsk coast. Most of the village is
mountainous, with peaks up to 1,000-1,300 m. The small basin is extensively
terraced, and the village center is 360 m elevation. The Shirataki obsidian
source outcrops on a peak on the northern edge of the village. This source is
estimated to have about 500 million tons of high quality obsidian.

The village conducted a survey of all its sites in 1985 and 1986, to confirm site
locations and to determine site size for some that were previously recorded
only as points (Matsuya 1987a). Fifteen new sites were discovered, bringing the
total to 87. Most of these sites yield Paleolithic artifacts, but very few of them
yield Jomon or later remains.

Exploratory pits were dug into 10 sites to determine the site boundaries. This
work unearthed 1,284 m2 (1,257 one-meter pits and a trench 27 m long) and
recovered around 15,000 lithic artifacts (Figure 1). Only one of these sites
appears to have no Paleolithic occupation. Site areas were found to range from
600 m2 to 45,000 m2, the latter for Shirataki 30 (I-20-6), which is itself contiguous
with Shirataki 4 (I-20-15) which covers another 31,000 m2, Later, Shirataki 4 was
excavated, unearthing another 2,300 m2 and recovering 70,132 lithic artifacts
(Matsuya 1987b).

Jun'ichi Matsuya, 101 Palace Gin, Minami 15-jo Nishi 6-chome, Chuo-ku, Sapporo 064, Japan.
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Most of the paleolithic sites in Shirataki belong to the microlithic culture,
although some of the microcores and microblades are comparatively very
large. Only two sites predate the microlithic: Shirataki 13 Lower (I-20-13) and
Horokasawa I (I-20-27). These two older sites are thought to date around 16,000
to 17,000 yr B.P. Microcores belonging to the Shirataki, Togeshita, Horoka,
Oshorokko, Hirosato, and Sakkotsu types were identified, but none of the
Rankoshi or Okedo types. Most sites yielded two or more types of microcores,
suggesting these varied types might have at least some temporal overlap.
Togeshita microcores were found with Shirataki, Horoka, and Sakkotsu
microcores, and Shirataki and Horoka microcores were also found together.
Oshorokko microcores were found with Hirosato microcores, but neither type
was found with any of the other four types.

Figure 1. Obsidian artifacts from Paleolithic sites in Shirataki village, east-central Hokkaido, Japan (1:
point from Shirataki 33; 2: awl from Shirataki 4; 3: endscraper from Kamishiyubetsu 3; 4: Sakkotsu

microcore from Kamishiyubetsu 3; 5: large blade core from Shirataki 13).
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Kamiitaira: Dating a Stratified Site in
Southeastern Hokkaido, Japan

Kunitoshi Sato and Minoru Kitazawa

The Tokachi Plain around Obihiro City in southeastern Hokkaido is one of the
largest coastal plains on the island. It is a gently rolling plain of many low river
terraces and ancient inland dunes.' The Kamiitaira site (L-01-04) (149-154 m
elevation) spreads across a Spfa-1 (younger Shikotsu pumice fall) dune on the
Kamisarabetsu III (Ks-III) terrace not far from the Obihiro Kuko Minami A
site (see discussion this section). The site has been excavated twice, once in
1977 (Akashi and Goto 1978) and again in 1986 (Sato and Kitazawa 1987). These
excavations unearthed a total of 3,225 m2 and recovered 669 lithic tools, plus a
large number of flakes and pebbles. Two cultural layers were clearly stratified
in the dune deposits: an older one estimated to date around 20,000 yr B.P. and a
younger one (probably containing two occupations) dating 10,000 to 12,000 yr
B.P.

Research at Kamiitaira has contributed much to stratigraphic studies of the
Tokachi Plains, and the local geological sequence is now well known and
relatively well dated, based on more than 40 generally consistent radiocarbon,
obsidian hydration, and fission-track dates. Beginning with the oldest relevant
stratum, this sequence and its dates are: older orange pumice (Op-2) about
43,000 yr B.P., younger orange pumice (Op-1) about 36,000 yr B.P., older
Shikotsu pumice (Spfa-2) undated, younger Shikotsu pumice (Spfa-1) about
32,000 yr B.P., three phases of Spfa-1 dune formation between 32,000 and 22,000
yr B.P.,, clayey loam about 22,000 to 14,500 yr B.P., Eniwa-a pumice (En-a)
between 15,000 and 13,000 yr B.P., En-a dune deposits about 13,500 to 12,500 yr
B.P., En-a loam (“ball loam”) about 12,500 to 10,000 yr B.P., and Holocene
deposits and soils younger than 10,000 yr B.P.

Kunitoshi Sato (deceased), and Minoru Kitazawa Archeology, Obihiro Centennial City Museum
(Hyakunen Kinenkan), Midorigaoka Koen, 2-banchi Midorigaoka, Obihiro-shi, Hokkaido 080, Japan.
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At Kamiitaira, artifacts were recorded from the “ball loam” in both the 1977
and 1986 excavations, and from the clayey loam above the Spfa-1 dune
deposits only in the 1986 excavation. The younger of these two cultural layers
has a consistent set of 17 obsidian hydration dates, 1 fission-track date, and 2
radiocarbon dates that all fall in the range 10,100 to 13,100 yr B.P., with the
distribution of obsidian hydration dates suggesting two occupations, one at
10,000-10,500 yr B.P. and the other at 11,000-12,000 yr B.P. The dates for the
older cultural layer are inconsistent: the obsidian hydration dates are
14,4001+500 and 14,7001600 yr B.P., but the radiocarbon date is 32,500+00/-12,000
yr B.P. (KSU-1336). Typologically this older assemblage compares to the nearby
Kuko Minami A (see description this section) and Seo II D (Tsuji 1977)
assemblages, which are both dated very closely to 20,000 yr B.P., and the dune
deposits below the clayey loam have five radiocarbon and two obsidian
hydration dates that all fall between 19,500 and 29,000 yr B.P., giving a no-older-
than limit to this cultural layer at Kamiitaira.

The younger cultural layer yield 630 lithic tools and cores, and several
thousand flakes. These artifacts, from both possible occupations of this
younger layer, belong to the Yubetsu microlithic complex with Togeshita
microcores and Araya burins (Figure 1 upper). The artifacts from the older
cultural layer are an unvaried assemblage of 41 lithic tools and 218 flakes
(Figure 1 lower). Most of the tools are scrapers and utilized flakes. Obsidian is
the most common material in both layers, with some quartzite and a few pieces
of several other stones. Burnt pebbles were common in both cultural layers,
but these were clustered in 2 by 2 m heaps only in the older layer. Such features
are known from only a few other sites in Hokkaido, but they are ubiquitous in
sites in Kanto dating 13,000-20,000 yr B.P.

Fission-tracking dating was done by Hideharu Matsuura, University of Tokyo, and Mizuo Machida,
Gakushu-in University; and obsidian hydration dating was done by Yuko Kondo, Obihiro University of

Agriculture and Veterinary Medicine.
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Figure 1. Artifacts from Kamiitaira younger (upper) and older (lower) layers, Obihiro City,
southeastern Hokkaido, Japan (1: microblades; 2: foliate point; 3: retouched flake; 4, 8-9: burins; 5-6:
sidescrapers; 7: endscraper; 10: core; 11-13, 17-19: sidescrapers; 14-16: retouched flakes; 20-23:
endscrapers).
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Arashiyama 2: An Oshorokko-Microcore Site Near
Asahikawa, Central Hokkaido, Japan

Shigeru Nishida and Akira Ishikawa

Arashiyama 2 (F-05-5) is situated on the slope near the foot of a low mountain,
in the town of Takasu, on the western edge of the large, intermontane
Asahikawa Basin in central Hokkaido (Nishida 1987); 110-130 m elevation.
Arashiyama 2 is one of only a handful of Pleistocene sites known in the basin.
The small Osarappe River flows just east of the site and joins the large Ishikari
River about 500 m to the south of the site. Highway construction necessitated
excavation of the site in 1985 (4,950 m2) and 1986 (2,925 m2). Lithic artifacts
were found in a thin stratum just under the plow zone and overlying talus with
large angular rocks from the mountain slope.

Two seasons of work recovered nearly 1,750 artifacts, mostly in three
concentrations spread over the excavation area. Flakes and chips account for
1,601 of the total. Of the tools (Figure 1), microblades are the most common: 75
microblades, 29 scrapers, 8 microcores, 7 burins/awls, 9 points/bifaces, 2 boat-
shaped tools, plus 10 burin spalls, 9 microcore spalls, and 2 blades. Obsidian
artifacts predominate: 1,717 artifacts of obsidian, 33 of shale, and 2 of chert. The
eight microcores, all obsidian, are of the Oshorokko type. Some of the burins
resemble Togeshita microcores, and there is one Araya burin in the collection.
Some of the microcore spalls can be rejoined to the cores (Figure 1:1-4).

Thirty-two of the obsidian were source identified: 78% are from the Shirataki
source, 9% from Chikabumidai, 6% from Okedo, 3% from Tokachi or Akaigawa,
and 3% from an unknown source. No obsidian hydration or other scientific
dates were obtained for this site, but typologically it is probably older than the
stemmed-point assemblage at Higashi Rokugo 1 (see description this section)
and younger than the Togeshita-microcore assemblage at Yunosato Locality 4
(see description this section), suggesting an age between 11,000 and 13,000 yr
B.P.

Obsidian source identification was done by Tetsuo Warashina and Takenobu Higashiyama, Kyoto

University Research Reactor Institute.

Shigeru Nishida, Hokkaido Buried Cultural Resources Center, Minami 26-jo Nishi 11-chome, Chuo-ku,
Sapporo 064, Japan.

Akira Ishikawa, Kushiro Buried Cultural Resources Research Center, Shunkodai 1-ban 7-go, Kushiro
085, Japan.
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Figure 1. Artifacts from Arashiyama 2, Takasu Town, central Hokkaido, Japan (1: Oshorokko
microcore; 2: same core with spalls 3 and 4 rejoined; 3—4: spalls from same core; 5: Oshorokko

microcore; 6-9: microblades; 10: burin; 11: Araya burin; 12-13: scrapers; 14: blade; 15-16: bifacial points;
17: boat-shaped tool).
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Higashi Rokugo 1 and 2: Stemmed and Foliate
Point Sites in Central Hokkaido, Japan

Shigenobu Sugiura

Higashi Rokugo 1 and 2 are different sites about 2.5 km apart in a hilly upland
basin just to the east of the Furano Basin in the mountains in central Hokkaido
(Sugiura 1987). Site 1 (F-04-77) is on the point of a projecting hill at an altitude of
about 355 m, 10-15 m above the surrounding lowland. Site 2 (F-04-85) is on a
slightly elevated spot at an altitude of 410 m, about 150 m from the river and
about 3-5 m higher. Pollen analysis suggests that at the time the sites were
occupied, the area was covered by an open, glacial-cold forest dominated by
birch (Betula) and alder (Alnus), with some larch (Larix) and a ground cover
mostly of grasses (Gramineae). Conifers are more common in the pollen from
Site 1, and fir (Abies) and wormwood (Artemisia) are notable in the pollen from
Site 2. There are seven Pleistocene sites in the city of Furano. Higashi Rokugo 1
and 2 were excavated in 1986 in conjunction with grading of the hills for
agricultural improvement. About 350 m?2 of Site 1 were unearthed, and about
600 m? of Site 2.

The 2,746 lithic artifacts recovered from Site 1 (Figure 1 upper) were
scattered through the three upper strata but were most abundant in the
second stratum, suggesting the position of the original surface. Rejoining of
many of the flakes and tools indicates that all the artifacts, which were found in
a single concentration, belong to the same occupation of the site. One sherd of
plain pottery and roughly 80 stone tools were recovered from the site: 31
Tachikawa stemmed points, 23 endscrapers, 7 blades, 11 Araya burins, 1 adz, 3
points, a few other kinds of formal tools, and many utilized flakes. Ninety-two
percent of the artifacts are obsidian; the other 8% are of seven different kinds
of stone. Notably, the blades, burins and 4 of the stemmed points are the only
tools made of siliceous tuff. Eighty of the obsidian artifacts were source
identified: 57% are from three previously unknown sources probably
somewhere in the Furano Basin, 21% are from Tokachi, 16% from Okedo, 3%
from Shirataki, and 4% from an unknown source. A few of the Tokachi pieces
provided hydration ages of 10,700+600 yr B.P. and 10,700+700 yr B.P.

Some stemmed point sites in Hokkaido yield microcores, but the younger
ones like Higashi Rokugo 1 do not. All of the 45 known stemmed point sites,
however, are located inland along the middle and upper reaches of rivers. This
is a good setting for salmon fishing and these stemmed points might well have
been one of the main tools in early exploitation of this resource (Yokoyama
1986).

The single potsherd is very likely associated with the Tachikawa stemmed
points. This type of point in Hokkaido is closely associated with stone adzes of

Shigenobu Sugiura, Furano Museum of Local History, 17-1 Wakamatsu-cho, Furano-shi, Hokkaido
076, Japan.
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the type found at Higashi Rokugo 1 (Figure 1:10). Significantly, comparable
adzes are found at Chojakubo and Mikoshiba, and some other sites in
northern and central Honshu, all dating between 10,000, and 13,000 yr B.P. A
few of these sites also have yielded small plain potsherds.

The lithic assemblage from Site 2 (Figure 1 lower) is quite different from that
of Site 1. This assemblage contains 6 foliate points, 6 endscrapers on blades, 9
sidescrapers, 31 blades, 2 burins, and a few other types of tools. Utilized flakes
are common. Also, the assemblage contains only 59 tools against 4,544 flakes,
and rejoinable pieces are relatively rare. Obsidian is the most common
material; 128 pieces were source identified. Unlike Site 1, 80% of the Site 2
obsidian comes from the Shirataki source, but only 3% from Tokachi, 11% from
two of the Furano sources, and 5% from an unknown source. Two hydration
measurements for pieces from Shirataki gave ages of 12,000+600 and
13,700£700 yr B.P. This spread in ages agrees with the mixed appearance of the
lithic assemblage, which shows relationships to several different sites from
different periods; no similar assemblage has yet been found in Hokkaido.
Obsidian source identification was done by Tetsuo Warashina and Takenobu Higashimura, Kyoto
University Research Reactor Institute; obsidian hydration dating was done by Yuko Kondo, Obihiro
University of Agriculture and Veterinary Medicine; and pollen analysis was done by Goro Yamada,
Hokkaido Kaitaku Kinen Kan (Hokkaido Development Memorial Hall).
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Figure 1. Artifacts from Higashi Rokugo 1 (upper) and Higashi Rokugo 2 (lower), Furano City, central

Hokkaido, Japan (1-2: stemmed points; 3: point; 4-6: scrapers; 7: biface; 8-9: burins; 10: adz; 11-12:

points; 13-16: endscrapers; 17-18: sidescrapers; 19-20: burins; 21: spall).
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Sakuragaoka and Nisshin 2: Excavated Microlithic
Sites in Northern Hokkaido, Japan

Kuniteru Suzuki

The Sakuragaoka site (F-21-14) is located in the town of Shimokawa, in a small
intermontane basin along the Nayoro River, in north-central Hokkaido, north
of the city of Asahikawa (Suzuki and Uzie 1986). It covers about 10,000 m2 on
the upper terrace, at an elevation of 165-170 m, 40-60 m above the present
floodplain. Prefectural road improvement work necessitated investigation of
1,310 m2 of the Sakuragaoka site in 1985, with full excavation of 850 m2 of that
area. The Nisshin 2 site (F-03-57) is located on a terrace at the base of a hill
where the Nayoro River flows into the Teshio River on the northern edge of the
city of Nayoro, just west of Shimokawa (Suzuki 1988). The site covers about
40,000 m2 at an elevation of 97 m. Road work in 1986 necessitated investigation
of 900 m? of the site, with full excavation of 300 m2 of that area. These sites are
among the few excavated Pleistocene sites in the northern part of Hokkaido.

A large number of Paleolithic stone artifacts (Figure 1) was recovered from
the thin upper two strata of Sakuragaoka: many varied scrapers, microblades
and blades, several cores, and a few boat-shaped tools and microcores,
including a Togeshita microcore (Figure 1:2). Most artifacts were made of
quartzite, a useful resource available locally, but many were also made of
obsidian from distant sources (not identified), and some were made of siliceous
shale, basalt and claystone. There are three obsidian-hydration dates for the
site: 10,500+600 yr B.P. and 10,700+900 yr B.P. on flakes and blades, and
11,300£600 yr B.P. on microblades. These dates are close and might indicate
that the artifacts all derive from a single occupation of the site. But they can
also be interpreted as dating an older microlithic occupation and a younger
blade occupation.

There were 1,324 lithic artifacts recovered from Nisshin 2: blades and
microblades, Araya burins, stemmed points, drills, endscrapers and
sidescrapers, pounders, and spalls produced by the Yubetsu technique. No
microcores were recovered this time, but an excavation in 1964 found both
Shirataki and Sakkotsu type microcores. Obsidian accounted for 50% of the
lithic material, and quartzite for another 44%. Most of the obsidian came from
the Shirataki source, with some also from the Akaigawa, Tokachi, Okedo, and
Nayoro sources, and possibly also from the Furano source. There are two
obsidian hydration dates (13,700+1,100 and 14,800+1,100 yr B.P.) and one fission-
track date (13,800£1,200 yr B.P.) for the Nisshin 2 assemblage.

Pollen from Nisshin 2 shows that, at the time that site was occupied, the local
forest was beginning to respond to warming conditions. Birch (Betula), alder

Kuniteru Suzuki, Nayoro Heritage Museum, Nayoro City Library, Odori Kita 1-chome, Nayoro-shi,
Hokkaido 096, Japan.
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(Alnus), and linden (Tilia) had become the dominant trees, but fir (Abies) and
spruce (Picea) were still common in the area. Grasses (Gramineae) dominated
the herbaceous vegetation, with considerable numbers of sedges
(Cyperaceae), asters/thistles (Carduoideae), buckwheats (Polygonaceae) and
other plants mixed in. Ferns and mosses were common on the site.

For the Sakuragaoka site, obsidian hydration dating was done by Yuko Kondo, Obihiro University of
Agriculture and Veterinary Medicine; and lithic identification was done by Takashi Fukuoka, Nayoro
High School. For the Nisshin 2 site, obsidian hydration and fission-track dating were done by Satoshi
Koshimizu, Hokkaido University; obsidian source analysis was done by Tetsuo Warashina and
Takenobu Higashimura, Kyoto University Research Reactor Institute; and the pollen was studied by
Goro Yamada, Hokkaido Kaitaku Kinen Kan (Hokkaido Development Memorial Hall).
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Figure 1. Artifacts from Sakuragaoka, Shimokawa town, north-central Hokkaido, Japan (1:
microblades; 2-3: microcores; 4-9: scrapers; 10-15: blades; 16-17: cores; 18-19: boat-shaped tools).
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Information for Contributors

GENERAL INFORMATION

Categories of notes will be: 1) Archaeology, 2) Physical Anthropology, 3) Lithic
Studies, 4) Taphonomy-Bone Modification, 5) Methods, 6) Paleoenvironments
(which includes the subsections: Plants, Invertebrates, Vertebrates, and
Geosciences), and 7) Special focus. The last category is reserved for a pre-
selected topic; articles are submitted by authors at the request of the Center.
Usually no more than 65 unsolicited papers for the regular sections and 5
solicited papers for the Special Focus section will be accepted. No more than 2
papers will be accepted from any one senior author. Time being of the essence,
the earlier a paper is received, the better its chance of being published.
Manuscripts concerned with any of the above categories should include
research dating 210,000 yr B.P. or have direct implications for research of that
time period.

Manuscripts should be of note length, <1000 word, or 400 words with one
figure and caption, plus references. They should be current, original, not be or
have been submitted to another journal, and may cover any aspect of the
above-mentioned categories. All notes will be published in English. Authors
submitting manuscripts in a language other than English may either submit
their manuscript also in English or request the editorial staff to provide a
translation (final decision will be left to the editorial board). In either case, both
accepted manuscripts will be published. Manuscripts submitted in a language
other than English should be typed double-spaced throughout and be legible.
If a manuscript is found to require extensive editing or if a meaning is unclear,
the author will be contacted—this could delay the printing of the manuscript.

Manuscripts are first read by the editorial staff to ensure the minimum
requirements are met, as outlined above. All manuscripts are edited for style
and general grammar. Because one of the practical goals of the journal is to
provide quick turnaround time for the printing of manuscripts, authors do not
review galley or page proofs. The editor staff compares the submitted
manuscripts with the style-edited page proofs. Thus it is imperative that
authors carefully proof their manuscripts for content, journal style, and
grammar. It is suggested that all manuscripts be reviewed by a colleague of the
author prior to submission. All manuscripts receive peer reviews.
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FORM AND STYLE

Manuscripts should be concise but detailed enough to permit critical
appraisal. They must be typewritten and DOUBLE-SPACED THROUGHOUT
(i.e., entire manuscript, references, and figure caption) on one side of 22 by 28
cm (8-1/2 by 11 inch) paper with no less than 4 cm (1-1/2 inch) margins.

If a word processor is used, use the following specifications in preparing and
printing your manuscript. Use letter quality or near letter quality printing. Align
text to the left margin only—do not justify. Underline any words that should be
italicized in the final typeset galleys. DO NOT hyphenate words at the right
margin. Manuscripts should be submitted in both printed form and as an
ASCII file on disk (IBM or Macintosh format). The ASCII file will be transferred
to a computer for typesetting. It is important to ensure the disk contains an
ASCII version of the manuscript, not the original word processing format, as
the computer will not be able to translate the text. Manuscripts that conform to
these specifications will allow us to fully utilize the technology we have
available in preparing manuscripts for publication, and to keep the cost of the
journal down.

Space will not permit the inclusion of tables. Materials that normally would
be placed in a small table should be placed in the text (e.g., “There are five
radiocarbon dates from this site (15,000+100 yr B.P. (A-000),...11,000+100 yr B.P.
(A-0000))”). One figure is permitted; the caption should be typed on a separate
page using all above-mentioned specifications for text preparation. All pages
should be numbered consecutively starting with the first page of text. The title
page should include an informative title, author(s), affiliation(s), and complete
mailing address(es), which must contain your zip code or postal district, when
applicable. It would help to include your telephone number and your BITNET
number, if possible, on your cover letter, should there be any questions by the
editor. Avoid titles with interrogative form, abbreviations, and formulae.
Submit three (3) copies of each manuscript and at least one PMT or glossy
print of the figure, if one is included. Authors should keep original art.

Standardized words or spellings that do not need to be underlined or
described: in situ; et al.; pers. comm.; Paleoindian; archaeology; CRM (for
cultural resource management); MNI (for minimum number of individuals);
TL (for thermoluminescence dating); yr B.P. (for years before present); and
AMS or TAMS (for accelerator mass spectrometer technique of radiocarbon
dating). Do not italicize words in the manuscript, only underline (Ficus not
Ficus). The use of either Latin or common names is fine, but include the other
(common or Latin) name in parentheses following the first time use (e.g.,
“..recovered the dung of the Shasta ground sloth (Nothrotheriops shastensis)”).
If technical jargon or abbreviations are to be used, and possibly are not well
known to all readers, provide a more common term or explanation in
parentheses.
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UNITS AND ABBREVIATIONS

Metric units should be used throughout and be abbreviated when
appropriate. Examples of the abbreviation style used include: i.e.; e.g.; cf.; cm;
m; km; ha; yr B.P.; and sp. Numbers will be written out when they start a
sentence or when they are the numbers one through nine (exception: “...20
choppers, 10 burins, and 2 knives were recovered.”); numbers greater than nine
are written as numerals (e.g., 10, 11, 1,000). All numbers greater than 999,
including radiocarbon ages, should use a comma 22,200-1,210 yr B.P.; 1,000
years ago; 12,000 mollusks).

Radiocarbon dates should be expressed in 4C years before present (yr B.P.)
and should include the standard error and the laboratory number (e.g.,
11,000+140 yr B.P. (A-1026)). International notation should be employed in all
cases of chemical notations.

ILLUSTRATIONS

If a figure is used, it must be cited in the text; e.g., “...as can be seen in Figure
1.,” “...as is illustrated (Figure 1).” Line drawings ONLY (no color or continuous
tone photographs). Submit at least one glossy photographic or PMT print of the
figure, 10 by 12.5 cm (4 by 5 inch) maximum image size. Photocopies and
Polaroids are not acceptable quality for reproduction (because they are often
gray—not true black as needed). Do not send the original artwork.

All lettering MUST be either mechanical or dry transfer (NO HAND
LETTERING or TYPEWRITER LETTERING). Authors should check the figure
prior to submission to assure that all lines and lettering are clear and legible.
The editorial staff and the printers of the journal are not responsible for
reduction quality or figure retouching. The senior author's name should be
clearly printed on a label and affixed to the back of the figure.

REFERENCES CITED

References cited in the text must adhere to the format printed in this
edition of CRP. DOUBLE SPACE ALL REFERENCES. Citing in the text is as
follows: “...according to Martin (1974a, 1974b),” “...as has been previously stated
(Martin 1974; Thompson 1938).” Cross check all references with the original
work—this is where most problems occur.

DEADLINE
Manuscripts MUST be postmarked no later than January 31 of each year. It is
strongly suggested that manuscripts be submitted prior to the deadline.

Submit manuscripts (three copies and ASCII file on disk) for Volume 8 (1991)
to:
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gallicus 111
chalcedony 3, 11
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Dalton-Hardaway 31
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Denisova 65
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Domebo mammoth 19
Dry Creek 41, 43
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elephant 60, 81-83, 116
Elephus. 81
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Golondrina 16
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Neotoma 130
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oak 32,99, 117, 143

obsidian 53-54, 75-76, 146-150,
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Horse Mountain 54

Odocoileus 117

Okladnikov 65

Okladnikov Cave 66

Ovibos moschatus 119

Oxyloma 103

Paleolithic 2-3, 50-51, 65-66,

146, 150, 152-153, 162

Pediastrum 94

Phenacomys 130

Picea 93, 96, 98-99, 116, 128,
134, 163

pine 32, 93, 96, 99, 128, 134
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Plano 7, 53

Platygonus 131

poplar 99

Populus 99

porcelanite 3

prairie dog 107-108

Quade6,7,70

quartzite 2, 11, 20, 36, 39, 51,
146, 155, 162

Quercus 32,99, 143

Rancho La Brea 122-123
Rangifer tarandus 127
rat-tailed 77

Redstone 6, 7

Rex Rodgers site 17-19
Ritchie Roberts site 74

San Patrice 17-18
Scenedesmus 93-94
Schreger line 81, 83
Scottsbluff 20

Silver Lake site 53, 75
Simon site 74
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Simpson 70, 71

Sinodont 66

Smilodon 123

spring 10, 13, 33, 45-46, 62,97,
116-117, 136

spruce 93-94, 96, 98-99, 128, 134,
163

St. Albans Side Notched 13

St. Johns 17

stagmoose 89

Suwannee 70, 71

Symbos 90

tamarack 96, 116
Tecovas jasper 33
Tilia 163

Ulmus 99
USSR 101

Washington Pass Chalcedony
20

Western Stemmed 53-54

wolf 39, 109-110, 122-123
woolly mammoth 39
wormwood 99

X-ray fluorescence 76
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