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The following sites, which supplied that specimens for AMS 14C analysis support a paper submitted by Semken, Graham and Stafford to Quaternary International, are described to provide more comprehensive information on the sites from which the AMS-dated specimens selected for analysis. The localities are organized into three geographic regions (1) the Appalachians, (2) the Allegheny plateau west of the Appalachians and (3) the Ozark Plateau of the central United States.  Although Stafford et al., (1999) review the dates on the lower levels of Peccary Cave and the Creek Bend Cave samples, 70 of the 121 dates (Tables 1, 2, 3 and 4) from the project are reported here for the first time.  All dates, chemical processes, and stratigraphic associations, etc., are tabulated in Supplemental Data File 1.
APPLACHIAN REGION
Back Creek Cave # 2, Bath County, Virginia

The Back Creek Cave local fauna, recorded as a raptor roost accumulation in a rock shelter, is 24 km west of Clark’s Cave. The excavation procedure employed at Back Creek #2 has not been published but the sample probably was recovered via the same techniques used by Guilday elsewhere.  Guilday, et al. (1977) only mention extirpated  taxa from the Back Creek local fauna  (e. g. taiga vole and thirteen-lined ground squirrel) and a remark on the general resemblance of the fauna to that of Clark’ Cave.  Jones, C. A. et al. (1984) added the co-existence of two phena of short- tailed shrew in the Back Creek sample.  One specimen each of the eastern woodrat and taiga vole were selected for AMS dating as a typical pair late Pleistocene non-analog species from the Back Creek collection.  The former dated 710  60 14C yr BP, the latter17, 620  100 14C yr BP.  The two Back Creek dates demonstrate that the Back Creek vertebrate sample represents a chronologically mixed entity that accumulated over late Pleistocene and Holocene time.  Additional dates and examination of the section for a Pleistocene-Recent disconformity will be necessary to satisfactorily use this fauna for paleoenvironmental analysis 
Baker Bluff Cave, Sullivan County, Tennessee
	Baker Bluff Cave consists of a single chamber opening onto the top of a precipitous bluff 90 m above the South Fork of the Holston River in northeastern-most Tennessee.  Prior to excavation, the cavern was nearly filled with sediment.  The top three feet of the section was completely removed by artifact collectors who completely removed the cultural portion of the section.  The Carnegie Museum of Natural History subsequently reopened the excavation through homogeneous but very fossiliferous sedimentary deposits in one foot arbitrary increments until sterile sediments were encountered at a depth of approximately 10 feet below the original surface (Guilday, et al., 1978).  Water screened concentrate produced remains of 180 invertebrate and vertebrate taxa.  Of these 60 were mammalian (2,305 MNI) representative of a typical non-analog assemblage (Guilday, et al, 1978).
	Guilday et al. (1978) accepted three of four radiocarbon dates taken from randomly selected bone fragments to date the column as latest Wisconsinan. They recorded dates of 10,560220 yr. BP on bone apatite and  11,640250 yr. BP date on bone collagen for the six to seven foot level, and 19,100850 yr. BP on bone apatite date for the nine to ten foot level.  The authors were concerned about mixing because of:  (1) a 555185 14C yr BP. bone apatite date from the four to five foot level, (2) an apparent random distribution of Archaic and Woodland artifacts from the upper three feet, and (3) the possibility that the deposits represent a pack rat midden.  An abundance of hackberry seeds was present in each level.
	The five AMS 14C radiocarbon dates reported here (Table 1), four on eastern woodrat left mandibles and one on a hairy-tail mole humerus, all from the four to five foot level, confirm Guilday's interpretation of a mixed assemblage.  Purified collagen dates on the woodrat mandibles from this level represent individuals that resided in the area 12,130  60, 20,190  100, 23,810  200 and 24,880  50 14C yr BP.  The date on the hairy-tail mole extended the depositional interval within this arbitrary level to 31,350  610 14C yr BP.  It is evident that the four to five foot level is churned and that non-analog associations at Baker Bluff must be documented by dates on individual specimens.  Guilday et al. (1978) suggested that the problem of mixing, if present, would be reduced with increasing depth and Semken’s (1988) analysis of the six to seven foot faunule could be valid.  However, AMS 14C dates on this faunule are required before the non-analog association is seriously regarded.  Disregarding the bone apatite dates from the underlying six to seven foot level reported by Guilday et al. (1978), the AMS dates on purified gelatin from the four to five foot level suggest that most of the specimens from this level are between 20,000 and 30,000 years old.  

Clark's Cave Local Fauna, Bath County, Virginia
	Clark's Cave may be entered by any of six major entrances opening along a cliff face overlooking the Cowpasture River.  Sediments from inside five of the six entrances were removed for salt peter prior to 1865.  However, deposits inside Entrance No. 2, located high on the cliff face, were spared and fossils were recovered from the twilight zone near the top of a loose, unconsolidated talus cone originating from a side passage (Guilday, et al. 1977).  Fossiliferous matrix was removed from a 2.1 x 1.4 m excavation, approximately 0.5 m (18 inches) deep that was opened parallel to the angle of repose.  Over 17,000 vole molars recovered from water-screened concentrate, along with specimens of 53 other mammalian species. These were attributed to an owl pellet accumulation because all species, with two exceptions, are hare-size or smaller.  A date of 2,260 ± 85 14C yr BP (I-7224) on bone carbonate, derived from unsorted fragments, was rejected by Guilday, et al. (1977) because of the boreal nature of many component species.
	We selected four right mandibles of the eastern woodrat, a humerus of the hairy-tail mole, a right mandible of the eastern chipmunk, and the right mandible of a taiga vole for AMS dating.  The woodrat dates are based on purified gelatin and the others on gelatin.  While degree of purification can result in substantially different radiocarbon ages (Stafford, 1990), only 30 years separated the gelatin vs. a purified-gelatin date on one woodrat mandible (NRSL-2300) in this site. Thus, gelatin dates here appear to be equally reliable to purified gelatin dates in Clark's Cave.  The youngest dated specimen lived circa 11,180 ± 80 and the oldest at 14,440 ±70 14C yr BP (Table 3).  Thus, latest Wisconsinan age for the Clark's Cave local fauna, as predicted by Guilday, et al. (1977) is confirmed and the seven dated specimens place the Clark’s Cave sample within a 3400 radiocarbon year late Wisconsinan depositional interval.  This confirms a Late-Glacial age non-analog species association as defined by the FAUNMAP Working Group (1994) as an entity in Virginia.
	The individual co-occurrence of non-analog species is more circumspect.  The four woodrat specimens, which range in age between ll, l80 and 12,530 14C yr BP (Table 1), are 400 years younger than the presently sympatric but generally more northern hairy-tail mole (12,930 ± 70 14C yr BP), 1,050 years younger than the Eastern chipmunk (13,570 ± 7014C yr BP),  and at least 1900 years younger than the taiga vole (14,440 ± 70 14C yr BP).  Moreover, the chipmunk, a typical deciduous forest species, is between730 and 1010 years younger than the taiga vole.  Contemporaneity of a non-analog species pair from Clark's Cave can be accepted only if a 1000-year interpretative internal, frequently used, is accepted as valid.  There are 194 right mandibles present in the sample and the chance that either the youngest or oldest specimen was dated is remote.  Thus, while the dates on individual Clark's Cave specimens do not confirm the non-analog association except for longer time increments, there is a potential for precise documentation.

Fern Cave, Jackson County, Alabama
Fern Cave, Fern Cave National Wildlife Refuge, is a complex, multileveled cavern with over 16 miles of passage. The main entrance is located on a ridge top approximately 1000 feet above Paint Creek.  Fern cave has numerous locations with paleontological and archaeological remains (Schubert 2005; Jennifer Pinkley and Donna Cobb-Jen, personnel communication, March, 1999).  
Initial vertebrate excavations took place in the 1960’s when cavers removed the remains of several megamammals including Canis rufus (red wolf), Arctodus simus (giant short-faced bear) and Pantheria onca (jaguar).  These remains were identified by Clayton Ray and are now in the collections of the U. S. National Museum.  Late Wisconsinan fossil vertebrates were excavated by Jennifer Pinkley, Steve Pitts, and Donna Cobb-Jen from unstratified deposits on ledge 2 of the Bone Dome, site number AL597, in the West Passage of Fern Cave.  A scute of the beautiful armadillo, specimen number BD65, from this locality was dated at 11,840  50 14C yr BP and a second phalanyx of giant ground sloth (Megalonyx sp), specimen number BD 65, produced an AMS date of 12,310  70 14C yr BP.  The latter two specimens, identified by Rick Toomy (then Illinois State Museum), indicate Late Glacial age for ledge 2 specimens.  However, Cobb-Jen’s (personnel communication, 1999) idea that the ledge 2 faunule is mixed with fossils from overlying ledge 1 is supported by the presence of a human mandible recovered on the surface of ledge 2 which proved to be 2,400  70 14C yr BP.  Except for specimens at the USNM, the ledge 2 collections are in the possession of Wheeler Wildlife Management (Tuck Stone). This date places the beautiful armadillo in northern Alabama at a time when northern extra-limital species were present in the region.  The near contemporaneity of the armadillo and the ground sloth on ledge 2 suggest that the collection may contain non-analog associates.  Because of the potential for mixing, a number of dates will be required to prove ocupation of a non-analog community in northern Alabama during the latest Wisconsinan.
Hamilton Cave, Pendleton County, West Virginia
Hamilton Cave, a maze of passages arranged at right angles to each other, is entered through a horizontal passage about 55 m above the South Potomac River (Holman and Grady, 1989). The best known fossil vertebrate locality within this 7.4 mile (12 km) complex is Irviningtonian in age and produced a nearly complete skeleton of the American cheetah, Miracinonyx inexprctatus, (Van Valkenburgh, Grady and Kurten, 1990) as well as remains of microvertebrates, including a diverse herptofauna (Holman and Grady, 1989).  The voles  from the Cheetah room are well-described (Repenning and Grady, 1988) and resemble late Irvingtonian faunas elsewhere in North America including both Cumberland and Trout Caves in the region.
Late Wisconsinan faunules also have been identified in Hamilton Cave.  The Tite Hole Site, about 140 meters from the cheetah room, was excavated from a narrow, north-rending, dead-end passage that leads off of the main passage just prior to a small through passage called “The Airblower” (West, 1988).  The Tite Hole faunule produced an as yet to be described non-analog fauna which included the taiga vole, red-backed vole, and pika in association with marmot (Grady, 1996).  A taiga vole left mandible was selected from the Tite Hole specimens, now curated in the U. S. National Museum, and dated at 12,730  60 14C yr BP.  While a single date cannot establish or discredit a non-analog association, this date documents the potential for AMS dating of Tite Hole non-analog micromammals.  It also provides chronological information on the biogeography of the taiga vole, a target species in this study, in an area where non-analog associations are well known.  It is nearly contemporaneous with the eastern woodrat in Natural Chimney’s (12,55060 14C yr BP).

Natural chimney’s, Augusta County, Virginia
The Natural Chimney's (Guilday, 1962), located about one mile north of Mt. Solon, are eroded remnants of a former cave system; the "Chimney's" being a series of limestone towers that formally separated closely spaced sinkholes opening into a cavern system.  The cave system has since been exposed by lateral stream erosion.  The Natural Chimney's local fauna was excavated from cave fill located in several lateral entrances to the cavern.  Most of the bone was recovered from an entrance known as Brown's Cave, although a few specimens, "including a mandible of the yellow-cheeked (taiga) vole, were found in wall cracks in the Cave of the Wooden Steps” (Guilday, 1962, p. 88).  As characteristic of Quaternary paleontology in the middle of the 20th century, two-foot thick stratigraphic intervals were collected as a unit within the apparently homogenous sediments of the Natural Chimneys system.  However, most of the specimens came from the two-foot thick deposit exposed in Brown's Cave.  It also is clear that Guilday regarded the deposits between the closely-spaced entrances and the recovered fossils as a single entity because of the unusual (for that time) co-occurrence of boreal, Canadian and eastern deciduous forest species in a single unit.  He proposed the four explanations for their co-occurrence, listed in the Introduction of this paper, for the unusual faunal association
	With one exception of one woodrat dated at 3,330 14C yr BP, purified gelatin dates on three  woodrats (12,190 ± 80, 12,330 ±70, & 12,550 ± 14C 60 yr BP), one hairy-tailed mole (12,090 ± 60 14C yr BP), and one taiga vole (12,790 ± 80 14C yr BP) mandibles indicate late Pleistocene deposition is primarily responsible for the local fauna.  However, as suggested by Guilday (1962), both Pleistocene and Holocene deposits are present.  The dates do suggest that the endemic hairy-tail mole and eastern woodrat and the extirpated taiga vole were contemporaneous within a 700-year interval around 12,300 yr BP.  However, the dates on these specimens are associated with a radiocarbon plateau that was present between 12,100 and 12,600 yr. B. P. (Hughen, et al. 1998; Kitagawa and van der Plicht, 1998) and all specimens date within this plateau.  Either with or without the presence of the plateau, accumulation within a 700 year for many specimens is feasible.  But the dates on the eastern woodrat (12,550±60 14C yr BP) and the taiga vole (12,790±80 14C yr BP) specimens cannot be used to suggest that the two occupied the vicinity between 100 and 250 years of each other.  The Natural Chimney's local fauna does confirm the juxtaposition of non-analog species between 12,000 and 12,700 14C yr BP.  Refinement of the radiocarbon plateau to a smaller interval would refine the absolute time-frame during which the late Wisconsinan portion of the Natural Chimney’s local fauna accumulated.  Even without a radiocarbon plateau, the near-montane location of the site could permit a life-zone as well as a non-analog interpretation to explain the association.  The three thousand year old woodrat confirms Guilday's suspicion that accumulation continued through the Holocene and that taxa, from the "altithermal" may be present in the deposits.

New Paris Sinkhole #4, Bedford County, Pennsylvania
	Excavation of New Paris Sinkhole #4 began in 1956 and continued until 1963 when sterile sediments were encountered at 9.1 m below the surface of the debris fill.  The excavation removed all matrix from a roughly circular limestone shaft which was divided into four quarters (a, b, c & d) and excavated in one foot (0.3m) arbitrary intervals.  Matrix was water screened and over 3000 micromammals (MNI) were identified from the column (Guilday, et al. 1964).  The deposits were excavated in horizontal increments, but Guilday et al. urge caution in interpretation because of the cone-shaped expression of the talus at the time of deposition.  They further noted that the remains of animals trapped by the sinkhole could be either concentrated in a single spot or distributed by gravity down slope.  The semi-articulated remains of a long-nosed peccary (Mylohyus nasutus) were recovered over a 1.5 m vertical distance toward the sinkhole wall within the fill and demonstrate non-horizontal stratigraphy in the section.  Smaller species frequently were recovered intact and suggest little disturbance from burrowing.  No lithological divisions in the 9.1 m stratigraphic column were observed.
	Despite angular stratigraphy, the New Paris local fauna with its associated palynological spectrum (Guilday, et al., 1964) represents one of the most carefully analyzed and creatively researched late Pleistocene local faunas in North America.  The lower three meters of fill contains a vertebrate sample representative of open, boreal, sub-arctic woodlands (e.g. taiga vole and collared lemming).  The upper six meters show a decline in relative abundance of boreal/tundra forms and an increase in forest species (e. g. northern flying squirrel and red-backed vole). A bone date on mixed micromammal bone (9,540 ± 500 14C yr BP) collected between 5.2 and 6.4 m in depth probably is not reliable.  Another l964 radiocarbon date, derived from charcoal collected at the 4.6 m level, indicated that a boreal/temperate non-analog biome was present in south-central Pennsylvania circa 11,300 ± 1000 14C yr BP (Y-727).  A date on bone scrap combined from Unit 69C (6.4 m below surface) subsequently dated the time of maximum faunal diversity around 11,910 ± 350 yr B.P (Barnosky, A. to Graham, R. W. personnel communication, Dec. 21, 1994).
	We limited selection of specimens for AMS 14C analysis to two levels of one excavation unit, Units 72C (5.3 ± 0.3m) and 73C (5.6 ± 0.3m).  These units were selected because of the quantity of tundra/boreal forest specimens (e.g. taiga vole), Canadian mixed-forest species (e.g. star nosed mole), and steppe species (e.g. thirteen-lined ground squirrel-rare, not dated) recovered in association with numbers of deciduous forest taxa (e. g. eastern chipmunk and short-tailed shrew) (Table 1).  Selection of these levels, which are immediately above the strictly boreal levels, also permits re-evaluation of the two previously accepted dates.
The maximum time-span permitted by AMS 14C dates (Table 3) for level 72C is 3370 years and that for level 73C is 1900 years.  Thus, specimens recovered from either increment cannot be used to support non-analog species associations with any degree of precision.  However, the seven AMS 14C dates combined with the two previous single-level dates from portions of the section assigned to the late Pleistocene range between 10,730 and 14,330 yr BP and support the presence of non-analog species associations within a Late Glacial time frame (FAUNMAP Working Group 1994). However, two radiocarbon plateaus centered at 12,500 and 10,000 14C yr BP compromise some dates up to a 700 year span.
	The AMS-dated sample shows that a short-tailed shrew (12,290±70 14C yr BP) was present within 300 years of a taiga vole (12,630±70 14C yr BP) and that the pair could have been present within 200 years of each other.  The other taiga vole (14,410 ±80 yr BP) occupied the area earlier than the short-tailed shrews (l0, 730 ±60 & 12,290 ± 70 14C yr  BP), eastern chipmunks (11,300 ± 70 & 11,890 ± 60 14C yr BP), and star-nosed mole (10,960 ± 70 14C yr BP).  Support for or rejection of the non-analog biome model by the eight New Paris AMS 14C dates depends on the species compared and time interval accepted.  A 1000-year interval circa 11,800 14C yr BP includes all dated taxa.  A 500 year difference, however, would place only the taiga vole and short-tailed shrew as contemporaneous; a 250 year time span would require acceptance of the minimal difference in standard deviation between the oldest short-tailed shrew and the youngest taiga vole.  Additional dates, because of the radiocarbon plateau, will be probably not permit a more definitive evaluation of the New Paris local fauna with respect to non-analog associations.

New Trout Cave, Pendleton County, West Virginia
	New Trout Cave (Grady, 1986), which opens off of a low escarpment, consists of a one to five meter wide linear passageway which dips 35° parallel to the host rock bedding plane into two rooms at 180 and 240 m from the entrance.  Bone, discovered in the back of the second room, presumably accumulated through a vertical fissure.  The presence of fish, amphibian, reptile, bird and mammal remains (Grady, 1986 Table 1) suggests that owls were at least partially responsible for the accumulation.  This deposit was excavated in eight 0.3 m. levels (A-H) in a one by three meter square to a depth of two meters.  
	More than 50 species of mammals have been identified.  Of these, eight species now live only north of the site, four to the west, and two  to the south.  Collectively, the deposits, which contain both a tundra-dwelling collared lemming and a subtropical vampire bat, could represent either the most diverse of all known non-analog local faunas or a biostratigraphic succession with a tendency for more southern taxa toward the bottom.  However, each excavation unit from A through E contains non-analog pairs.  The collared lemming (tundra), taiga vole (tundra/ north boreal), thirteen-lined ground squirrel (steppe) and eastern woodrat (deciduous forest) co-occur in levels A, B, and C.  The vampire bat (tropical), snowshoe hare (boreal), water rat (sub-tropical), thirteen-lined ground squirrel (steppe) and yellow-cheeked vole (tundra/boreal) co-occur in level D, and the pika (arctic/montane/tundra), plains pocket gopher (steppe), and northern bog lemming (boreal) were collected from level E.  
	Previous radiocarbon dates suggest an orderly stratigraphic succession.  Bone collagen from unspecified taxa collected from units A, B, and C produced dates of 17,060 ± 220, 28,250 ± 850 and 29,400 ± 1700 14C yr BP, respectively.  However, the three AMS 14C dates derived from purified gelatin for this study are totally out of synch with the original New Trout dates.  A taiga vole mandible from level B produced a date of 13,360 ± 60 14C yr BP, substantially younger than the previous 17,060 14C yr BP date on this arbitrary level, and a woodrat mandible from this level dated 47,200  NA 14C yr BP.  Another woodrat mandible from level D dated 50,300  N/A 14C yr BP. extends the apparent age range of component specimens 20,000 years beyond the circa 29,000 14C yr BP dates on these two horizons.  The AMS 14C dates from the New Trout local fauna add to the chronological range of the taiga vole and eastern woodrat in southeastern North America but discredit the New Trout faunule from unit B as representing a paleobiological community  
Patton Cave, Monroe County, West Virginia
	Although published accounts of fossil peccaries and micromammals from Patton Cave have been on record since 1956, an extensive survey in 1981 resulted in excavation of the fill in a one by ten meter passage beneath a now closed sinkhole (Grady, 1988).  The cave fill was fossiliferous to a depth of 25 cm.  The  Patton Cave local fauna GPL faunule (Grady Patton Lower site), produced 19 species of mammals including the flat-headed peccary, eastern woodrat and the taiga vole.  Because only seven boreal species were present, Grady (1988) regarded the GPL faunule as less diverse than that of either New Paris or Clark's Cave but comparable to the species list recovered from Welsh Cave (see Allegheny Plateau Region).  Only one specimen of the woodrat was recovered and destructive analysis was not viable.  One of five taiga vole left mandibles was dated (Table 3) via purified collagen at 14,450±70 14C yr BP and it is generally comparable to a 13,350 ± 120 14C yr BP date on Peccary bone collagen also from the GPL faunule (Grady, 1988, p.10).  The GPL dates cannot be used to test the non-analog concept but the AMS 14C date does provide temporal data on the taiga vole in the eastern United States and confirms late Pleistocene accumulation for The GPL faunule.  Another faunule in Patton Cave, the GPU faunule, was previously dated at 22,260 ± 240 14C yr BP on Peccary collagen contains only five identified micromammal taxa.

Worm Hole Cave, Pendleton County, West Virginia
Worm Hole Cave (Grady 1984; Holman and Grady, 1994) is a small cave about 50 meters in length.  The Wormhole local fauna, now housed in the U. S. National Museum, has produced 46 mammalian taxa.  These include extinct megavertebrates (woodland musk ox, tapir and long-nosed peccary); extralimital microvertebrates that now range either to the north (northern bog lemming, heather vole, and taiga vole) or to the west (thirteen-lined ground squirrel and badger) as well as a variety of mammals still living in the area (southern bog lemming, eastern woodrat).  All were collected from four test sites within 10 meters of each other in sediments believed to be a single depositional unit.  The micromammal composition reflects a typical non-analog association and a mandible of a woodrat collected from Site 1, 25-50 cm below the surface, was dated by AMS to evaluate the potential of the Wormhole local fauna for dating of non-analog pairs.  A date of 51,650  4110 14C yr BP was achieved.  The 4,000-year standard deviation of the Worm Hole Cave mandible precluded reliable chronological comparison of associated extralimital taxa for this project.

ALLEGHENY PLATEAU REGION
Cheek Bend Cave, Maury County, Tennessee
	Cheek Bend Cave, located along the Duck River in west-central Tennessee, was sampled via three 1 x 2 m test units for possible archaeological significance in 1978 (Klippel and Parmalee 1982a).  Eight lithilogic strata (I-VIII), representing both Pleistocene and Holocene units, were described from a 4.5 m thick section. Sampling was by arbitrary levels within stratigraphic unit. The cave fill was water screened through 1.5 mm mesh wire.  
Concentrate from the lower three strata (I-III) contained an association of non-analog species typical of the late Wisconsinan in other sites in southeastern North America.  Nine extirpated boreal micromammal species from the Wisconsinan faunule presently range either to the north of the site (arctic shrew, heather vole, taiga vole) or to the north with a southern extension into higher elevations of the Appalachian Mountains 300 km to the east (water shrew, pygmy shrew, star-nosed mole, northern flying squirrel, red-backed vole, and woodland jumping mouse).  These boreal taxa were recovered from the same strata (and arbitrary levels within strata) with the extirpated neo-tropical (beautiful armadillo) and steppe (plains pocket gopher and thirteen-lined ground squirrel) species.  The sample also contains 18 temperate micromammals (e.g. fox squirrel) which still reside in the area (Klippel and Parmalee, 1982b).  The overlying strata (IV-VIII) are Holocene in age, do not contain either boreal or steppe taxa and reflect, with varying degrees of relative abundance, the eastern deciduous forest species present in the area today.
Specimens of the taiga vole, plains pocket gopher, and beautiful armadillo were selected by Klippel for AMS 14C dates based on their joint occurrence in stratum II, level 32D, square 102N/100E and level 40, square 104N/100E.  Additional pocket gopher remains were dated from level 34D, square 102N/100E, within strata II and III.  Twenty-nine AMS 14C dates on purified gelatin were derived from taxa representative of steppe, deciduous forest or tundra-boreal forest environments.  Representatives of each were contemporaneous at one sigma within three specific time intervals: 14,050, 14,120, and 14420 (Table X) within a 14,630 to 13,830 14C yr BP. depositional sequence (Stafford et al 1999).  In the youngest set, three dates on the taiga vole (14,060, 14,060, and 14,040 ± 70 14C yr BP) overlap those of the plains pocket gopher (14,020, and 14,030 ± 60 yr B. P) and beautiful armadillo (14,020 ± 60 14C yr BP).  In the second set, these taxa are documented together at 14,120 ± 70/80 and 14,130 ± 60 14C yr BP.  The third and oldest set confirms the contemporaneity of the taiga vole (14,410±70), plains pocket gopher (14,440, 14,440 and 14,420±70 14C yr BP) and beautiful armadillo (14,430 and 14,430 ± 60 14C yr BP).  All specimens of each species date within 20 years of each at one sigma in these sets.  Although only one individual each for the pocket gopher and beautiful armadillo are in each set, the interval between sets establishes that the three species coexisted at those times.  Contemporaneity of a non-analog species association is precisely established with the Cheek Bend local fauna and the samples confirm the presence of a late Wisconsinan non-analog association for west central Tennessee. 

Megenity Peccary Cave, Crawford County, Indiana
Megenity Peccary Cave in southern Indiana, named for the abundance of the flat-headed peccary (Platygonus compressus) recovered, also contains an abundance of microvertebrates that vary stratigraphically in taxonomic composition and relative abundance.  All specimens dated here were water screened from a laminated clay deposit excavated in Room M, the Microvertebrate Room (Richards 1987, 1988).  The floor of Room M, 44.2 m from the present entrance, was subdivided into 0.5m2 squares and excavated in arbitrary 10 cm levels.  The squares are numbered and the 10cm levels designated by letters beginning with A (top) at the top (Table 2).  The two upper units (A and B) only contain species that presently inhabit the area.  Water-screened concentrate from all lower units (C-S) produced a non-analog association in varying species density and relative abundance.  Richards selected specimens of taiga voles and the eastern woodrat from levels J (90-100 cm) and K (100-110 cm) as well as a taiga vole from level Q (160-170 cm) to contrast with a woodrat from level R (170-180cm) for AMS dating.  Single woodrat specimens from level N+O (130-150 cm) and level S also were dated for better chronological control within the deposit.
Two taiga vole specimens from level J dated 13,240  70 and 13,580  80 14C yr BP. while the two stratigraphically associated woodrat mandibles dated 1,250  60 and 3,470  60 14C yr BP  Similarly, the taiga vole from level K dated 13,660  80 and the woodrat 3,470  60 14C yr BP.  The taiga vole from level Q dated at 17,750  100 in comparison to a 50,090  3,390 14C yr BP date on the woodrat recovered in level R.  The additional woodrats from levels N+O and S dated at 2,450 60 and 50,700  NA 14C yr BP respectively. 
The dates from Megenity Peccary fall into three clusters.  One, which ranges between1 1,250 and 3,470 14C yr BP, is based on four woodrat specimens.  A second (perhaps divisible), based on four taiga vole mandibles occurs between 13,240  ± 70 and 17,750  ± 100 14C yr BP. and a third, based on two woodrats is at or greater than 50,000 14C yr BP.  The woodrat occupied much of the karst region in southern Indiana during the Quaternary and it was recorded in Crawford County (among others) in historic time (Richards, 1987).  It is now restricted in Indiana to bluffs overlooking the Ohio River in two counties.  Thus, its northern distribution has been substantially reduced over the Quaternary and Holocene time. The change could be historic.  The apparently non-analog associations tested at Megenity Peccary Cave are clearly taphonomic in origin.  One of us, Stafford, noted distinct differences in coloration of the specimens and Richards reports differences in color in the laminations within the deposit.  If the specimens prove to be reworked from different parts of the cave, perhaps coloration in combination with additional dates would verify a color-time relationship into the three modes detected here.
Robinson Cave (Armadillo Pit Faunule), Overton County, Tennessee
	The entrance to Robinson Cave is located halfway up the east slope of a hillside near the headwaters of the Cumberland River, just west of the Cumberland Plateau in north-central Tennessee.  This cave, with ceiling heights up to 80 feet, may be entered either via a 50-foot deep sinkhole or a 20-foot deep fissure.  Bone is scattered over the floor throughout the cave but there are three areas of concentration. These are listed as the Armadillo (formally Caribou) Pit, the Sloth Pit, and the Young Brothers faunules (Guilday, et al (l969).  The most species-rich faunule, the Armadillo Pit, accumulated at the base of a now closed (via breakdown) sinkhole and undoubtedly represents a natural trap that produced 2,615 individuals (MNI) representing 51 species.  The specimens were collected from a jumbled mass of limestone fragments, broken jagged speleothems, fragmented cave coral, and flowstone mixed with fine-grained cave sediments (Guilday, et al., 1969, p. 32).  Guilday, et al. (1969) believed that the remains accumulated over a stadial and interstadial period within the Wisconsinan because of the co-occurrence of boreal (arctic shrew), steppe (thirteen-lined ground squirrel) and deciduous forest (eastern woodrat) species with the neo-tropical beautiful armadillo in these deposits. They attempted to verify a different age for the armadillo via fluorine analysis.  A beautiful armadillo scute contained 1.35% fluorine while the remainder of the species tested (southern bog lemming, eastern woodrat, bear, and raccoon, etc) ranged from 0.5% to 0.8% fluorine.  Thus, the faunule was regarded as mixed and the giant armadillo was assigned to an earlier interstadial period and the remainder to the late Wisconsinan stadial.  A woodrat and an arctic shrew, the most numerous of the Robertson non-analog species were chosen for AMS 14C dating (Table 4).  Gelatin dates of 16,950  200 14C yr BP for the arctic shrew and 33,210  610 14C yr BP for the woodrat reflect an accumulation time of 16,000 years.  The two AMS 14C dates on this Armadillo Pit non-analog pair indicate a taphonomic origin of the fauna, at least in part, and preclude the use of the Robinson Cave local fauna to support the non-analog fauna concept. The predicted earlier age of the beautiful armadillo, now documented as contemporary with boreal species elsewhere (Stafford, et al. 1999, this paper), is viable.

Welsh Cave, Woodford County, Kentucky
	Welsh Cave (Guilday, et al. 1971), located in the rolling hills of central Kentucky, is a remnant of a collapsed cave system.  The covered part of the cave is now entered via a crawlway descends a talus slope to a dome room with a four by ten foot floor.  A flat-headed peccary (Platygonus compressus) skull, discovered on this talus slope, drew attention to remains of both fossil and recent skeletal remains on the floor.  Excavation at the base of the slope proved that only the surface sample was contaminated with modern material.  Bone, some crushed and pulverized under the breakdown, indicated that the cavern collapsed after most of the fossiliferous deposits accumulated and that most specimens were confined to an old bone-bearing, channel filled with clay, coarse breakdown and talus.  The bone did not exhibit wear due to transport.  Most of the Welsh Cave specimens were recovered between the four and five foot excavation levels but the local fauna is published as one entity (Guilday, et al., 1971).  Late Wisconsinan age was verified by a bone collagen date of 12,950  550 14C yr BP obtained from fragmented peccary ribs and limb bones; the stratigraphic position of the radiocarbon sample was not specified.
	Welsh Cave produced a typical non-analog local fauna consisting of 27 mammalian taxa, which included tundra/boreal, steppe, and deciduous forest species (Guilday, et al., 1971).  These produced a maximal area of sympatry in east-central Minnesota but some taxa are now totally allopatric to the sympatry.  A single specimen each of the plains pocket gopher and the taiga vole were selected from the Carnegie Museum collections for AMS 14C dates (Table 4).  A purified gelatin date of 15,610  100 14C yr BP on the gopher and a gelatin date of 19,830  120 14C yr BP. on the taiga vole do not justify co-occurrence more refined than Glacial (10,000-20,000 14C yr BP) or Full Glacial (15,000-20,000 14C yr BP) time.  If the 12,950 14C yr BP date on the mixed peccary bones is correct, a 6000 year period of accumulation is reasonable.  The Welsh Cave local fauna can only be used to support a non-analog fauna within a Late Glacial time frame.
OZARK REGION

Autolite Cave, Perry County, Missouri
A diverse vertebrate local fauna was sampled by the Illinois State Museum from the talus cone at the bottom of a 120-foot deep sinkhole.  Both large and small mammals typical of a non-analog fauna were recovered from a 50 cm deep test pit located along the sinkhole wall at the base of the talus cone.  As the matrix was wet, course and loose, the comtemporaneity of the recovered specimens, especially those of large and small species, is regarded as problematic by James Oliver (personnel communication, 6-23-99), who secured the sample to test the potential of the site for detailed excavations.  The test sample yielded remains of the plains pocket gopher, yellow-cheeked vole, beautiful armadillo, and heather vole, among others. A humerus of the pocket gopher was selected for AMS dating to test the dating potential of fossils from the deposit. A date of 46,1003900 yr BP suggested that some, if not all, of the specimens were on the fringe of effective radiocarbon range and no other Autolite Cave specimens were processed.

Brynjulfson Cave #1 and 2, Boone County, Missouri
Brynjulfson Cave #1, a five-foot high horizontal shaft which opens about 5 meters above Bonne Femme Creek, was completely filled with bone-bearing matrix when discovered in 1962.  An estimated 75 tons of material was removed and passed through a ¼ inch screen by M. G. Mehl, University of Missouri.  Following Mehl’s death, the faunal remains were turned over to Ron Oesch, Central Missouri State University, for identification.  Oesch realized that the ecologically-sensitive microfaunal remains in the Brynjulfson matrix would not have been recovered and returned to Brynjulfson with Paul Parmalee, Illinois State Museum, to fine-screen the back dirt from the initial excavation.  At this time Brynjulfson Cave #2 was discovered about 50 meters away.  The matrix from the latter, also five feet thick, appeared similar that in the first cave so Parmalee and Oesch (1972) directed their effort toward waterscreening the matrix by arbitrary level from Brynjulfson # 2.  Because of the apparent heterogenous mixture of Pleistocene and Holocene taxa in both caves, the assemblages were regarded as mixed, and the taxa were reported as a single entity (Parmalee and Oesch, 1972).  Although the faunal composition from both Caves 1 and 2 is typical of a non-analog fauna, this collection cannot be considered as such because of excavation and processing techniques.  A specimen of Dasypus was dated because of its regional significance to non-analog associations.  Specimens from Cave’s # 1 and 2 are now housed in the Illinois State Museum, Springfield including those formally at the University of Missouri-Columbia.
Because there are eight specimens of Dasypus from Brynjulfson Cave #1 and only two specimens from Cave #2, an osteoderm was selected from the Cave #1 collection.  This specimen, dated at 31,270  410 14C yr BP, falls near the older end of the spectrum of previous collagen dates (9,040  760 - 34,600  2100 14C yr BP) obtained from mixed Brynjulfson #1 bone samples (Coleman and Liu, 1975; Parmalee and Oesch, 1972).  The only original date previously reported on an identifiable specimen, Platygonus compressus (flat-headed peccary) so Bryjulfson #1 cannot be used to evaluate non-analog associations at this time. A large random sample probably would be required to test for non-analog associations.

Cherokee Cave #1, St. Louis County, Missouri
Matrix from Cherokee Cave, which nearly filled the cavern at one time, was initially excavated to create a cool storage room underneath the old Lemp Brewery in St. Louis.  The chamber later became a dance hall and theater.  As such, it is entered via a spiral stair case and had a postal address on the north side of Cherokee Street between 13th and 18th Streets (here a block apart).  Fossil vertebrates from the cave were reported to the American Museum when a later owner expanded the excavation and noticed the remains of fossil peccaries.  Simpson (1949) excavated and reported the presence of the beautiful armadillo, American beaver, an extinct subspecies of woodchuck, porcupine, wolf, black bear, raccoon and flat-headed peccary from Bed Number 3, the primary fossilferous unit in the cave.  The bulk of Simpson's report consists of a detailed description of the peccary remains.  In 1984 Russell Graham and Jim Oliver, Illinois State Museum, re-examined Simpson’s original excavation in Bed 3 and collected a matrix sample for waterscreening.  The concentrate produced remains of the red-backed  and heather voles (among others) along with scutes of the beautiful armadillo.  A date of >42,100 on an armadillo scute is too old to derive a reliable standard deviation and, for this reason, a date on one of the extralimital taxa was not attempted.  This specimen, along with those from Heinze Cave demonstrates that the beautiful armadillo was present in North America for at least 40,000 years.

Heinze Cave, Jefferson County, Missouri
Heinze Cave, which opens at the top of the bluff overlooking the Kimmswick and Barnhart sites in Mastodon State Park (Graham, 1996), was excavated by Wayne R. Luzardi of the Illinois State Museum in 1990. The Heinze specimens have not been completely analyzed but remains representing a non-analog fauna were recovered from the South West quadrant of the Heinze Cave (HCSW) test excavation.  Two beautiful armadillo scutes were selected from Unit 1, level 15 and a third from Unit 1, level 27 for AMS dating.  Allopatric species associated with the armadillo also included the red-backed vole, arctic shrew and extinct megamammals (Jefferson’s ground sloth, mastodon, short-faced peccary, and horse). Each of the three armadillo scutes preceded the latest Wisconsinan age expected with dates of 27, 820 1010 and 41,940  1830 on the two specimens from level 15, and 44,200  3000 yr BP on the specimen from level 27.  Because of the large sigma involved with these unexpected early dates, non-analog associations could not be tested with the precision desired and no associated boreal species were dated.
 Little Beaver Cave, Phelps County, Missouri
Excavations in Little Beaver Cave, located in the Central Ozark region of Missouri produced four extinct megamammal taxa (Jefferson’ ground sloth, long-nosed peccary, flat-headed peccary and beautiful armadillo) in a stratigraphic section with 22 micromammals, eight of which (one shrew, two squirrels, four voles and the procupine) are either closely ( Blarina cf B. brevicauda, Spermophilus cf. S. tridecemlineatus, and Microtus pennslyvanicus) or distantly (Tamiasciurus cf. T. hudsonicus, Clethrionomys cf. C. gapperi, Phenacomys cf. P. intermedius and Microtus xanthognathus) extralimital to central Missouri (Schubert 1997).  The Little Beaver Local Fauna, therefore, exhibits a typical non-analog association.  Four Areas (A 1-4), were excavated in the entrance chamber to the cave.  Specimens from Areas 1 and 2 were selected for analysis (Shubert 1997).  The A1 excavation removed 18 cm of homogenous sediments from a ledge in three arbitrary levels (A1-L1: 4 cm, A1-L2 10 cm, A1-L:3: 3-4 cm thick). The second excavation (A2), one-meter square, was placed in in situ sediments along the north cave wall.  This area was excavated in six 10 cm intervals until a large boulder prohibited continuation.  The A2 sediments, part of a low angle fluvial/coluvial debris flow which thinned away from the entrance, did not exhibit any stratigraphic breaks but the color of the sediments changed from brown to a dark yellowish brown below level 5.  The latter continued to the bottom of the excavation.  The Little Beaver local Fauna, cataloged by area and level, was interpreted collectively as representative of a Pleistocene/Holocene transition (Schubert 1997, 2003).

Five XAD filtered AMS 14C dates were derived from Little Beaver pocket gopher remains.  One dated specimen was taken from Area 1, level 2 (10,030  60 14C yr BP) and three specimen of Geomys sp. were dated from Area 2, Level 3 at 9,930  50, 9,970  50 14C yr BP and the 9,900 to 10,000 yr BP support the conclusion (Schubert 1997, 2003) that a Wisconsinan/Holocene transitional deposit is present in the cave.  A scute of the beautiful armadillo from Level 4 dated at 11,000  60 14C yr BP and a humerus of the eastern mole from Level 5 dated at 11,200  60 14C yr BP.  Thus, the Wisconsinan also is clearly represented.
At present, the pocket gopher avoids the Ozarks, but its range almost surrounds the highland area.  The armadillo does not range north into the region but the eastern mole is present. The three taxa are sympatric to the south of the Ozarks.  However, in Level 4 the three species are associated with the heather vole, meadow vole, the red-back vole and probably the taiga vole as well as the gopher and mole.  Constraining dates place them as sympatric within a 1200 year period (Levels 1-4) and the Area 2 date sequence indicates that the Little Beaver section is not a taphonomic artifact and probably is representative of a non-analog fauna.
Peccary Cave, Newton County, Arkansas
	Fossil bones were discovered by Jack McCutcheon of the Cave Creek community, who descended a 32-foot sinkhole on his property in 1965.  During his exploration he realized that a horizontal passage probably opened to a cut bank on Ben's Branch of Cave Creek.  Digging from the outside, McCutcheon cleared this passage and crews from the University of Arkansas removed matrix through this entrance.  Matrix from 23 trenches, that criss-crossed Peccary Cave, was water screened in Ben's Branch between 1967 and 1969 (Davis 1973, Quinn, 1972).  Component squares were excavated in one-foot (30 cm) intervals except for those in Trenches 4, 8, 13, and 18 which, because of smaller breakdown clast size, were removed in six-inch (15cm) intervals.  Subsequently, Davis (1973) provided a detailed history of the excavations and defined four lithic units, designated A, B, C & D (some with subdivisions) within Peccary Cave sediments.  The lowest unit (D), yellow clay, was essentially unfossiliferous and disconformably separated from Unit C, a dark reddish-brown clay (2.5YR3/4).  Unit C graded upward into Unit B, a dark reddish-brown clay (5YR3/3) which, in turn, was disconformably separated from Unit A, a friable light brown (5YR3/4-4/4) material (Davis, 1973).  Semken (1984), who examined the recovered micromamals, narrowed his investigation to Trenches 8, 13 and 15 because the the former two were especially fossiliferous, excavated in 15 cm intervals, reached a meter in depth and were juxtaposed so that the specimens from each level could be combined, if necessary, to improve sample sizes. Trenches 8 and 13 also transgressed both Units A and B.  Unit C deposits were not present at the bottom of Trenches 8 and 13 so Trench 15 deposits, also highly fossiliferous, were chosen to represent the earliest identified biostratigraphic association in Peccary Cave.  Because of large clast size, Trench 15 was excavated in two one-foot (30 cm) levels.  The analyzed sample from Trenches 8, 13 and 15 produced tens of thousands of specimens, 35 species, and at least 1942 individuals (MNI) based on dental elements.  Unit C was dominated by 15 boreal/tundra taxa.  However, these were in association with 13 eastern deciduous forest mammals that still reside around the cave, three steppe species now extirpated from the area and six extinct megamammals.  The latter include Bootherium sp., Cervalces sp., Tapirus terrestris, Sangamona sp.and Platygonus sp. (Quinn, 1972) and later a Mammuthus sp. molar plate shown to Semken by Quinn in 1974.  The mega mammals, herptiles (Davis, 1973) and unsorted microvertebrates are curated in the Natural History Museum at the University of Arkansas-Fayetteville.  The micromammals discussed here and in Stafford et al. (1999) are curated in the Paleontological Repository, Department of Geoscience, University of Iowa, Iowa City.  
Bone collagen from short-faced peccary (Platygonus sp) specimens from Unit C produced a date (Quinn, 1972) of 16,700 ± 250 14C yr BP (I-5226).  This date is compatible both with the association of northern microvertebrates, extinct megafauna and the taxonomic composition of late glacial local faunas elsewhere in southeastern North America.  The more northern species exhibited a sharp reduction in both number of species and density between Unit C (T15) and B (T8 and 13).  Unit A, previously dated by associated charcoal fragments between 2,200 and 4,200 yr B.P (Quinn, 1972), was something of an enigma because five extirpated boreal species, including the meadow vole (Microtus pennsylvanicus), the red-backed vole (Clethrionomys gapperi) and the northern bog lemming (Synaptomys borealis), were in the sample.  The southern limits of each are now located at least 400, 900 and 1300 km north of Peccary Cave respectively.  Semken (1984) attributed the late Holocene presence of these species as relicts of the late Wisconsinan community protected by Ozark Mountain topography.  Subsequent AMS dates on fossils from each subunit of Trenche 8 demonstrate that the mon-analog species in Units A and B were of taphonomc origin while those in Unit C were contemporaneous.  
The faunal composition of the Peccary Cave stratigraphic section is discussed here as two subsets, the Holocene age deposits of Units A & B from Trench 8 and the Pleistocene age sediments from Unit C, Trench 15.
Trench 8.  Two eastern woodrat (N. floridana) mandibles were selected from each of the five arbitrary levels of Trench 8 to test the contemporaneity of specimens in eachlevel and to date an apparent declining sequence (Semken, 1984) of boreal species through the Holocene.  Because these were the initial specimens dated in this project, only the largest, most complete mandibles were selected to insure adequate amounts of collagen.  A left and a right mandible represent some levels but these were carefully examined via dental wear to insure that the same individual was not dated twice.  The collagen was so well preserved that the collagen pseudomorph of one specimen was subdivided.  Dates obtained from the anterior and posterior portions of the first lower molar as well as the associated mandible produced identical results at 27,075 ± 400 14C yr BP (AA-6993a, b & c). This test demonstrated that a single micromammal molar from Peccary Cave is adequate to produce a reliable AMS 14C date.
	The two dated woodrat mandibles from each of the five Trench 8 levelswhich transsect stratigraphic Units A and B (Davis, 1973) differed in age with up to 30,000 years separating two specimens from level one (Table 3, 4).  Moreover, one specimen from level 1 and another from level 5 dated between 3000 and 4000 14C yr BP; they were associated stratigraphically with specimens that were at least 24,000 radiocarbon years older.  Table 3 documents that the A/B sequence in levels one through five in Trenchs 8 and 13 is extensively reworked and this masks any biostratigraphic significance for the Holocene faunules in this part of Peccary Cave.  Thus, all non-analog pairs from Units A&B probably are the result of reworking and boreal/deciduous species associations from Units A and B are taphonomoc.  Although not dated specifically, the suggestion that the meadow vole, northern bog lemming and red-backed vole represent a 3000 year old boreal refugium in the Ozarks (Semken, 1984) is rejected.
Trench 15.  The Trench 15, level 2, Unit C (Davis, 1973) faunule contains 33 identified species characteristic of the non-analog late Wisconsinan biome of southeastern North America (Graham, 1979; Martin and Neuner, 1978; Semken, 1988).  Initial AMS 14C analyses on a pair of regionally non-analog species from this level (Stafford and Semken, 1990) yielded dates of 16,830 ± 210 14C yr BP (AA-4942) on an eastern woodrat mandible and 16,660 ± 165 14C yr BP on collagen combined from three mandibles of the red back vole (Clethrionomys gapperi).  The combination vole date, although representative of other dates from Unit C, is excluded from this analysis and is not presented in the appendices.  Twenty-two mandibles and an armadillo scute were selected primarily from Trench 15, level 2, squares 9 and 10 to establish the age relationship of species characteristic of the late Wisconsinan non-analog faunas in southeastern North America (Table 5).  Three additional mandibles were dated from overlying Unit C squares in level 1 to expand the taxonomic data base without destroying single voucher specimens from level two.  Stafford, et al. (1999-Fig. 1) show that 25 dates documents a distinct mode of 19 dates within 500 years of 16,750 14C yr BP.  Two additional mandibles, which date between 15,500 and 16,000 14C yr BP are, in a geologic sense, also compatible with the modal specimens.  There are two major anomalies.  Two woodrat dates (8,520 and 22,100 yr BP) from level two are distinct outliers of at least 5000 years on either side of the date cluster (Table 4).  The early Holocene woodrats along with the 9,670 year old least shrew mandible probably leaked into Unit C. which is exposed on the floor of the cave.  The 22,100 year old woodrat mandible may have come from either underlying apparently non-fossiliferous Unit D deposits or it also could have filtered down from topographically higher mixed units, e. g. T 8 and 13, where specimens of Neotoma date as early as 33,270 yr BP (Table 4).  The forth non-modal specimen, taiga vole from level two, dated at 11,430 yr BP, is harmonious with late Wisconsinan non-analog faunas elsewhere but does not cluster with the majority of Unit C dates. The presence of the younger M. xanthognathus (11,430±90 14C yr BP) in level 2 and the older specimen (16,470±70) from level 1 may result from thick arbitrary excavation levels, a one foot interval established because of large breakdown clasts.  Specimens collected from levels 1 and 2 could have been as little as one inch or as great as 24 inches apart.  However, specimens in levels 1 and 2 are largely contemporaneous.  Moreover, those in the small level 1 sample appear to be slightly younger than specimens in level 2.  Because 21 of 25 Unit C specimens and a representative of all dated taxa except the least shrew fall within the 16,750 yr BP mode, the date cluster contrasts strikingly to the "mixed" Trench 8 database. The Unit C faunule, thoroughly discussed in Stafford et al. (1999), reflects minimal taphonomic reprocessing and its species reflect an essentially contemporaneous faunal association between 16,250 and 17,250 14C yr BP.  None-the-less, any additional species represented by only one or two specimens in Unit C would have to be dated to insure precise contemporaneity. 
Co-occurrence of non-analog species from Peccary Cave as representative of a species rich and unique late Wisconsinan biome is reviewed here from the perspective of five time frames, the larger increments representing FAUNMAP divisions: (1) Glacial (10,000-20,000 yr BP), (2) Full glacial (15,000-20,000 yr.BP) (3) a one thousand year increment (16,250-17,250 yr. BP), (4) two 500 year periods within the latter, and (5) associations that date within one standard deviation of each other (±60-200 years).  Based on the glacial interval (10,000-20,000 yr. BP), all Unit C specimens dated, except two woodrats (8,520 and 22,100 yr BP) and perhaps the least shrew (9,670 yr BP), are representative of a single interpretative unit and, the presence of the late Wisconsinan non-analog biome is supported.  When the interpreted increment is reduced to full glacial (15,000 - 20,000 yr. BP) representatives of all dated taxa again are again "contemporaneous" in age.  Reduction to a one thousand year mode centered on 16,750 yr BP within the full-glacial period produces similar results; only the northern bog lemming is omitted by 250 years from the cluster.  However, if the 1000 year class boundary is shifted to 15,750 to 16,750 yr. BP, then this bog lemming would be contemporaneous with the eastern woodrat), plains pocket gopher, beautiful armadillo, eastern mole, red back vole, and yellow-cheeked vole, a typical non-analog configuration.  Within a 500 year span, the most species-rich interpretative unit lies between 16,250 and 16,750 yr. BP  This time class includes the tundra/boreal taiga vole; two boreal species, red-backed vole, and heather vole; the neotropical beautiful armadillo; the steppe associated plains pocket gopher and two deciduous forest species, the eastern woodrat and eastern mole.  The most convincing evidence for the direct association of non-analog species during the late Wisconsinan is the sympatric association of deciduous forest species with steppe, neotropical, boreal, and tundra/boreal forms within the confidence limits of AMS dating (Stafford, et al. in prep.; Table 4).  The yellow-cheeked vole, with a date range of 16,290-16,540 yr BP, was contemporaneous with the giant armadillo (16,310-16,450), red-backed vole (16,495-16,825), eastern mole (16,520-16,680), heather vole (16,400-16,540) and eastern woodrat (16,520-16,680).  The plains pocket gopher (16,590-16,770) possibly was present within 50 years of the yellow-cheeked vole specimen and could arguably be part of this species cluster.  With or without the pocket gopher, the AMS 14C dates confirm a non-analog community in northwestern Arkansas circa 16,500 yr BP. It is intuitive that the established time of contemporaneous occupation will increase with the number of specimens analyzed.  Thus, additional AMS 14C dates will undoubtedly increase the time span that representatives of this non-analog community co-existed in Arkansas.  The microfaunal configuration in Peccary Cave Unit C confirms the existence of late glacial faunal complex reflective of a non-analog biome. biome in all five interpretative time frames.  The mixed boreal/deciduous biome as proposed by Martin and Neuner (1979), a non-analog biome characterized by northern, eastern and southern species as predicted by Graham (1979), and the "Disharmonious" Late Wisconsinan Biome described by Semken (1988) are appropriate for northwestern Arkansas.

Prairieburg Local Fauna, Linn County, Iowa
The prairieburg local fauna was collected from a small cave that opens both vertically and laterally into a small valley that once was part of a larger cave system. The sediments containing the tundra-analog micromammal sample was recovered from a 4-30 cm thick red fill deposit that rests directly on the cave floor. A dark grey-brown unit disconformably overlies the red fill and also is fossiliferous but species indigenous to Iowa are present in this unit (Foley, Raue, 1987) 
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