SUPPLEMENTAL TEXT



Review of Terminal Pleistocene Archaeobotanical Data in Temperate North America

We reviewed the archaeological dietary records from late Pleistocene contexts in temperate North America. Our findings suggest that regionally adapted subsistence strategies that included plant resources were in place by at least the Younger Dryas. We find two important patterns: (1) few plant remains have been recovered from sites predating 11,700 cal BP; and (2) plants are more common at sites postdating 11,700 cal BP and are present in every region by ~10,000 cal BP.
In the Northeast, the largest and most frequently cited archaeobotanical assemblage comes from the Clovis site of Shawnee Minisink (Pennsylvania), dated to ~10,900 14C BP (Dent and Kauffman 1985; Gingerich 2011, 2013). Of the carbonized plant remains recovered, Dent (2007) interpreted hackberry (Celtis sp.; n = 1), blackberry (Rubus sp.; 15), hawthorn plum (Crataegus sp.; 15), and grape (Vitis sp.; 3) as dietary. To these, Gingerich (2011, 2013) added numerous charred hawthorn seeds (~132) and lesser amounts of charred hickory nut (Carya sp.; 5). Gingerich (2011) argues that hawthorn fruit and possibly hickory nut represent the only edible taxa found within the hearth features, and thus provide the sole evidence of Paleoindian plant consumption at the site, the product of opportunistic foraging near camp rather than focused plant procurement, due to low-processing costs and compatibility with hunting-focused, high-mobility lifeways. 
Smaller, less contextually secure archaeobotanical assemblages have been recovered from several other sites in the Northeast, mostly with various post-Clovis fluted-point complexes. At Meadowcroft Rockshelter (Pennsylvania), four uncharred blackberry/raspberry (Rubus sp.) seeds, one uncharred hornbeam (Carpinus sp.) seed, three charred tupelo (Nyssa sp.) stones, one uncharred drupe (Prunus sp.) fruit, and small amounts (0.1–5.9 g) of hickory and charred walnut (Juglans sp.) nutshell were reported from Stratum IIa (~15,000 to 11,300 14C BP) (Cushman 1982; Donahue and Adovasio 1990; Volman 1981). Of those remains, only walnut shell was found inside features (F330 and F343); however, the features are not directly dated and the ubiquity of charred walnut shell, which is present in comparable or higher amounts both within and outside of features in nearly all strata, leaves the chronology and dietary association unclear. A directly dated hearth at Michaud (Maine) (10,200 ± 200 14C BP) yielded a fragment of a charred berry seed (Speiss and Wilson 1987; Spiess et al. 1998), and a 20-cm level at Hedden (Maine) (dated by dispersed charcoal to 10,580 ± 60 and 10,500 ± 60 14C BP) produced 11 charred fruit seeds, but the latter’s association with cultural features is unclear (Asch Sidell 1999; Gingerich and Kitchel 2015). Flotation of hearth fill at Colebrook (New Hampshire) (dated to 10,290 ± 170 14C BP and 10,220 ± 50 14C BP) yielded four charred seeds that have yet to be positively identified (Boisvert and Kitchel 2018; Kitchel and Boisvert 2011), and a small, undated pit feature associated with Vail/Debert projectile points at Jefferson III (New Hampshire) yielded one charred water lily seed ﻿(Nymphaea odorata) (Boisvert 2012; McWeeney 2007). The current record of Pleistocene plant food in the Northeast is limited but suggests primary use of berries and nuts. 
In the Southeast, the primary Pleistocene archaeobotanical data come from Dust Cave (Alabama). Researchers have interpreted the Younger Dryas occupation in Zones U and T (~12,500-11,200 cal BP; Thulman 2017) as an autumn/early winter campsite where inhabitants wielding Quad/Beaver Lake and Dalton projectile-point technology consumed a variety of charred nuts (hickory, black walnut [Juglans nigra], acorn [Quercus sp.], hazelnut [Corylus sp.]), berries (blackberry and grape), and possibly seeds (Chenopodium sp.) (Driskell 1996; Hollenbach 2007; Hollenbach and Walker 2010). The carbonized archaeobotanical assemblage from four hearth features is dominated by nut mast, with hickory being most common (Hollenbach 2007). Hollenbach (2007:146) contends that these remains, especially the hickory nuts, reflect deliberate foraging that would have affected the schedule and mobility of Paleoindian groups. The dietary nature of other late Pleistocene archaeobotanical assemblages in the Southeast is less clear, as they consist of fragments of charred hickory nuts from non-feature contexts within the Clovis component at Cactus Hill (Virginia) (component dated to an average of 10,860 ± 20 14C BP) and a single nut fragment from uncertain and undated contexts at Austin Cave (Tennessee) (Gingerich and Kitchel 2015; Haynes and Hutson 2013; McAvoy and McAvoy 2015). The prevalence of hickory nut in the Pleistocene record, as well as in later sites of the Early Holocene (e.g., Rollins Bluff Shelter and LaGrange Bluff Shelter, Alabama) demonstrates the importance of this plant food resource in temperate eastern North America (Hollenbach 2005, 2007).
Archaeobotanical assemblages from the Great Plains and Rocky Mountains are small and mostly limited to hackberry. The largest assemblage from the region consists of ~10 charred hackberry seeds from the Lewisville site (Texas) (Crook and Harris 1958; Haynes and Hutson 2013); however, those materials were excavated in the 1950s and lack clear association with any cultural material (Surovell and Waguespack 2009:87). Other Texas sites with hackberry include Lubbock Lake (n = 5) and Gault (4), but the association of those plant remains with cultural features and whether they are all charred is unclear (Haynes and Hutson 2013; Hemmings 2004; Johnson 1987). At Big Eddy (Missouri), Lopinot and colleagues (1998) recovered two charred chenopod fragments from a discrete pile of knapping debris (Feature 41 is undated but roughly 10 cm higher in elevation than charcoal dated to 10,470 ± 80 14C BP) and charred grape pips and a nutshell fragment in a sediment column, possibly naturally accumulated. Overall, compelling dietary plant remains are generally lacking from sites in the Great Plains and Rocky Mountains until the Holocene. In their recent publication of archaeobotanical remains from Bull Creek (Oklahoma), Bement and colleagues (2020) discuss how the charred seeds of the amaranth (Amaranthaceae), sedge (Cyperaceae), and possibly nightshade (Solanaceae) families recovered from a hearth dated to ~10,270 cal BP fit with the general trend of increased presence and diversity of plant foods east of the Rocky Mountains following the Holocene onset (e.g., Thoms 2008). 
In the Colorado Plateau, the earliest available evidence for plant use comes from the well-stratified record at North Creek Shelter (Utah), which provides a diachronic look at technology and settlement-subsistence in the region beginning ~11,400 cal BP (Janetski et al. 2012; Yoder et al. 2010). Dietary plant taxa reported from the earliest artifact-bearing components (strata 2 and 3, ca. 11,400 to 10,500 cal BP) include charred seeds and fruits of goosefoot (Chenopodium spp.), ricegrass (Achnatherum hymenoides), shadscale (Atriplex confertifolia), rose (Rosa sp.), oak (Quercus sp.), buckwheat (Polygonaceae), sunflower (Asteraceae), globemallow (Sphaeralcea), and pine (Pinaceae) (Louderback 2014). North Creek Shelter also produced the earliest evidence for potato use in North America, with starch granules of Four Corners potato (Solanum jamesii) on groundstone from substratum 4k dated to between 10,900 and 10,100 cal BP (Louderback and Pavlik 2017). 
The earliest sites from the American Southwest and Pacific Coast lack dietary plant remains, thus subsistence evidence is limited to faunal data from a few sites, primarily in the San Pedro Valley, Arizona (Haury et al. 1953; Haynes and Huckell 2007; Haynes and Hutson 2013). Despite people inhabiting the Pacific Coast of North America throughout the Younger Dryas (Erlandson et al. 2011; Johnson et al. 2002), definitive dietary plant remains have yet to be recovered from Pleistocene contexts. The earliest is an ~11,500 cal BP cluster of artifacts and burned rock at CA-SRI-997/H on the Channel Islands of California, which yielded charred geophyte (Brodiaea-type corm and Calochortus bulb), nutshell (likely Pinus muricata D. Don), a berry pit (Arctostaphylos spp.), and a seed (Camissonia) (Erlandson et al. 2019, 2020; Gill et al. 2021), and other botanical remains suggest a geophyte-based plant food economy was in place on the islands by ~10,000 cal BP (Gill 2015; Gill and Hoppa 2016). Nuts and small seeds appear in the archaeological record of mainland California after 10,700 cal BP (Rosenthal and Fitzgerald 2012). 
In the Great Basin, relatively robust dietary plant assemblages are known from multiple sites in contexts clearly dating to the late Pleistocene: Paisley Caves (Oregon) (Blong et al. 2020; Kennedy 2018; Taylor et al. 2019), Bonneville Estates Rockshelter (Nevada) (Rhode and Louderback 2007), and Wishbone (Utah) (Duke et al. 2018, 2021; Smith et al. 2020). The charred botanical contents of five terminal Pleistocene-aged hearths at Paisley Caves suggest that humans consumed small seeds from grasses (Poaceae), goosefoot (Chenopodium sp.) and cheno-ams (Amaranthaceae), tansymustards (Descurainia sp.), phacelia (Phacelia sp.), and borages (Boraginaceae), as well as parenchymous tissue of geophytes (Jenkins et al. 2016; Kennedy 2018). Coprolites directly dated to the Younger Dryas contained seeds of the amaranth family, rose fruit (Rosaceae), high frequencies of legume family (Fabaceae) pollen, and common occurrences of phytoliths indicating regular consumption of leafy greens (Blong et al. 2020); and a polished and battered handstone stratigraphically dated to ~13,600 cal BP yielded carrot family (Apiaceae-type) starch, grass-seed starch, and phytoliths (Jenkins et al. 2013). At Bonneville Estates Rockshelter, paleoethnobotanical analysis of eleven hearths spanning ~13,000-11,700 cal BP found charred cactus (Opuntia sp.) parts and a variety of small seeds including grasses (Leymus sp., Achnatherum hymenoides, and Sporobolus sp.), goosefoot (Chenopodium sp.), sunflower (Asteraceae), bulrush (Schoenoplectus sp. or Bolboschoenus sp.), and mustard (Brassicaceae), all interpreted as economic (Rhode and Louderback 2007). At Wishbone, charred botanical contents of a ~12,300 cal BP hearth suggests economic use of red maid (Calandrinia sp.), pitseed goosefoot (Chenopodium berlandieri), and tobacco (Nicotiana sp.) (Duke et al. 2018, 2021; Smith et al. 2020). All three sites contain Haskett technology (Pratt et al. 2020; Smith et al. 2020), suggesting early stemmed-point makers had diverse diets including plants. Danger Cave (Utah) is another Great Basin site where researchers recovered charred seeds and fruits from > 11,500 cal BP deposits; however, dietary association of those materials is inconclusive (Rhode and Louderback 2007). 


Connley Caves


Environmental Setting during the Terminal Pleistocene

The Great Basin landscape transformed during the Pleistocene-Holocene transition as deep lakes receded, biotic communities shifted, and some animal species became extinct (Goebel et al. 2011; Grayson 2011, 2016). Grayson (1979) interpreted the Connley Caves faunal assemblage from below the Mazama tephra as indicative of cooler temperatures, greater effective moisture, and higher percentages of herbaceous vegetation, based on the presence of pika (Ochotona princeps), which cannot withstand temperatures above ~85° F (MacArthur and Wang 1973; Smith 1974) and higher frequencies of large artiodactyls and waterfowl relative to post-Mazama deposists. This corresponds well with regional pollen records that generally reflect more cool-adapted plant communities during the late Pleistocene relative to the Early Holocene (Beck et al. 2018; Mehringer 1985; Minckley et al. 2004, 2007; Wigand 1989; Wigand and Rhode 2002). 

Correction to Elevations

When Jenkins and colleagues (2017) published an update on the excavation of Connley Cave 4 there was an unknown error in the reporting of elevations in meters above sea level (m ASL) caused by a typo when a major datum was set. The error caused all subsequent elevations to be recorded as 55 cm too high. We have corrected that error here and, as such, there is a 55 cm difference in the elevations we report and those published by Jenkins and colleagues (2017).  



Materials and Methods


We excavated in 5-cm, within-strata increments, resulting in multiple bulk sediment samples per feature. We analyzed at least two 1-liter subsamples from different areas within each feature to obtain a representative sample and used a 5-cm vertical sampling technique to collect a 142-cm thick sediment column from the west wall of Unit 25. Sediment column sample increments were sometimes smaller due to stratigraphic transitions within the arbitrary 5-cm increments or larger due to small collapses of loose sediment matrix. 

Feature Descriptions

We followed definitions outlined by Mentzer (2014) to differentiate types of combustion features. Here “combustion feature” is used to broadly characterize areas where evidence of fire is interpreted as resulting from cultural activity. The term “hearth” is reserved for instances in which all or most of the original structure of a domestic fire is preserved. Hearths that are still recognizable as the remnants of a domestic fire, but are less intact, are referred to as “hearth areas.” Features that may represent obscured hearths, multiple hearths, and/or rake-outs are designated as “combustion areas.” Combustion features, and hearths in particular, are useful for delineating ancient living surfaces and identifying activity areas; however, it is important to consider the type of feature and the specific anthropogenic event(s) it may represent (Black and Thoms 2014; Goldberg and Sherwood 2006; Goldberg et al. 2012; Mentzer 2014). Discrete and expedient hearths are more likely to represent single events and may therefore provide a narrower view of human behavior. Reworked hearths, combustion features, and combustion areas may represent multiple events that reflect a broader view of behavior. 
During excavation, we assigned feature numbers using a three-part system beginning with the unit number, followed by feature type, and the order in which features were encountered in that unit (for example, 15B-HF-2 was the second hearth feature excavated in Unit 15B). For clarity, features discussed here are referred to from oldest to youngest with the alternative designations of Features 1 through 5. Additional details and images of all features can be found in Supplemental Figures 1 and 2, and Supplemental Table 1.

Radiocarbon Dating

A robust radiocarbon dating program is one of the primary objectives of our ongoing work at the Connley Caves. As such, we took great care in identifying, collecting, and selecting charcoal samples for dating from features and elsewhere during and following excavation. Excavation of combustion features was closely watched and guided by McDonough, Rosencrance and/or Jenkins in the field. We worked with excavators to identify piece-plotted charcoal fragments during both the discovery and uncovering of features as well as collection of bulk samples intended for macrobotanical and other analyses. When an adequate charcoal sample was uncovered and its provenience recorded, excavators collected it with a trowel or other metal excavation tool and immediately placed it in charcoal packet, sealed it, and placed that in a labeled curation bag. The northing and easting proveniences listed in Supplemental Table 3 reflect the locations of items within a single 1-x-1 m (i.e., 100-x-100 cm) unit, while the m ASL is the same for each and based off the site datum. The 5-cm level intervals are not consistent in terms of their corresponding m ASL across each unit and each unit should be considered on its own regarding level and stratum. 
Prior to submission, we identified the dated charcoal samples to the lowest possible taxonomic level to distinguish short-lived species and avoid the old-wood effect, which may result in erroneously old ages. We conducted chemical pretreatment (acid-base-acid) and combustion of six samples at the University of Nevada, Reno (UNR) Human Paleoecology Laboratory and subsequently submitted each sample to the Pennsylvania State University AMS Radiocarbon Laboratory for graphitization and measurement. The remaining 11 samples were pretreated, combusted, graphitized, and measured by either Penn State or Direct AMS (see Supplemental Table 1). 
For pretreatment at UNR we visually inspected each charcoal sample and with a sterilized X-acto knife, removed sediment or other materials adhering to the outside. If possible, we sampled the outer most part of a sample to date the most recent growth of that flora before it died. We then subjected charcoal samples to a standard ABA wash using 1N hydrochloric acid 60 and 1N sodium hydroxide, with a minimum of three base washes. We repeated bases washes as needed until the solution was clear. Each acid and base wash lasted 30 mins; these were followed by 15- minute water washes in deionized water. Once left overnight to dry, we packed the samples inside 6-inch quartz tubes baked to remove organic contaminants along with ~60 mg of Fe2O3 and a fragment of Ag wire, vacuum-sealed the tubes, and combusted the samples to CO2 at 900°C for three hours in a furnace. We then submitted the CO2 samples to the Pennsylvania State University (PSU) AMS Radiocarbon Laboratory for graphitization and measurement. All results are rounded following the conventions of Stuiver and Polach (1977) and calibrated with OxCal v4.4 (Bronk Ramsey 2009) using the IntCal20 curve (Reimer et al. 2020). All dates were measured by respective labs on an accelerator mass spectrometer (AMS). Both labs measured the δ 13C values on prepared graphic using the AMS, then corrected and presented the conventional ages after isotopic fractionation correcting using the δ13C values. Other sample details such as percent of modern carbon are retained by the radiocarbon laboratories.

Archaeobotanical Analysis

We processed, sorted, and analyzed the bulk sediment samples at the Great Basin Research Lab, University of Oregon Museum of Natural and Cultural History. We used dry-sieving protocol adopted from Kennedy’s analysis of rockshelter deposits at Paisley Caves (Kennedy 2018:138-139) involving size fractioning of each dry sample through a set of geological sieves (4 mm, 2 mm, 1 mm, and 0.25 mm). Though water flotation is the preferred method in open-air sites where botanical material is only preserved through carbonization (Gasser and Adams 1981; Minnis 1981; Pearsall 2016), flotation is riskier in dry cave environments due to the destructive effects of wet-dry cycles on desiccated plant remains (Bryant 1989; Chiou et al. 2013; Hageman and Goldstein 2009; Thomas 1985). We sorted botanical remains using a Richter Optica S2D-SPS Digital 10x/30x Stereo Microscope with ToupCam attachment (Pearsall 2016:104-105). 
From the 4-mm and 2-mm size fractions, we sorted and quantified all carbonized plant material, bone, eggshell, and debitage. Fish vertebrae were easily diagnosed, and we counted these elements separately from other faunal remains. From the 1-mm fraction, we collected all carbonized non-wood plant taxa (e.g., seeds, fruits, nuts), debitage, and fish vertebrae. From the 0.25-mm size fraction we collected all carbonized non-wood plant taxa and fish vertebrae.
Following protocols outlined above for charcoal, we identified each non-wood macrobotanical specimen to the lowest possible taxonomic level using comparative seed collections housed at the University of Oregon Museum of Natural and Cultural History and Texas A&M University, online databases (United States Department of Agriculture [USDA] PLANTS 2017), and identification manuals (Bonner and Karrfalt 2008; Cappers and Bekker 2013; Delorit 1970; Martin and Barkley 1961). Our nomenclature follows Hitchcock and Cronquist (2018), and we referenced identified plant taxa with ecological data (USDA 2014, 2017) and ethnographic accounts of plant use by Indigenous groups of the Great Basin and California (Chamberlin 1911; Coville 1897; Fowler 1986, 1992; Kelly 1932; Liljeblad and Fowler 1986; Mahar 1953; Park and Fowler 1989; Ray 1963; Rhode 2002; Stewart 1939; Train et al. 1941; Zigmond 1981). 
	Plant materials become incorporated, modified, and preserved within archaeological sites through a variety of natural and anthropogenic processes (Gallagher 2014; Minnis 1981; Pearsall 2016:34–44). To understand how the botanical assemblage at Connley Caves was formed and to assess potential biases in our samples, we considered anthropogenic and ecological factors contributing to taphonomic pathways (Lee 2012). The deposited assemblage is inherently biased toward plant parts with a higher likelihood of discard, spillage, or storage, whereas plants consumed raw have little chance to become buried. Plant deposition also occurs through non-anthropogenic processes such as abiogenic (e.g., wind and water) and biogenic (e.g., animals and insects) transport (Minnis 1981). In the Great Basin, a primary non-human agent of plant introduction is the woodrat (Neotoma sp.), which consumes, caches, and constructs its home with a variety of plant taxa (Vaughan 1990). Rhode and Louderback (2007) provide a good discussion on this issue in rockshelter contexts specifically. We took great care to identify and separately excavate burrow fill and other disturbances during excavation. We did not observe any rodent disturbances within the sampled areas of the features. 
Many variables affect the likelihood that plants will preserve to become part of the fossil assemblage. The Cave 5 East Block has some of the best preservation among the Connley Caves site. A variety of fragile organic materials, including textiles and coprolites, are preserved in the Middle and Late Holocene deposits there (Beck et al. 2004; Jenkins et al. 2002; McDonough 2019); however, organic preservation is not as good in the lower deposits, perhaps due to increased moisture or frost activity during Younger Dryas times. Therefore, the fossil assemblage analyzed here is largely composed of charred seeds and likely biased toward more resilient plant remains (i.e., hard seeds). Our sampled assemblage focuses on combustion areas where plant remains were more likely to have preserved due to human activity and carbonization, and where we could more concretely define them as being the result of human activity.
Woodrats and seed rain are unlikely to have introduced obligate wetland taxa, as the nearest marshland (> 1 km) exceeds ranges of woodrat foraging (< 500 m; Thompson 1982; Topping and Millar 1996) and most natural seed dispersal. Therefore, the presence of wetland plants in any significant amount within features is likely the result of human activity. To assess the origin of dryland taxa, we examined seed abundance, density, and diversity throughout the site. 

Quantification and Statistics 

We computed richness, diversity, and evenness using Microsoft Excel. Richness is the number of different taxa in a sample. The Shannon index (Shannon and Weaver 1949) is a common diversity index that incorporates richness to assess species homogeneity or heterogeneity of a sample. A high H-value suggests a diverse and equally distributed community, whereas a lower value indicates a less diverse community. Equitability (V) measures the distribution of species, with zero signifying no evenness and one signifying complete evenness. These measures are explained by the formulae,

﻿  H1 = - Σ (pi)(ln pi)

V1 = H1/(ln S)

where H is the Shannon index, pi is the proportion of the total sample represented by the species i, ln pi is the natural logarithm of pi, V is the evenness, and S is the total number of taxa in the sample (i.e., richness). 
To assess the similarity between samples, we used the exploratory statistical technique of agglomerative hierarchical cluster analysis with Ward’s method, which uses Squared Euclidean distance as a measure to create compact clusters with minimized variance. This exploratory statistical technique does not assume a normal distribution and treats each sample as an individual entity. The cluster analyses we completed looked at the cooccurrence of plant taxa that are “probable” and “potential” dietary constituents. Violin plots based on seed density (average number of seeds per liter) further explore variation among feature and column samples. We used R 4.0.1 (R Core Team 2020) software to conduct multivariate statistics and create plots. 


Results

Micromorphology

Our previous hypotheses about the formation of LU2 in Cave 4 supposed that cementation within this unit was associated with the translocation of mineral-rich water (Jenkins et al. 2017), but ongoing micromorphological research has identified a cryogenic origin due to the presence of freeze-thaw activity and ice compaction during the Younger Dryas (Holcomb et al. 2021). Micromorphological analysis of LU4a revealed weakly formed isobanded fabrics, silt capping on fine gravels and microlithics, and rounded vesicles, all typical of freeze-thaw activity. While these processes suggest some post-depositional alteration of the sediments and hearths preserved within LU4a, these effects are minimal as the presence of microscopic features typical of strong cryoturbation (e.g., frost heave, frost jacking, gelifluction) are absent (cf. Vliet-Lanoë and Fox 2010). 


A Preliminary Look at Associated Tool Assemblages


Though formal lithic technological analysis of Connley Cave 5 artifacts is ongoing, we discuss preliminary findings here to aid the interpretation of feature function and human behavior at the site. 

Feature 1

Excavation recovered at least four flake tools in situ within 1 m of Feature 1. Other tools from a similar elevation within the same stratum include 13 projectile point fragments, five bifaces, 11 scrapers, 14 flake tools, four cores, and one chopper. Many of the projectile points are blade and base fragments retaining impact and burination fractures. One is a Haskett stem with the distal end resharpened into a point (Supplemental Figure 3b) and another is a nearly complete Haskett point (Supplemental Figure 3a) found in two pieces that refit. Together, the quantity of fractured projectile points and presence of formal scrapers suggest the possibility of activities related to hunting, retooling, and/or animal processing. Future research will focus on refining the association of Feature 1 and this tool assemblage. Excavation Unit 15B bisected this hearth, and the eastern half of the feature is still preserved in the unexcavated levels of Unit 17.

Features 2 and 3

 Features 2 and 3 are located within the same stratum at similar elevations, precluding the separation of the larger tool assemblage at this time. The tool assemblage associated with these features is large and diverse. Osseous tools recovered in the screen during excavation include another eyed bone needle fragment (Unit 19; 1355.27-1355.22 m ASL; Supplemental Figure 3n) and possible two bone bead preforms (Unit 17; 1355.25-1355.20 m ASL; Supplemental Figure 3q, r). Stone tools include four projectile points (see Supplemental Figure 3c, d), four bifaces, three formed scrapers, 17 other flake tools, one core, and several fragments of possible groundstone that are currently being analyzed for microfossils. The diversity of tools suggests a variety of activities are represented including food preparation, processing, and sewing. The small number of projectile points suggest that hunting may have been less important that it was during other visits to the site. 

Feature 4

At least 12 projectile point fragments, four bifaces, two formed scrapers, and at least 13 flake tools are associated with Feature 4. We recovered two of these point fragments in situ within 15 cm of the feature margin (Supplemental Figure 2b), including one complete specimen that bears resemblance to the Cougar Mountain type (Supplemental Figure 3e). Overall, the projectile points associated with Feature 4 appear more gracile relative to Haskett points from earlier components. We also recovered a bone tool in situ that might be part of a composite fishing hook at the same elevation as Feature 4 less than 1.5 m to the southeast of the hearth (Supplemental Figure 3l). Lastly, we recovered another eyed bone needle in the northeast quadrant of Unit 25 at the same elevation as the hearth (Supplemental Figure 3m). The diversity of tools and dietary remains suggest that people may have stayed at the site longer during this time. Together, the plant macrofossil and tool assemblages associated with Feature 4 indicate people exploited multiple habitats to hunt, gather, and fish. The bone needle and scraper tools are suggestive additional activities such as plant or animal processing and sewing. 

Feature 5	

The tool assemblage is small compared to other periods, containing only five projectile point fragments (Supplemental Figure 3f), three bifaces, six flake tools, and one core. The ephemeral nature of the feature and small biface-dominated tool assemblage suggest that this may have been a brief stopover during a logistical hunting foray. 
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Supplemental Figure Captions


Supplemental Figure 1. Images of Features 1 and 2: (a) Feature 2 exposed at 1355.26 m ASL in Unit 15B; (b) Feature 2 exposed at 1355.21 m ASL in Unit 15B; (c) northern part of Feature 2 exposed at 1355.17 m ASL in Unit 26; (d) plan view of Feature 1 at 1355.11 m ASL with floor 1355.10 m ASL in Unit 15B; (e) Unit 15B east wall profile view of Feature 1 with Cervus tibia in situ at 1354.98 m ASL, below Feature 1.

Supplemental Figure 2. Images of Feature 3, 4, and 5: (a) plan view of top of Feature 4 at 1355.44 m ASL in Unit 25, notice rubified and ashy sediments; (b) plan view of Feature 4 after excavation and collection with projectile point (Figure A.3e) in situ denoted by arrow; c: west facing profile view of Feature 4; (d) plan view of Feature 3 at 1355.20 m ASL in Unit 17; (e) plan view of Feature 5 at 1355.32 m ASL in Unit 18; (f) plan view of Feature 3 during excavation with large mammal bone (northeast of photo board) and projectile point (Figure A.3d) in situ denoted by arrow.

Supplemental Figure 3. Representative lithic and osseous artifacts from recent University of Oregon Connley Cave 5 excavations. Eye details of needles (m-n) are same scale as p-r. Arrow points to graver bit and dotted lines denote working edge of scrapers. Catalog numbers are listed in parentheses after artifact descriptions: (a) refit Haskett point (2556-2361 and 2256-2279 ); (b) recycled Haskett point (2263-499); (c) probable Haskett base (2556-3312); (d) probable Haskett base (2556-3522); (e) possible Cougar Mountain point (2556-1259); (f) WST/Cascade base (2458-1722); (g) hafted end scraper (2556-3440); (h) end scraper (2663-1728); (i) hafted end scraper (2556-1333); (j) modified flake/perforator (2663-235); (k) graver (2663-238); (l) composite fishhook (2556-1538); (m) bone eyed-needle (2556-380 and 2556-381); (n) bone eyed-needle (2556-2530); (o) bone eyed-needle (2556-3567); (p) bone eyed-needle (2556-1150); (q) possible bone bead preform #1 (2556-2572); (r) possible bone bead preform #2 (2556-3572). Feature 1: a, b, h; Feature 2: n; Feature 2/3: c, d, g, i, j, k, n, o, q, r; Feature 4: e, l, m, p; Feature 5: f.
