






















































cross-section and in the single exposure, so far examined, are observed to consist of compact

diamicton. The extent of the reticulated terrain is limited by erosion along the borders of Wood (to

north), Stony (to northeast) and Fish Creeks (to west). The barge canal limits these features to the

south. The eastern limit of this reticulated relief is limited by the Rome moraine complex which itself

seems to correspond to the easternmost extension of the "Irish Ridge" line as described above.

These landforms did not figure prominently in the mapping done by Wright (1972) and Muller and

Cadwell (1986) probably because the typical relief of most of these features was not discernable on

topographic elevation maps of the time. In contrast, the recent Lidar data is present in our paper (Fig.

4), clearly demonstrating their continuity and unique character (Clements, 2014; Domack et al.,

2014). There are features similar to this, but of far more subtle relief, found across the "till uplands"

just SE of modern Oneida Lake (Fig. 2). Of additional importance is the clear change in relief of the

rides and swales as the general elevation changes. As seen in Figure 4 the higher elevation regions

appear to have lost all expression of the individual ridges and appear to have been beveled off while

at lower elevations the swales seem to be flattened (as if filled-in) between the prominent crests of

individual ridges.

Lake Shorelines

The most obvious set of shoreline features in our area are present -26 m below the Rome Sand Plain

"terrace" and 10 km to the southwest of the Rome Sand Plain (Figs. 2 and 5C). The most prominent

of these features run in a northeast to southwest direction and display a northward splaying in their

width (similar to spit morphology; Fig. 5C). Aeolian dunes of well-sorted fine to medium grained

sand cap two of widest of these shorelines (3a, b in Fig. 5C). A younger set of shoreline ridges run

parallel to the modern shoreline of Oneida Lake (Fig. 5C). These crosscut the youngest of the more

prominent shorelines, as can be seen ~1.6 km east of the modern Oneida Lake shoreline (Fig. 5C).

Both sets of shoreline ridges are delineated by the 114 m asl topographic contour, although capping
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dunes in the beach ridges extend the elevation of these features by another 6 m (Fig. 9).

Excavations down into the higher shore deposits (Fig. 9) reveal coarse sandy gravel to gravelly

sand, rich in mollusk fragments and whole valves, mostly Ilelisoma (a gastropod) and Sphaerium sp.

(a fingernail clam; Fadem, 2001a,b). In contrast, the subdued parallel shorelines are dominantly fine

to medium sand and lack shell material. Radiocarbon ages have been obtained from shell debris in

two of the irregular, higher shorelines (Table 3, 3b in Figs. 5C and 9) and range in age from 10,990

+ 40 14C years BP (Spherium simile) to 10,200 + 40 I4C years BP and 9,760 + 40 I4C years BP (on

Helisoma c. c.; Table 3). A large set of aeolian dunes are present immediately above the most

westward of the shorelines. The best preserved of these features are to be found in Verona Beach

State Park, at the State Police gun range (Figs. 4C, and 8). Two samples were collected from this

locality (3b in Fig. 5C) from within the aeolian dunes for OSL dating, which yielded ages of 10.3 +

0.9 ka to 11.6 + 1.3 ka (Tables 1 and 2, and Fig. 9). The OSL samples are offset laterally from the

radiocarbon samples by less than 10 m. One other excavation was dug in the higher shorelines as

located at 3c in Figure 5. Here a uniformly sorted medium grained sand was found with a prominent

soil profile including a superimposed O horizon beneath a typical Spodosol profile of Fe enrichment

(Fig. 10 A). Two samples were collected from within a clean unaltered quartz rich sand, about 1 m

below the alteration horizons (Fig. 10A), with resultant OSL ages of 14.5±0.7 ka and 12.4±0.7 ka

(Table 2).

The lower elevation, parallel, shoreline deposits were excavated at one locality- located about 1

km from the NE corner of Oneida Lake (Fig. 2). Here, two samples for OSL dating were obtained

from medium-grained sand. These were collected from distinctively different horizons (Fig. 10B),

one within the zone of mineral leaching (HESS9) and the other within unaltered quartz rich sand, just

above the water table (HESS 10). Ages ranged from 6.2±0.4 ka to 14.0±0.3 ka (Table 2). We consider

the 6.2 ka age more reliable because HESS 10 sample has abnormally low K. concentration, which is
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Fig. 9. Composite stratigraphic section of fossiliferous, shoreline deposit and overlying aeolian dune,
located as location 3b, Figure 5C. Location and result of radiocarbon and OSL samples.
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Fig. 10. A) Excavation of shoreline beach deposit located in Figure 5 C-c with location of OSL samples.
B. Oneida Lake shoreline sands as located in Fig. 2.
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Introduction 

This chapter describes ongoing archaeological research on earliest human occupations of 

Central New York during the late Pleistocene and early Holocene. These early Native 

Americans, hunter-gatherers known to archaeologists as Paleoindians, settled the eastern 

Great Lakes from circa 13,000 to about 10,800 calendar years before present (Cal BP) (or 

11,000-9500 radiocarbon years before present (RCYBP) (Ellis and Deller 1990, 1997, 

Ellis et al. 2011). Following Lothrop et al. (2014), this paper examines archaeological 

evidence for early human settlement of Central New York, but focuses on data from three 

newly discovered Paleoindian sites in the Oneida basin.  

Because of the dynamic nature of New York's late Pleistocene and early Holocene 

landscapes and environments, we rely on the research of our earth scientist colleagues to 

provide a physical context for studying early Native American settlement of Central New 

York. In this regard, ongoing Quaternary studies of (1) the Ontario basin (Anderson and 

Lewis 2012; Bird and Kozlowski 2016), (2) the Oneida Basin and Ontario Lowland 

(reported in this guidebook), and (3) the Finger Lakes region (Kozlowski and Graham 

2014), plus paleontological studies of the broader New York region (Feranec and 

Kozlowski 2016), offer key insights on the evolution of landscapes, environments and 

potential terrestrial prey species associated with human settlement of Central New York. 

In addition, recent research on Devonian stratigraphy in the New York region sheds new 

http://www2.newpaltz.edu/fop/
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light on some of the toolstone sources exploited by Paleoindian populations in the New 

York region (e.g., Ver Straeten and Brett 2006). 

Archaeological research on the first peoples of Central New York is proceeding on two 

tracks. The first involves the New York Paleoindian Database (NYPID) project, with a 

primary focus on recording diagnostic stone weapons tips of these first peoples for the 

New York region (Lothrop 2009). Lothrop et al. (2014) describe data collected on fluted 

and unfluted Paleoindian points to broadly model early human settlement of the Central 

New York region. Here, we review these 2014 findings, but focus on our second research 

track, ongoing field investigations and preliminary analysis of three newly discovered 

Paleoindian sites, located in the Oneida basin between Oneida Lake and the Onondaga 

escarpment. These three sites – Glass Factory, Owlville South, and Owlville Pine South – 

lie in close proximity, and together, comprise the Owlville Paleoindian site cluster.  

Background  

We first provide physical contexts for early Native American occupation of Central New 

York, summarizing the region’s setting and post-glacial lake sequence, 

paleoenvironments and regional resources, and then review previous Paleoindian research 

in Central New York. 

Setting and Postglacial Lake Sequence 

Our Central New York study area encompasses the Ontario Lowlands or lake plain, and 

the Appalachian (or Allegheny) Plateau to the south, subdivided by the Onondaga 

escarpment (see Figure 1). Terrain on the Ontario Lowlands consists of mostly low-lying 

landscapes punctuated by drumlins and other glacial features, with elevations ranging 

from 80 to 180 m above sea level (ASL). The Oneida basin consists of a shallow, bedrock 

trough in this Ontario Lowland landscape (Figure 2); the modern Oneida Lake footprint 

measures 33 km east-west and 9 km north-south. Along the southern border of the 

Ontario Lowland, the Onondaga (or Portage) escarpment rises abruptly to elevations of 

360 to 550 m, marking the northern edge of the Plateau. Further east, the Tug Hill Plateau 

and the Adirondack Highlands flank the northern margins of the Oneida basin and 

Mohawk Valley.  
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Major stream drainages on the Ontario Lowlands include the east-flowing Seneca River 

and the west-flowing Oneida River; their confluence forms the Oswego River, which 

flows north to Lake Ontario. East of Oneida Lake, the Mohawk River rises at Rome, 

flowing southeast to the Hudson Valley. To the south, the Chenango River and its 

tributaries drain south across the Plateau to the Susquehanna River. 

Late Pleistocene landscapes for early Native American colonization of Central New York 

were formed by the sequence of deglacial events in the Ontario basin. The Mapleton 

Moraine marks the Port Huron readvance in Central New York, and is dated from circa 

15,249 to 14,749 Cal BP (Kozlowski and Graham 2014). With ice retreat from this 

position, glacial melt waters began pooling in the Oneida basin, forming the earliest 

footprint of proglacial Lake Iroquois. Anderson and Lewis (2012: 522-523) propose that, 

with continued meltwater input, Lake Iroquois continued to expand south of the 

Laurentide ice sheet, reaching its maximum footprint at circa 13,500 Cal BP (11,700 

RCYBP) and inundating the Ontario Lowlands and the Cayuga Lake basin (Bird and 

Kozlowski 2016) (see Figure 2). Lake Iroquois initially drained down the Iro-Mohawk 

Valley, but beginning 13,500 Cal BP, Laurentide ice retreat from the northern 

Figure 1. Location 

of NYPID central 

New York study 

area in relation to 

physiographic 

regions of New 

York (after 

Cadwell et al. 

2003). 
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Adirondacks opened a series of lower drainage outlets via the St. Lawrence, leading to 

progressively lower lake levels in the Ontario basin and culminating with Early Lake 

Ontario at circa 12,900 Cal BP (see Figure 2).   

 

 

 

Anderson and Lewis (2012: 522-523) date Early Lake Ontario from 12,900 to 12,300 Cal 

BP (11,000-10,400 RCYBP), when this water body was likely confluent with the newly 

formed Champlain Sea. In Central New York, the shoreline of Early Lake Ontario lay 5-

10 km north of the shoreline of modern Lake Ontario (see Figure 2). Thereafter, the 

combination of rising basin outlet sills (due to isostatic rebound) and warmer, drier early 

Holocene climate (beginning circa 11,600 Cal BP), resulted in a closed-basin, low-stand 

in the Ontario basin between 12,300 and 8,300 Cal BP (10,400-7500 RCYBP). Figure 3 

illustrates the temporal overlap of Paleoindian occupations in Central New York (circa 

13,000-10,800 Cal BP) with the smaller, lower footprint of Early Lake Ontario. 

Importantly, recent sediment coring in Oneida Lake suggests a contemporaneous low-

Figure 2. NYPID CNY seven-county study area, in relation to modern water bodies and streams, 

footprints of proglacial Lake Iroquois (circa 13,500 Cal BP) and Early Lake Ontario (circa 

12,900 Cal BP). (Note: Lake Iroquois footprint, after Kozlowski and Bird 2016; Early Lake 

Ontario footprint, after Dyke 2004). 
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stand occurred in the Oneida basin during the late YD and early Holocene, indicating a 

water body with a smaller footprint than modern Oneida Lake (Domack, personal 

communication, 2016). 

 

 

 

 

Paleoenvironments 

Tree and plant communities of the late glacial and early Holocene in Central New York 

were conditioned by climatic factors. To the east, in the New England and Canadian 

Maritimes region, climate proxies document a strong signal of the post-Allerod Younger 

Dryas (YD) climatic reversal, with abrupt declines in temperature and moisture at circa 

12,900 Cal BP (Hou et al. 2006; Shuman et al. 2004). After the YD onset, the Allerod 

trend towards mixed coniferous-deciduous tree communities was reversed, resulting in 

expanded tundra settings to the north and spruce parklands and spruce forests to the 

Figure 3. Lake levels in the main Ontario basin since 15,000 Cal BP (after Anderson and Lewis 

2012, Figure 4, versus time span of early Native American occupation in central New York 

(outlined in red). 
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south. With the abrupt advent of warmer, drier conditions in the early Holocene, at 

11,600 Cal BP, closed pine and pine-oak forests rapidly expanded across New England, 

and most of the Canadian Maritimes (Newby et al. 2005).  

In the eastern Great Lakes, some pollen sequences show a short-lived spruce peak at the 

YD onset, followed by declines in spruce, ash, and nonarboreal pollen and an increase in 

pine during the YD (Ellis et al. 2011; Karrow 2004; McCarthy et al. 2015). Notably, 

faunal remains of arctic fox, found at the Udora site in the Georgian Bay region of 

Ontario, document open tundra-like environments during the site's Early Paleoindian, 

Gainey phase occupations in the early YD (Storck and Spiess 1994). Post-YD, tree 

communities in the lower Great Lakes are dominated by pine and mixed pine-deciduous 

species. 

In Central New York, early pollen core studies of bogs and wetlands around Oneida Lake 

document transitions from spruce to pine-dominated tree taxa (Cox 1959; Durkee 1960), 

but chronological control for these sequences is poor. Anderson and Lewis (2012) 

analyzed pollen and radiocarbon dated macro botanicals from sediment cores that were 

originally extracted in Lake Ontario between 1966 and 1974. These cores were situated at 

former subaerial and subaqueous (shallow and deep-water) settings around the margins of 

Early Lake Ontario. Pollen stratigraphy in cores from eastern Lake Ontario generally 

document spruce maxima correlated with the YD, and pine dominance during the early 

Holocene (Anderson and Lewis 2012:517-521 and ESM). The nature and variation of 

open versus closed forest landscapes over the course of the YD remains unclear for the 

eastern Ontario basin, although we suspect a transition from parkland-like settings in the 

early YD to more closed forests towards the end of the YD (Table 1) (Ellis et al. 2011; 

Newby et al. 2005). 
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Table 1. Paleoindian point sequence for Eastern Great Lakes (after Ellis and Deller 1990, Deller and 

Ellis 1992, Jackson and Hinshelwood 2004), climatic episodes and probable central New York 

environments and Ontario basin Lake levels (after Anderson and Lewis 2012). 

 

Paleoindian 

Chronology  

Paleoindian 

Point Types  

Climatic 

Episode 

C. New York 

Environments 

Ontario Basin 

Lake Levels 

Early Paleoindian 

~12900-12,200 Cal 

BP 

(~11,000-10,300 

RCYBP) 

 

 

Gainey ¹ 

 

 

 

 

Younger 

Dryas 

(Dry, 

Cold) 

 

 

Spruce 

Parklands? 

 

 

 

 

 

 

 

 

Spruce Forest? 

 

Early Lake 

Ontario 

(12,900-12,300 

Cal BP) 

 

 

E. Lake 

Ontario: Closed 

basin low-stand 

(12,300-11,600 

Cal BP) 

Middle Paleoindian 

~12,200-11,600 Cal 

BP 

(~10,300-10,100 

RCYBP) 

Barnes 

Crowfield 

Holcombe 

     

Late Paleoindian 

~11,600-10,800 (?) 

Cal BP  

(~10,100-9500 

RCYBP) 

Plano (Agate 

Basin-like) & 

Hi-Lo 

Early 

Holocene 

(Dry, 

Warm) 

 

Pine Forest 

E. Lake 

Ontario: Closed 

basin low-stand 

(11,600-8300 

Cal BP) Plano (Eden-

like) 
Note 1: Earlier Clovis-affiliated populations may be present in the Eastern Great Lakes slightly earlier, 

circa 13,250-12,900 Cal BP and associated with Spruce-Pine-Oak Forests of the late Bolling-Allerod 

(Lothrop et al., 2016).  

 

Regional Resources 

Against the backdrop of these postglacial environmental settings, Ice Age terrestrial 

fauna have figured prominently in debates over potential prey species for YD-era 

Paleoindian populations in the New England-Maritimes and eastern Great Lakes. Limited 

faunal recoveries from Paleoindian sites most often record caribou and equivalent sized 

large mammal (Lothrop et al., 2016). Especially in the New England-Maritimes, the YD-

era mix of tundra to the north and spruce parklands and forests to the south is projected as 

ideal habitat for long-distance migratory caribou herds (Newby et al. 2005).  Mastodon is 

the most common of fossil proboscidea in the Northeast and New York, although 

published archaeological evidence for Paleoindian exploitation of this species is presently 

limited to possible scavenging (rather than hunting) at the Hiscock site in western New 

York (Laub 2003). 
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Feranec and Kozlowski (2016) report Bayesian analysis of AMS dates on paleontological 

specimens from New York, providing regional indicators of species colonization and 

extirpation. This study projects that caribou colonized the postglacial tundra of southern 

New York between 17,970 and 16,450 Cal BP, while American mastodon likely entered 

the region between 14,540 and 14,090 Cal BP (when spruce parklands and forests were 

common). Although caribou survived locally in New York until the 19th century, this 

analysis suggests that mastodon were likely extirpated from the region during the YD, 

circa 12,460 to 11,930 Cal BP, while optimal spruce habitats for this species are proposed 

to have still prevailed. Because of the chronological overlap of several centuries for 

mastodon and early Native American populations, this study implicates humans and not 

habitat change in the extirpation of mastodon from New York – a working hypothesis for 

which we as yet have no clear archaeological evidence. 

Devonian cherts were perhaps the dominant regional toolstone source for Paleoindian 

populations in Central New York during the late Pleistocene and early Holocene. Chert-

bearing limestones are present along the north-facing Onondaga escarpment, locally 15 to 

20 km south of Oneida Lake (Lothrop 1989) (see Figure 1). Best known are the cherts of 

the middle Devonian Onondaga formation members, outcropping along the Onondaga 

escarpment across New York (Fisher et al. 1970) (see Figure 1). To the southeast, 

outcrops of the Esopus Shale formation (Lower Devonian) contain chert beds, beginning 

in the town of Richfield Springs (Otsego County) and extending east along the south side 

of the Mohawk Valley and south along west side of the Hudson Valley (Fisher 1980; Ver 

Straeten and Bell 2006; Ver Straeten, personal communication, 2014).  

In the mid-Hudson Valley of eastern New York, Paleoindian groups exploited chert-

bearing shales of the Ordovician Normanskill group (Funk 2004). Outside of New York, 

Native American populations also mined Cambro-Ordovician jasper from the Hardyston 

formation in the Reading Prong district of the middle Delaware Valley and extracted 

cherts from the upper Mercer and Vanport limestones in east-central Ohio (Lothrop and 

Bradley 2012: 14-15). 
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Previous Paleoindian Research in Central New York 

Lothrop et al. (2014) summarize previous archaeological research on Paleoindian 

occupations in the New York region, and review current models of Paleoindian lifeways 

in New York and the broader Northeast (Ellis 2008, 2011; Ellis et al. 2011; Lothrop et al. 

2011). With respect to Central New York, this overview also makes clear that our current 

interpretations of Paleoindian occupations south of Lake Ontario are influenced by and 

dependent on the far more advanced archaeological research conducted by our Canadian 

colleagues over the last four decades (e.g., Ellis and Deller 1990, 1997; Ellis et al. 2011; 

Jackson and Hinshelwood 2004). Ontario researchers have played pivotal roles in 

defining (1) the relative chronology of diagnostic bifaces for the eastern Great Lakes 

(Deller and Ellis 1992, 2011; Ellis 2004; Jackson 2004), (2) changes in flaked stone tool 

technologies over time (Ellis and Deller 1988; Jackson 1998), and (3) temporal variation 

in Paleoindian mobility and land-use (Ellis 2011; Ellis and Deller 1990; Jackson and 

Hinshelwood 2004). These models offer context for approaching the archaeology of 

contemporaneous Paleoindian populations "south of the border," but also raise 

fundamental questions as to how closely the evidence for Paleoindian lifeways and 

material culture in Central New York hews to models developed for southern Ontario. 

Table 1 compares the Paleoindian chronology and diagnostic point forms for the eastern 

Great Lakes, with contemporaneous climates, environments and lake levels for Central 

New York. Figure 4 illustrates diagnostic Paleoindian biface types. 

 

Figure 4. 

Paleoindian biface 

sequence for 

eastern Great Lakes 

region, estimated at 

circa 13,000-10,800 

Cal BP (after Ellis 

and Deller 1990, 

Fig. 3.1). 
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Although several Paleoindian sites have been investigated in western New York (Gramly 

1988, 1999; Laub and Spiess 2003), and eastern New York (e.g., Funk 2004; Funk and 

Steadman 1998; Lothrop and Bradley 2012; Lothrop et al., in press), archaeological 

research on Paleoindian occupations in Central New York has been limited (Table 2). In 

the 1930s, William A. Ritchie’s excavations at the Oberlander #1 site, situated on the 

north shore of the Oneida Lake outlet (Ritchie 1940), documented Archaic Brewerton 

point components dating to circa 5000 Cal BP, but also recovered unfluted Late 

Paleoindian points, including parallel-flaked "Plano" Agate Basin-like and Eden-like 

forms. In 1963, Ritchie tested the Early Paleoindian Potts site, located west-northwest of 

Oneida Lake (Ritchie 1969). In 1982 and 1983, archaeologists from the Buffalo Museum 

of Science revisited the Potts site, excavating three Paleoindian occupation areas on the 

northern nose of the drumlin host landform. This fieldwork documented a predominantly 

Early Paleoindian Gainey phase occupation (Gramly and Lothrop 1984; Lothrop 1989), 

represented by a stone tool assemblage likely made on Esopus shale chert (with closest 

outcrops in the mid-Mohawk Valley) (Ver Straeten, personal communication, 2014). 

Several researchers have reported distributional data on Paleoindian bifaces for New 

York, beginning with Ritchie (1957, 1965), who noted a major concentration of points in 

the central part of the state. In 2002, Bradley and Funk (n.d.) assembled additional data 

on Paleoindian bifaces for Central New York. Lothrop et al. (2014) combined these 

unpublished data with more Paleoindian bifaces recorded for a seven-county study area 

(see Figure 2), generating an updated chronological and geographic overview of 

Paleoindian occupations in Central New York.  

Chronologically, Paleoindian bifaces recorded for Central New York include early 

(Gainey), middle (Barnes, Crowfield), and late (Agate Basin-like, Eden-like) Paleoindian 

point forms (Table 1), documenting occupations during both the late Pleistocene YD and 

early Holocene. GIS mapping by township of Paleoindian point densities per 100 km², 

revealed that Paleoindian bifaces were far more common within the footprint of former 

proglacial Lake Iroquois, as compared to higher elevation terrain on the Appalachian 

plateau, south of the Onondaga escarpment (Figure 5). Within the Ontario Lowland, 

Paleoindian biface density is highest in townships that front southern and western shores 
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of Oneida Lake and the east-west traces of the Oneida and Seneca rivers. Likewise, all 

but one of the Paleoindian sites documented in the Central New York study area lie 

within the former footprint of proglacial Lake Iroquois on the Ontario Lowlands (see 

Figure 5, Table 2). 

Undeniable biases exist in these distributional data, including (1) collector bias (e.g., 

fortuitous discoveries of Paleoindian points during surface survey of known late 

prehistoric sites along the Seneca and Oneida drainages), and (2) absence of data for 

now-inundated shorelines of Early Lake Ontario and Oneida Lake that were exposed by 

lake low-stands during the YD and early Holocene (see Figure 5). Recognizing these 

biases, the present data set nevertheless documents seasonal Paleoindian use of the 

Iroquois bottomlands that included a focus on localities proximal to the Seneca and 

Oneida drainages. 

 

Figure 5. Density per 100 km² of Paleoindian points by township in NYPID CNY study area 

and locations of recorded Paleoindian sites. 
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Site County Drainage Investigation Component/ 

Point form 

Toolstone  Assemblage References 

Canoga Seneca Seneca Surface 

collection 

MP/Barnes PA Jasper; 

Normanskill; Vanport? 

Points 

Endscrapers 

Lothrop et al. 

2014 

 

Salt Creek 

 

Cayuga 

 

Seneca 

 

Surface 

collection 

EP or MP  

 

Jasper; 

Silicified sandstone 

Points  

Lothrop et al. 

2014 LP/Eden-like? Chert (Devonian?) Point 

 

Potts 

 

Oswego 

 

Oneida 

 

Excavation 

EP/ Gainey 

 

Esopus; 

Normanskill 

Points 

Bifaces 

Unifaces 

Gramly and 

Lothrop 1984; 

Lothrop 1988, 

1989 MP/Barnes W. Onondaga Point 

 

 

Oberlander 

#1 

 

 

Oswego 

 

 

Oneida 

 

 

Excavation 

LP/Agate Basin-

like 

Gray chert (Devonian?) Point  

 

Ritchie 1940 LP/Eden-like W. Onondaga; 

Gray chert (Devonian?) 

Points 

Knife 

Toad 

Harbor 

Oswego Oneida Surface 

collection 

EP/Gainey Jasper; 

Normanskill; 

Red chert or jasper 

Points 

Unifaces 

Pieces Esquillees 

Bradley and 

Funk n.d. 

Owlville Site Cluster 

Glass 

Factory 

Madison Oneida Surface 

collection & 

STPs 

MP/Crowfield Esopus; 

Brown chert 

(Devonian?) 

Points 

Bifaces 

Unifaces 

Lothrop et al. 

2014 

Owlville 

South 

Madison Oneida Surface 

collection & 

STPs 

MP/Crowfield ? Esopus Point 

Unifaces 

This Paper 

Owlville 

Pine South 

Madison Oneida Surface 

collection & 

STPs 

MP/Crowfield Esopus; 

Brown chert – 

Devonian? 

Point 

Unifaces 

This Paper 

 

Table 2.  Settlement characteristics of Paleoindian sites in central New York. 

Component Key:  EP = Early Paleoindian;   MP = Middle Paleoindian;   LP = Late Paleoindian 
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Preliminary Archaeological Investigations of the Owlville Site Cluster 

Here we summarize ongoing investigations at three fluted point Paleoindian sites – Glass 

Factory, Owlville South, and Owlville Pine South – that together make up the Owlville 

Paleoindian site cluster. These sites are situated on the Ontario Lowland between Oneida 

Lake and the Onondaga escarpment. Between 2007 and 2015, co-authors Beardsley and 

Clymer identified and systematically surface collected these three Paleoindian sites, 

along with eight other undated, or later Holocene-age lithic scatter sites within a 35-acre 

study area on private property. In 2014 and 2015, New York State Museum 

archaeologists began collaborating with Beardsley and Clymer on field investigations, 

beginning with GPS recording of surface collected artifacts to provide high resolution 

provenience mapping. Subsequent test excavations were carried out to gauge the 

stratigraphic context of these sites, and to collect systematic excavated samples. As of 

June, 2016, we have conducted minimal shovel testing at Glass Factory and Owlville 

South, and more extensive testing at Owlville Pine South. Shovel test pits (STPs) 

measured 50x50-cm, and were excavated by soil horizons, passing soils through three-

millimeter mesh for systematic artifact recovery. Although analysis of surface collected 

and excavated artifacts is ongoing, preliminary study has tentatively identified Crowfield 

type fluted bifaces at all three sites, indicating occupations likely dating to circa 12,000 

Cal BP, in the latter portion of the YD. 

Surficial mapping shows that the Owlville cluster sites are situated on lacustrine silt and 

clay of proglacial Lake Iroquois (Muller and Cadwell 1986). Extensive swamp deposits 

are mapped to the north and northwest, consisting of peat-muck and poorly drained 

organic silt and sand. Known locally as “Black Beach,” immigrant Italian-American 

farmers cleared and cultivated these Canastota mucklands, making Canastota the “Onion 

Capital of the World” for a time in the early 20
th

 century (Barbagallo 2005). More 

localized muck deposits are present in lower elevation settings around Oneida Lake, and 

recent AMS dating indicates that underlying marl deposits formed during the mid-

Holocene, followed by muck formation in the late Holocene (Domack, personal 

communication, 2016). During the YD and early Holocene (contemporaneous with the 

associated low-stand in the Oneida basin), we suspect that these low settings were 
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probably dry much or most of the year. New mapping of the maximum footprint of Lake 

Iroquois (Bird and Kozlowski 2016) shows that the Owlville cluster sites lie near and 

probably just north of the former southern shore of Lake Iroquois. Further south, Muller 

and Cadwell (1986) map the foot slopes of the Onondaga escarpment as glacial till. 

Canaseraga Creek and its tributaries (Cowaselon, Owlville and Canastota creeks) head on 

the dissected north face of the Onondaga escarpment, and drain the vicinity of the 

Owlville site cluster before flowing north to Oneida Lake at Lakeport.  

Glass Factory 

The Glass Factory site is situated on terrain that slopes gently westward and northward to 

a low-order stream. Based on GPS mapping of surface collections in 2014 and 2015, the 

overall site measures approximately 120x100 m. An erosional scarp flanks the western 

margin of the site, and may constitute a wave-cut beach scarp formed when Lake 

Iroquois was dropping to lower levels between 13,500-12,900 Cal BP (Gene Domack, 

personal communication, 2014). 

Beardsley discovered the Glass Factory site in the spring of 2007, during surface survey 

of plowed fields. The site name derives from historic glass cullet (waste) observed on the 

surface, along with prehistoric Native American stone tools and flaking debris. This glass 

waste likely represents discard from the 18th-century Peterboro Glass Factory.  

Early on, surface-collected stone artifacts indicated that Glass Factory contained several 

Native American archaeological components. The western portion of the site is 

dominated by Holocene-era projectile points and other bifaces, including stemmed 

Neville, Lamoka and Susquehanna broad points, and most commonly, broad blade, 

stemmed Snook Kill bifaces. These diagnostic bifaces document periodic reoccupation of 

this western sector of Glass Factory between circa 8500 and 3000 Cal BP. Other artifacts 

found in this portion of the site and not associated with the site’s Paleoindian component 

include two endscrapers manufactured on projectile point segments, a quartzite flaked 

adz bit, and waste flakes from biface reduction. Excluding the adz, toolstones for these 

Holocene-age artifacts consist of a wide variety of cherts, at least some of which likely 

derive from outcrops at the nearby Onondaga escarpment to the south. 
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Surface collection at Glass Factory also produced artifacts reflecting older, late 

Pleistocene occupation. In 2010, 2011 and 2012, Beardsley and Clymer recovered four 

fluted preforms that represent fluted point manufacturing failures (Figure 6), 

documenting a YD-era Paleoindian component.  

The four fluted bifaces from Glass Factory include (1) the basal fragment of a preform 

with a single flute on one face (Figure 6, A); (2) a preform base with multiple flutes on 

both faces, and lateral edges that expand markedly from the base (Face angle, a measure 

of whether biface hafting margins are parallel [= 90°], or expanding [>90°], equals 102.5° 

for this biface) (Figure 6, B); (3) a preform fluted from the tip (Figure 6, C); and (4) a 

lateral edge fragment of a fluted preform with a distinct shoulder outline on the blade 

margin adjoining the remnant flute scar (Figure 6, D).  

 

Detailed technological studies of Crowfield points found in southwestern Ontario (Deller 

and Ellis 1992: 41-51; Deller and Ellis 2011:67-68, 74) document the following 

distinguishing attributes on finished Crowfield fluted bifaces:  

 Straight hafting margins (lower lateral edges) that expand markedly from the base 

(face angle range = 100° to 111°);  

 Maximum width located at or above the midline of the point;  

 Multiple (or less commonly) single flute scars extending from the base on one or 

both faces, and occasional fluting downward from the tip;  

Figure 6. Glass Factory site, 

fluted bifaces. A: Preform 

base, single flute;  B: 

Preform base, three flutes;  

C: Preform, tip flute;  D: 

Preform, right 

lateral/proximal fragment, 

showing partial channel scar 

and “shoulder” on adjoining 

blade edge. 
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 Biconvex cross-sections averaging less than 5 mm thick, with high width-to-

thickness ratios averaging 6:1;  

 Bases measuring between 13.1 and 22.8 mm wide, with shallowly concave to flat 

basal margins; 

 

Additionally, Deller and Ellis (2011: 73-75) also note that a distinct, pointed shoulder is 

often present on Crowfield points whose blade edges have not been resharpened (as 

would be the case for very late-stage manufacturing failures).  

Based on these attributes, the three fluted preforms illustrated in Figure 6, B, C, and D, 

likely represent unfinished Crowfield points. As a type, Crowfield bifaces constitute the 

last of the long-fluted point forms in the biface sequence for the eastern Great Lakes (see 

Table 2, Figure 4), and date to the latter portion of the YD, likely after circa 12,000 Cal 

BP (Bradley et al. 2008; Deller and Ellis 1992; Lothrop et al., 2016). 

Lithic types for Paleoindian artifacts at Glass Factory appear to consist of two types. The 

first toolstone is tentatively identified as lower Devonian, Esopus Shale formation chert 

(Fisher 1980; Ver Straeten and Bell 2006). Fisher (1980) describes this formation as 

consisting of 10- to 25-cm-thick beds composed of naturally fractured blocks of silicified 

argillite, with dark gray shale inter-beds. Vertical variation in silica content, visible in 

individual blocks, results in irregular banding that parallels individual beds. From the top 

down, these individual blocks are square, rectangular, or triangular in shape, and 

rectangular to square in side view. Lithic replication experiments show that the geometry 

of individual blocks in the silicified argillite beds would have facilitated standardized 

blank production (Lothrop 1988, Appendix C). As noted, the Potts site in Oswego County 

documents Early Paleoindian use of this toolstone, comprising well over 95% of the lithic 

assemblage at that early Paleoindian site (Lothrop 1989). The second toolstone in the 

Paleoindian component at Glass Factory consists of a brown limestone chert. Artifacts of 

this material sometimes display joint faces, suggesting it also derives from a bedded 

outcrop source, perhaps from Devonian formations in the nearby Onondaga escarpment.  

Other Paleoindian artifacts in the Glass Factory assemblage are dominated by unifacial 

tools (that is, manufactured by percussion or pressure flaking on only one face of a tool 
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blank). Most common are endscrapers, a frequent tool form on most Paleoindian fluted 

point sites. In plan view, these tools are triangular in form, having been shaped by 

unifacial flaking of the lateral and distal edges of the original tool blank (Figure 7, A-F). 

All examples display convex distal bits or working edges. Lateral margins taper to the 

proximal end, indicating these tools were hafted in a socketed handle to increase leverage 

during use. Microscopic use-wear analysis of endscrapers from Paleoindian sites 

indicates that they were most commonly used to process hides for skin clothing 

manufacture (Loebel 2013). 

Other flake tools in the Glass Factory assemblage do not show hafting modifications, and 

were probably hand-held during use. The largest of these is a palm-sized backed uniface, 

refitted from two fragments (Figure 7, J). Manufactured from a blank driven off the side 

face of a quarry block, the irregular, unifacially flaked left margin is denticulated 

(toothed). The flat, unworked surface on the right edge, oriented perpendicular to the 

plane of the tool, may constitute backing to facilitate prehension during use of this heavy-

duty cutting or scraping tool. The collection also includes a second possible backed tool 

(Figure 7, I): steep unifacial retouch on the left margin, and flat block cortex on the right 

side, suggest a hand-held, cutting or scraping function for this tool. A third uniface with a 

concave working edge may have been used for working shafts of wood or bone (Figure 7, 

H). Finally, a flake tool with a refined bifacial edge on the right margin was likely used 

for cutting (Figure 7, G). 

Flaking debris surface collected at Glass Factory, of Esopus and brown chert, is limited to 

small, late-stage biface reduction flakes, as well as indeterminate flake types. The 

absence of cores and early-to-middle-stage flaking debris is expected, because 

archaeological evidence for the glaciated northeast shows that fluted point groups 

routinely reduced toolstone at or near source outcrops, producing a transported tool kit of 

blanks and finished implements. This segmenting of the reduction sequence served to 

reduce weight of a transported tool kit that included finished implements and tool blanks. 

Transport of both blanks and finished tools permitted the flexibility to produce tools of 

different forms and functions at use locations, on an as-needed basis (Ellis 2008; Lothrop 

and Bradley 2012). 
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Owlville South 

Situated several hundred meters southwest of Glass Factory, Owlville South is located on 

an interfluve dissected by two low-order streams. Beardsley discovered Owlville South in 

2014; subsequent limited shovel testing and ongoing surface collection indicate this site 

consists of a very low density near-surface lithic scatter measuring about 60x40 meters. 

As with Glass Factory, two pre-contact Native American components are present at 

Owlville South. The first is represented by a basal fragment of an Archaic stemmed 

Lamoka point, and the tip section of a probable second stemmed biface. These points 

were fashioned from a brown chert that is indistinguishable from artifacts of brown chert 

in the Paleoindian component at the Glass Factory site. A tested cobble core of the same 

Figure 7. Glass Factory site, flake tools. A through F: Endscrapers, with unifacial retouch on 

dorsal surfaces (proximal ends of B and F broken off);  G: Flake tool with refined bifacial 

flaking on right lateral edge;  H: Uniface with distal, concave bit;  I: “Backed” uniface, with 

steep scraper retouch on left edge and flat block cortex backing on right margin;  J: Large 

“backed” uniface, with denticulated scraper retouch on left margin and unretouched flat surface 

on right margin (refitted from two fragments). 
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material is likely also associated with this Late Archaic occupation, dating to circa 4500 

Cal BP. 

Paleoindian stone tools at Owlville South were manufactured from Esopus chert (Figure 

8). The fluted point from this location consists of a small, thin basal fragment whose 

lateral edges expand markedly from the base (face angle = 100°). A single channel scar is 

present on the obverse face. Lateral margins display light edge grinding. Based on these 

attributes, we tentatively identify this fluted biface as a Crowfield point (Figure 8, A). 

Other Paleoindian tools recovered at Owlville South include two endscrapers, one 

complete (Figure 8, B) and a distal bit fragment (Figure 8, C). In addition, Figure 8, D, 

illustrates a narrow-bitted unifacial tool. Due to steep unifacial flaking on the lateral 

edges of the dorsal face and invasive flaking on the ventral surface, the lower two-thirds 

of this tool tapers toward the base in plan and profile. These features, coupled with edge 

grinding applied to the lateral edges after flaking, indicate that the proximal end of this 

tool was likely mounted in a socket or binding haft. On the distal end, steep unifacial 

retouch defines a thick unifacial point or beak that could have been used for heavy-duty 

grooving or slotting of wood or bone. Some features of this tool resemble the hafted 

perforator tool type described by Ellis and Deller (1988:136), but it differs in its straight, 

tapering (rather than convex) lateral margins. 

 

Figure 8. Owlville South 

site, artifacts. A: Probable 

small Crowfield point base 

(single flute on obverse 

face);  B: Endscraper;  C: 

Endscraper bit fragment 

(thermal fracture);  D: 

Hafted perforator or beak. 
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Debitage of Esopus chert at Owlville South includes small numbers of biface reduction 

flakes and two uniface retouch flakes. Of note, the debitage sample includes a single 

biface thinning flake of probable Pennsylvania jasper, whose likely source would be in 

the Hardyston formation in the Delaware Valley of eastern Pennsylvania. 

Owlville Pine South 

The Owlville Pine South (OPS) site is situated on featureless terrain, between Owlville 

South and Glass Factory. In April 2015, while returning from surface survey of another 

site, Beardsley walked through the OPS locality and discovered a convergent scraper of 

Esopus chert (Figure 9, E). Subsequent surface finds by Beardsley and Clymer in 2015 

included a Crowfield point and other Paleoindian tools (Figure 9). During shovel testing 

the fall of 2015, we recovered artifacts in 21 of 24 STPs, at counts of one to three 

specimens per STP. This fieldwork confirmed that OPS consists of a near-surface lithic 

scatter with low artifact densities, measuring perhaps 70x30 meters. 

 

  

Esopus chert makes up 98% of the artifact sample at OPS, providing further evidence of a 

Paleoindian preference for this toolstone at sites in the Oneida basin. In 2016, Beardsley 

and Clymer surface collected two flakes of a brown chert, indicating that this toolstone 

Figure 9. Owlville Pine South site, artifacts. A: Crowfield point with distal impact fracture 

(left lateral edge reworked/truncated by scraper retouch onto reverse face);  B: Endscraper 

(cavity on right lateral margin due to plow nick);  C: Hafted perforator;  D: Graver (distal 

point defined by unifacial retouch);  E: Convergent scraper with unifacial retouch on distal 

and right lateral margins. 
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(macroscopically similar to artifacts of brown chert in the Glass Factory Paleoindian 

assemblage) was also used at OPS. 

Artifact recoveries to date at OPS indicate the site consists exclusively of a Paleoindian 

component cultural component. Across the glacial Northeast, single-component 

Paleoindian sites are uncommon because later pre-contact Native American groups often 

occupied the same locality (as at Glass Factory and Owlville South). Where this occurs, 

these later cultural lithics can introduce "background noise" into a palimpsest 

multicomponent archaeological assemblage. In such cases, while it is often possible to 

segregate artifacts of Paleoindian and later components based on raw material type, 

lingering uncertainty as to the cultural affiliation of some artifacts can make behavioral 

interpretations more difficult. This does not appear to be the case at OPS, highlighting the 

interpretive potential of this site. 

Features of the fluted point found at OPS reveal a complex use history. Two flutes are 

present on each face (see Figure 9, A), and light edge grinding on the lower right edge 

indicates this point was finished and ready for hafting. A spinoff- type, distal impact 

fracture (Clarkson 2016; Iovita et al. 2014), consisting of a concave, transverse break and 

associated deep ripple scar, documents damage during use as a projectile. Unifacial 

retouch on the left blade margin (scars extending onto the reverse face), suggests that 

after the impact fracture and removal from the foreshaft mount, this point was apparently 

recycled as a hand-held tool for cutting or scraping. Despite breakage and reworking, this 

point’s surviving attributes of (1) multiple fluting on each face, (2) a straight hafting 

margin (right side) that expands markedly from the base (right edge face angle = 109°), 

and (3) shallow basal concavity and maximum width above the midpoint, clearly qualify 

this point as a Middle Paleoindian Crowfield form (Deller and Ellis 2011:67-68). 

Other formal Paleoindian artifacts recovered to date at OPS consist of unifacial tools, all 

of Esopus chert. The first surface find – the convergent sidescraper (Figure 9, E) – 

displays unifacial retouch on the dorsal face (distal and right lateral margins), and would 

have been used as a hand-held, cutting or scraping tool. The lone endscraper displays the 

thick, triangular cross-section of the parent tool blank (Figure 9, B), likely intended to 
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minimize transverse breakage from downward force transmitted through the endscraper's 

socket haft during scraping use (Iceland 2013; Lothrop 1989).  

The tool illustrated as Figure 9, C, displays unifacial retouch that defines wider convex 

margins on the proximal end, and a narrow distal segment that tapers to an acute point. 

The proximal end of this tool was almost certainly hafted to allow increased load 

application on the pointed tip, perhaps during slotting of wood or bone. This artifact 

resembles the hafted perforator tool type described by Ellis and Deller (1988:136) for 

Middle Paleoindian sites in southern Ontario. 

Surface collection at OPS also produced two flake gravers. These artifacts display small 

unifacial spurs created by delicate pressure retouch, made on thin flake blanks from 

biface reduction. The first example displays two spurs, both broken during use, while the 

second graver (Figure 9, D) exhibits a single complete spur. Researchers have debated 

the functions of these delicate graver tools at Paleoindian sites. Tomenchuk and Storck 

(1997) propose that coronet gravers were used in a rotary fashion for boring or cutting 

thin discs of bone or wood. More recently, Osborne (2014) argues that, based on their co-

occurrence with preserved bone needles at Paleoindian sites in western North America, 

stone gravers may have been used to produce eyes on bone needles – a critical tool for 

hide clothing manufacture to reduce YD-era cold stress. 

Preliminary analysis of flaking debris recovered during surface collection and shovel 

testing at OPS reveals late-stage debitage types expected at a Paleoindian residential 

camp not associated with a lithic source. Biface reduction debris includes larger thinning 

flakes produced by direct percussion, small pressure flakes, and three channel flake 

fragments – all products of late-stage fluted point manufacture. Other flake types include 

small uniface retouch flakes, generated during manufacture or resharpening of scraper bit 

edges. Taken together, these flake types document stone tool manufacture and 

maintenance during a Paleoindian encampment. 

Discussion and Preliminary Conclusions  

Recording and GIS mapping of Paleoindian points across the Central New York study 

area informs us on some cumulative patterns of human land-use during the late 
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Pleistocene and early Holocene. Documentation and investigation of individual 

archaeological sites and artifact assemblages provides complementary insights on early 

Native American occupations of specific landforms, site activities, mobility and 

technology. Below, we summarize preliminary insights gained from the ongoing 

investigation of the recently recorded Owlville cluster sites.  

Land-Use and Settlement 

As shown in Figure 5, GIS density mapping of Paleoindian points across our Central 

New York study area serves to reveal some aspects of repetitive land-use. Despite 

significant sources of bias, these data do suggest seasonal use of former Iroquois Lake 

bottom lands as one aspect of Native American settlement from the late Pleistocene into 

the early Holocene (Lothrop et al. 2014). 

Locations of individual Paleoindian sites in this Central New York study area generally 

mirror the overall trends from density mapping (see Figure 5). Sites are found on terraces 

along the Seneca and Oneida rivers (Salt Creek, Oberlander #1), and on shoreline settings 

of Cayuga Lake (Canoga) and Oneida Lake (Toad Harbor). Importantly, we also have 

site locations in interior settings removed from these main drainages, including the Potts 

and Owlville cluster sites. Situated on a drumlin, the Potts site may represent a strategic 

game overlook for early Paleoindians. By contrast, the Middle Paleoindian Owlville 

cluster sites lie on bottomland proximal to low-order tributaries of Canaseraga Creek. 

These contrasting settings may be telling us that earliest Native American settlement in 

Central New York was perhaps more nuanced and complex, in ways that we do not fully 

understand. 

Artifacts of Esopus chert and other likely Devonian cherts (the former found at all three 

Owlville cluster sites), point to yet-to-be-discovered contemporaneous Paleoindian 

quarry sites at outcrops for these toolstones. For Esopus chert, quarry locations are most 

likely present to the southeast in the mid-lower Mohawk Valley, while one or more 

quarry locations for the brown chert found at Glass Factory and OPS could lie along the 

Onondaga escarpment to the south. Judging from Funk's evidence for Paleoindian 

residential occupations at the West Athens Hill quarry site (2004), we might expect that 
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sites projected for these Devonian source outcrops would reflect not just toolstone 

extraction, but actual encampments of Paleoindian bands (Lothrop and Bradley 2012). 

Looking north to southern Ontario, researchers there have noted the frequent (but not 

exclusive) association of fluted point sites in the Huron basin with southern strandlines of 

proglacial Lake Algonquin, and the inference that this may reflect site encampments 

strategically located to facilitate intercept hunting of migrating caribou herds (Ellis and 

Deller 1990, 1997; Ellis et al. 2011; Storck 1984). Underwater archaeological 

investigations of the now-submerged Alpena-Amberley Ridge (exposed during the Lake 

Stanley low-stand in the Huron basin), have revealed abundant evidence of probable 

stone hunting blinds, located to intercept seasonal caribou herd migrations along this 

landform (Sonnenburg et al. 2015). By extension, we can project the possible former 

presence of seasonal fluted point encampments, perhaps located for similar reasons along 

or near the now-submerged shorelines of Early Lake Ontario and the contemporaneous 

Oneida basin lake (see Figure 5). 

Perhaps most striking about the discovery of the Owlville site cluster is the finding of 

three Middle Paleoindian sites (represented by Crowfield bifaces), situated on different 

landforms in an area measuring less than 500 linear meters across. Elsewhere, 

archaeologists have documented geographic clusters of Paleoindian sites in the New 

England-Maritimes (e.g., Boisvert 2012; Lothrop et al. 2011; Spiess et al. 2012), and in 

the Huron basin of southern Ontario (Ellis and Deller 1990, 1997). Where found, these 

site clusters represent repeated visits to distinct geomorphic landscapes, likely related in 

part to the presence of fixed resources like toolstone outcrops and/or the seasonal 

occurrences of prey species or other resources. For both the eastern Great Lakes and New 

England-Maritimes, site clusters are most common for Middle Paleoindian 

Barnes/Michaud-Neponset point sites, thus predating the Owlville site cluster.  

For Crowfield point sites, there are no documented clusters of sites on record for the 

Northeast, and the low archaeological visibility and small size of the few excavated 

single component residential sites (Deller and Ellis 1996; Ellis et al. 1991; Timmins 

1994) may indicate atomized Paleoindian settlement patterns during the late YD. If our 
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typological assessments of recovered bifaces are correct, then Glass Factory, Owlville 

South, and OPS may represent the first case of multiple Crowfield point sites found in 

close proximity. Indeed, our recording to date of only two other Crowfield points in 

Central New York (isolated finds, Wayne and Onondaga counties), makes the discovery 

of this Crowfield component site cluster all the more remarkable. Going forward, this 

raises the question as to whether the Owlville site cluster is unique in Central New York, 

or reflects discovery bias due to low archaeological visibility of these late fluted point 

sites. 

Toolstone and Mobility 

Northeastern archaeologists have had a long-standing interest in geologic sourcing of 

stone tools found on Paleoindian sites because of attendant implications for these 

peoples’ seasonal movements and land-use. Current evidence indicates Paleoindian 

populations in the glaciated Northeast routinely mined toolstone at primary (bedrock) 

outcrop lithic sources during seasonal movements in the late Pleistocene and early 

Holocene, and rarely exploited secondary sources of cobble toolstone, found as lag 

deposits in stream gravels. Consequently, geologic source attribution of stone tools found 

at Paleoindian sites can provide measures of range mobility practiced by these peoples 

(Burke 2006; Lothrop and Bradley 2012). Synthesizing such data, Ellis (2011) documents 

evidence for seasonal movements by YD-era Paleoindian groups in the Northeast that 

routinely covered several hundred kilometers in straight-line distances between sites and 

lithic sources – exceptionally high levels of mobility that were not matched by Native 

American groups in later prehistory. The reasons for this high mobility are not fully 

understood, but likely reflect (1) a highly seasonal, subarctic resource base that included 

migratory prey species, as well as (2) low human population densities during the late 

Pleistocene that fostered periodic interaction between bands in different sub-regions for 

information and mate exchange (Ellis 2008). 

The presence of Esopus chert as a dominant toolstone in the Potts and Owlville cluster 

site assemblages can inform us on seasonal range movements across Central New York 

by early and middle Paleoindian groups (see Table 2). The closest outcrops of this 

toolstone are found in the middle Mohawk Valley, circa 65 km to the east-southeast, 
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suggesting seasonal movements from this source area, up the Mohawk Valley, to 

encampments in the Oneida basin. Notably, artifacts of Ordovician Normanskill chert as 

a less common raw material at the Early Paleoindian Potts and Middle Paleoindian 

Canoga sites could reflect seasonal travel down the Mohawk to Hudson Valley outcrops 

such as West Athens Hill. Finally, the presence of probable Pennsylvania jasper in the 

Middle Paleoindian Canoga and Early Paleoindian Toad Harbor collections suggests 

seasonal movements to (or connections with resident Paleoindian groups in) Hardyston 

source areas in the middle Delaware Valley to the south. These preliminary data on 

toolstone at Paleoindian sites in Central New York hint at temporal variation in both 

source use and implied directions and distances of seasonal travel. 

Stone Technology 

Organizational studies of early and middle Paleoindian technology for the glaciated 

Northeast use assemblages of discarded tools and flaking debris found at sites to 

reconstruct the acquisition and reduction of raw toolstone, and the design and 

manufacture of transported stone toolkit. These analyses document a rigidly segmented 

reduction sequence, and the manufacture of standardized tools and tool blanks. Ellis 

(2008) argues that the high seasonal range mobility of these peoples may have 

necessitated time budgeting, that in turn governed the structure of the transported tool kit. 

In particular, the routine transport of tool blanks as well as finished tools allowed 

Paleoindian flintknappers to manufacture tools of specific form and function on an as-

needed basis during seasonal travels. 

In this view, the use of Esopus chert as a primary toolstone at the Early Paleoindian Potts 

and Middle Paleoindian sites of Glass Factory, Owlville South, and OPS, makes sense. 

Unlike cherts in several members of the Onondaga limestone formation, Esopus chert 

occurs in beds that yield blocks of consistent thickness and predictable geometries. 

Experimental reduction of Esopus chert shows that corners on blocks of this raw material 

provide ready-made core striking platforms to produce tool blanks of standardized size 

and shape using direct percussion flaking (Lothrop 1988, Appendix C). In short, the 

consistent package size and form of Esopus chert made it easy to produce standardized 
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blanks of sufficient size for tool manufacture, making this toolstone attractive to 

Paleoindian flintknappers. 

Deller and Ellis (1988, 1996, 2011) offer provisional definitions of stone technology 

associated with Crowfield sites in southern Ontario. These are seminal contributions to 

understanding late YD-era Paleoindian technology, largely based on three single-

component artifact collections from the Crowfield type site (a ritual feature, Deller and 

Ellis 2011), and two residential sites – Bolton (Deller and Ellis 1996) and Alder Creek 

(Timmins 1994). For Central New York, the absence of prior investigations of Crowfield 

point sites means that we know far less about the stone technology of these peoples, and 

the degrees of similarity between this region and southern Ontario. Preliminary analysis 

of artifacts from the Owlville cluster sites – the first Crowfield point sites investigated in 

New York state – suggest some broadly comparable tool forms such as hafted perforators 

and backed bifaces. With continued investigation, artifact samples from these sites will 

facilitate additional cross-regional comparisons. 
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The Younger Dryas to Early Holocene tree-ring radiocarbon, paleoecological 
and paleohydrological record for the Bell Creek Site, Lake Ontario Lowlands, 
New York State, USA 

Carol Griggs, Cornell University, Ithaca, NY, cbg4@cornell.edu 

Todd Grote, thecelticfs88@gmail.com 

Overview  
Over 100 mature spruce and tamarack logs found in sediments of the Bell Creek floodplain in the 

Lake Ontario lowlands, upstate New York, USA (Figure 1; 43°16.8′N, 76°21.0′W, 116 m asl), 

date from the mid-Younger Dryas (YD) into the Early Holocene (EH) ~12.6 to 11.1 ka cal BP 

(Figure 2).  This was a period of extreme climatic change and transition from the cold Younger 

Dryas conditions into the warming temperate climate of the Early Holocene.  Rarely has such a 

quantity of well-preserved 

mature logs from this period 

been discovered anywhere in the 

world, and never before in North 

America.  

 

Figure 1. Topography of the Bell 
Creek valley, Pennellville 
Quadrangle (USGS O-43076-C3), 
in central New York State, south of 
Lake Ontario (see inset).  The red 
square outlines the site.  Note the 
wider flood plain to the south 
(Beaver Meadow) and the 
restriction to the north.  The creek 
flows SSE today, into the Oneida 
River that drains into the Oswego 
River.  The (modified) creeks to the 
west of Ingalls Crossing and Bell 
Creek drain west directly into the 
Oswego River.  (N.B. “Swamp 
Road” is now Maple Avenue.) 

mailto:cbg4@cornell.edu
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Figure 2. The 14C dates (y-axis) of the Bell Creek samples (listed in Table 1) fitted on the IntCal13 
calibration curve (Reimer et al. 2013b) for calibration into absolute years (x-axis).  The different raw 
calibration data sets are the tree-ring 14C data from central Europe that are used in constructing the 
calibration curve (Kaiser et al 2012).   The purple circles and connecting lines and dashes are from the 
211-year YD/EH chronology with a possible extension as shown in Figure 8.  Each circle represents 
the 14C date of one segment of rings in a log; the horizontal lines are the lengths of the sample or 
combined samples which include the 14C-dated segment.   Yellow dots are single 14C dates.   

Tree rings provide valuable and unique paleoclimate, radiocarbon, and environmental data 

because: 1) they record climatic variations on annual to multi-decadal time scales (Fritts 1976), 

2) they provide an annual record of atmospheric radiocarbon content (Stuiver 1982; Kaiser et al. 

2012; Reimer et al. 2013a/b), and 3) their growth characteristics and represented species reflect 

local and regional environmental and hydrological conditions (e.g. Toney et al 2003, Menking et 

al 2012, Miller and Griggs 2012).   With these attributes, tree rings are the key to reconstructing 

high-resolution climatic variability, understanding its effects over time on the environment on a 

local and regional scale, and anchoring all unquestionably in time.  The Bell Creek project’s 

ultimate goal is to provide an independent atmospheric 14C data set for the Younger Dryas into 
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Early Holocene, a period for which it is currently very limited, and will produce the first ever 14C 

data set from eastern North America.  In doing so, a detailed proxy record of paleoenvironmental 

conditions for the Lake Ontario region over the same time period will also be obtained.  

Table 1.  Below are the radiocarbon dates of 25 segments from 22 samples, grouped by the 
sediments in which they were deposited (not depth), and then in the chronological order of their 
14C ages.  The calibrated dates are very approximate only (Figure 2).  The five samples between 
the dotted lines are those in the 211-year YD-EH transition chronology, and their calibrated dates 
are determined by the wiggle-matching of the 14C ages on the calibration curve (see text) The 
samples analyzed at the Heidelberg Radiocarbon Laboratory (Hd-) and the USGS lab (WW-) are 
from the exploratory collection; those analyzed at the Keck AMS Laboratory (UCIAMS-) are 
from the survey collection plus two additional exploratory samples.  
Sedi- 
ments Sample  14C Age 

14C 
Error 

Approx cal 
BP 

14C Lab and 
Analysis Number 

Sample location on 
site 

 OBF-227 9640 25 11150 UCIAMS-162636 T39 
O OBF-64, outer   9918 37 11280 Hd-28655 betw T17/35 
R OBF-66, outer 9921 37 11300 Hd-28654 near T35 
G OBF-135 9980 25 11400 UCIAMS-161894 T16 
A OBF-68 9995 30 11405 WW-8906 near T14 
N OBF-212 9995 25 11580 UCIAMS-162634 T32 
I OBF-64, inner 10011 44 11600 Hd-30270 betw T17/35 
C OBF-215 10035 25 11625* UCIAMS-162635 T35 
S OBF-65, outer 10046 33 11649* Hd-30268 betw T17/35 
& OBF-69  10125 38 11635* Hd-28656 near T14 
 OBF-79 10112 40 11730* Hd-30278 near T14 

M OBF-65, inner   10082 38 11680* Hd-28653 betw T17/35 
U OBF-66 middle 10080 25 11580 UCIAMS-163493 Near T35 
C OBF-66, inner 10204 34 11830 Hd-30271 near T35 
K OBF-48 10098 36 11710 Hd-30269 near T17 
 OBF-63 10152 34 11800 Hd-30253 betw T17/35 

Inter- OBF-120 10140 25 11785 UCIAMS-161893 T13 
face OBF-122 10185 25 12080 UCIAMS-162632 T13 

 OBF-116 10300 25 12030 UCIAMS-162631 T11 
GRAVEL OBF-67 10308 32 12050 Hd-30251 near T35 

& OBF-155 10330 20 12100 UCIAMS-163484 T23 
SAND OBF-209 10355 25 12120 UCIAMS-162633 T30 

& OBF-238 10380 25 12230 UCIAMS-162637 T45 
SILT OBF-50 10390 25 12240 UCIAMS-163492 near T24 

 OBF-150 10620 25 12610 UCIAMS-161895 T22 
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The Younger Dryas is recognized as a significant cold period on a global scale at the end of the 

late Wisconsin glacial stade and Pleistocene epoch (e.g. Alley 2007, Muscheler et al. 2008, 

Broecker et al. 2010, and many, many others).  At its onset around 12.9 ka cal BP, the Lake 

Ontario lowlands had just emerged from the lakebed of glacial Lake Iroquois and successor 

proglacial lakes, and the landscape progressively transformed from lake bed to lake shore to 

terrestrial as waterways drained the lowlands with the lowering of the water levels in the Lake 

Ontario basin to the two Early Lake Ontario (ELO) elevations (Figure 3, Anderson and Lewis 

2012).  On the lowlands, Bell Creek was within the outlet of the proglacial lakes into the 

Mohawk River Valley before the onset of the YD. As the lowlands became terrestrial, the 

drainage of the Bell Creek Valley was to the north into ELO, then reversed to its current 

streamflow direction to the south with isostatic adjustment and possibly valley fill (Figure 4).  A 

boreal forest had developed on the lowlands no later than ~12.6 ka cal BP. 

Figure 3. The elevation of the water surface of Lake Ontario (relative to present sea level) as a function in 
time.  The time period that the YD/EH logs at the Bell Creek site accumulated is within the red box, ca 
12.6-11.2 cal BP, starting when the lake was confluent with the Champlain Sea and continuing into the 
period when Early Lake Ontario was an evaporative basin.  Also shown by light lines and a grey band are 
the elevation of spill points that controlled flow into and out of the lake.  The spill points changed with 
erosion and glacial emergence. Figure from Anderson and Lewis (2012) and used with their permission. 
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Figure 4.  A model of isostatic 
adjustment at the Bell Creek site (at 0 
km on x axis) on a NNW-SSE transect 
from the Ottawa River to near the 
Delaware River (see inset).  The site 
sits on the E-W “ridge” in the 
lowlands.  Evidence of change in 
streamflow direction is found in the 
sediments at the site. Note that while 
this illustration is a good indicator of 
the change in ASL away from the “0” 
on the x axis, the center hinge of the 
adjustment likely shifted over time 
(Samuel Kachuck) 

 

Material and Methods:  

The Bell Creek site and initial, exploratory, and survey collections  

The discovery of the log-bearing YD-EH deposit was entirely due to the landowners’ 

observations and curiosity of Bell Creek and the current channel.  Changes in stream meanders 

over time had exposed and re-buried logs towards the base of the channel, especially after heavy 

precipitation and snowmelt.  A new exposure along the outer bank during a particularly dry 

spring accentuated the three major sediment layers in the creek banks (Figure 5) which initiated 

the phone call from Ralph Bowering to the Cornell Tree Ring Laboratory at Cornell University, 

Ithaca, NY.  The initial visit resulted in a collection of samples from 6 substantial logs that 

extended out from the banks along the outer meander.  14C dates of samples from the top and 

bottom logs indicated deposition from EH to Middle Holocene (9.0 – 7.5 ka cal BP), but the 

older of the two was only in the bank at water level during the visit, suggesting that much older 

logs might be present in the creek bed below.  A subsequent exploratory 2-day collection from a 

small segment of the channel (circled in Figure 6) resulted in samples from 32 logs plus 

additional samples of branches and roots from the base of the organic-muck sediments and the 

silty and sandy gravel below the muck, including those lying in the bottom of the channel. 14C 

dates of 9 samples range from ~12.1 – 10.6 ka cal BP (10.3 – 9.4 ka 14C BP; Figure 2), 

establishing the presence of a significant YD/EH deposit at Bell Creek. 
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Figure 5.  The Bell Creek current channel. Top: The two upper strata, floodplain and paleowetland 
muck, in the bank of an outer meander on the initial visit (M1 in Figure 6). Bottom: The strata 
identified farther down the channel during the exploratory collection (M3). The sand lens is the most 
distinct here; it becomes mixed in with both the muck and gravelly silt deposits in the majority of the 
trenches (see text).  In the top photo there is an example of a log lying in the creek today, probably 
similar to when at least the EH logs were deposited.  The YD logs may have been deposited in a more 
active stream.  

This collection and subsequent tree-ring analysis indicated that both spruce and tamarack were 

the dominant species during that period, species that are common in a boreal riparian 

environment and floodplain.  Their ring counts range from 26 to 140, and many of the longer 

tree-ring sequences had matching growth patterns.  In particular, seven sequences crossdated and 

produced a 183-year chronology covering the late YD and transition into EH, and many other 
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small groups of samples crossdated, producing tentative sequences from 2 to 4 samples of over 

100 years in length.   

Figure 6.  The locations of excavated trenches and meanders on the Bell Creek floodplain.  The blue 
circle surrounds the channel where the exploratory YD/EH samples were collected.  Most of the 
trenches shown here contained logs deposited in the YD-EH, with the exception of T17 and those 
farthest from the meanders.  The oldest logs were found in T22, T23, T45, T30, and T11. For scale, 
the white rectangle in upper left corner is a van, about 2 x 3m in size, which was the approximate size 
of the excavated trenches (William Hecht, photographer).   
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The number of samples collected in two days and their abundance in such a small area indicated 

that it was very likely that many more logs were present in the Bell Creek floodplain.  However, 

since the log-bearing sediments in the meanders were at the base of the ~2m-high banks and in 

the streambed, serious excavation was necessary to find and sample the number of mature logs 

needed for dendrochronological analysis, especially for constructing a tree-ring chronology that 

could cover all years of deposition.  The Committee of Research and Exploration of the National 

Geographic Society and the Eppley Foundation funded a two-week survey and subsequent 

analysis to find the extent of the YD/EH deposition on the floodplain, collect samples, and 

analyze the collection.    

 

 

 

 

 

 

 

 

 

 

In August 2015, the survey of about 2 hectares of the floodplain was undertaken.  45 trenches 

were excavated (Figure 6), one with several extensions, with average size of ~2 x 3m, and 

between 2.5 and 3.5 meters deep.  Extensive stratigraphic and sedimentologic analyses were 

conducted by Todd Grote and Brita Lorentzen, a detailed photographic record with extensive 

field notes were compiled by William Mastandrea and Cynthia Kocik, respectively, and aerial 

photos were taken with a drone camera by William Hecht.  We collected a total of over 120 

wood samples, with over 80 from mature logs and ~40 from branches and roots in the muck and 

gravel sediments (Figure 7).  We also collected samples for pollen and macrofossil analysis from 

the profiles of two trenches, and from several mats of in situ organic debris.  

Figure 7.  Left: Profiles from 2 
trenches, illustrating the different 
sediments and variations across 
the site. Top: The base of Trench 
22, ~2.5m depth, where multiple  
logs, branches, and macrofossils 
were found. 
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Samples of thirteen logs were radiocarbon-dated, placing the beginning of known log deposition 

at approximately 12.6 ka cal BP, extending the earliest date (12.1 ka) of the exploratory 

collection back by 500 years (Table 1, Figure 2).    

Laboratory Methods  

In the laboratory, the sediments surrounding the wood samples were first inspected for their 

components.  The samples were then washed and species identified and confirmed from small 

sections of their transverse, radial and tangential surfaces (Panshin and de Zeeuw 1970). The 

samples were kept moist and stored in a refrigerator.  For tree-ring measurement, several radii on 

the transverse surface(s) were prepped with razor blades.  Rings were counted, ring-widths 

measured if over 60 rings, and those of less than 60 rings measured only when context was 

particularly important.  Ring-width sequences of over 80 years were used in tree-ring analysis by 

comparing the tree-ring growth patterns between samples using standard tree ring methods 

(Cook and Kairiukstis 1990) with their on-site location, context, and the 14C dates as guides.  

Sequences of two or more samples with matching patterns, supported by both visual and 

statistical tests, were then crossdated and combined into multi-sample chronologies.   Tree-ring 

sequences less than 80 years in length were used only to confirm crossdates and add to sample 

depth in a chronology.        

As of 31 May 2016, the tree-ring and pollen analyses of the survey samples, especially the 

younger samples, are still in progress by Griggs and Dorothy Peteet, respectively. 

Results and Discussion 

The surficial geology of the study site consists of glaciolacustrine silt and clay, with occasional 

sandy facies, deposited in proglacial lakes formed during Late Wisconsin deglaciation of the 

Ontario Lobe of the Laurentide Ice Sheet (Cadwell 1991).  Rarely are the late Wisconsin 

glaciogenic deposits exposed within the study area because of the overlying veneer of Holocene 

alluvium, with weakly to moderately well-developed alluvial soils.  Hydric soils associated with 

poorly drained floodplain segments and organic wetland deposits, common on geomorphically 

young, formerly glaciated landscapes, also occur in the vicinity.  Sediment deposition across the 

site is typical of alluvial fill along a meandering stream in a wide valley.  Below the modern 

relatively flat surface of the floodplain, a very hummocky terrain is indicated by the very 
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different sedimentary units and undulating boundaries exposed in trenches and stream banks 

(Figures 5, 7).  

Overall, below ~1m of the soil horizons and alluvial overbank deposits (Middle and Late 

Holocene), the stratigraphy is 0.2 to 1+ m of organic muck and silt interspersed with mats of 

forest debris and lenses of loam and/or fine sands.  Immediately below the muck, silty and sandy 

gravel dominate the matrix with occasional organic lenses and mats (Figure 5). The YD/EH log-

bearing sediments include the gravel-sand-silts up into the base of the muck strata.  From north 

to south, and east to west, the muck generally thickens, but that again is extremely variable, 

depending on factors such as trench location relative to active meanders, location of 

paleochannel fills and direction of stream flow.  Well over half of the YD/EH samples came 

from logs at the base of the muck deposit.  

The gravel-sand-silt strata below the muck were not as easily excavated, thus fewer log samples 

were collected.  In many trenches, from 10-50cm below the muck /gravel interface, the walls 

collapsed and water seeped in depending on depth of interface and grain size of the lower strata 

sediments.  In general, logs exposed by the backhoe were quickly re-buried, and collection 

became restricted to sections of logs extracted by the backhoe.  The probability of abundance of 

logs at that level was indicated by their presence (even when not collected), the lenses of forest 

mats with high macrofossil content within that deposit, and that the trenches containing the older 

material are located across the site rather than in one restricted area (Table 1, Figure 6). Better 

methods for finding and extracting the samples from those strata are the goal of a 2016 survey, 

using GPR and perhaps a geoprobe for a more complete picture of the extent of that deposit.  

Dendrochronology 

Of the 48 tree-ring samples measured by May 2016, with 32 from the exploratory collection and 

16 from the survey, spruce and tamarack are equally represented in the collection, though not 

temporally, with lifespans ranging from 30 to 140 years (Table 2).  Twenty-one have more than 

80 rings, and the ~60 samples still-to-be measured should add between 20 and 30 more samples 

to the >80 ring group. White spruce cones are abundant, tamarack cones are present but in 

smaller numbers, and cones of black spruce, balsam fir, or pine species have yet to be found.    
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The 183-yr chronology from the exploratory collection is made up of 

seven of the 21 samples and all have more than 80 rings.  The logs 

found in the muck sediments in 2015 added 5 more samples and 28 

years to the 183-year exploratory chronology, building a 211-year tree-

ring chronology from 12 samples (Figure 8).  There is a high probability 

that one or two other measured samples will extend its length to at least 

260 years (dotted line, Figure 8), but the overlaps between the 

chronology and the individual samples are too short or too few samples 

for a valid crossdate.  The remaining samples yet-to-be analyzed may 

confirm or reject the additions but in either case will most likely extend 

the chronology farther in both older and younger directions.    

 

Figure 8. The crossdated tree-ring measurements from 12 samples (211 years) plus one other 
sample (dotted lines) that may crossdate but needs more samples with the same growth patterns to 
confirm its placement.  The top timeline shows the 14C dated segments in this chronology; see 
Figure 2 for their placement on the 14C calibration curve.   

Five segments of 5 to 22 rings from 4 samples in the chronology were radiocarbon-dated (Table 

1). The ring counts between the segments in the tree-ring sequence are used to place the dates of 

the five segments relative to each other (Figures 2, 8).  The relative placement of the 5 

radiocarbon dates places the chronology in calibrated time with much less error than the 

calibration of a single 14C date by matching the variations in their radiocarbon dates over the 

211-year period (Figure 2).  The calibrated dates indicate that the chronology covers from 

approximately 11,570 to 11,780 cal BP, which includes the transition from the Younger Dryas 

into the Early Holocene periods (Figure 2).   

Ring 
Count 

Number 
of 

samples 
>120 4 
101 to120 5 
91 to 100 7 
81 to 90 5 
61 to 80 13 
<60 14 
Totals:   
>80 21 
All 48 

Table 2. The mature 
log samples with 
indicated ring counts.  
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The success in building this chronology is the most important result of this project so far.  The 

most important aspects are the high quality of the matching tree-ring patterns between trees 

(Figure 8), its sample count, sample lengths, and most of all, its representation of the YD/EH 

period.   Due to these qualities, its constituents can be used to provide an independent 14C data 

set for at least 200 years in 40 consecutive 5-ring segments (Reimer et al. 2013a).  The 

independent data set of the 40 tree-ring 14C ages can then be “wiggle-matched” with the 

established central European record (Figure 2; Friedrich et al 2004, Kaiser et al 2012, Reimer et 

al. 2013a, b) to verify (or not) the validity of the current 14C calibration curve for the YD/EH.  

For this period, there are some differences between the current raw 14C radiocarbon data sets 

(Figure 2), but the relationship of the constituent 14C data sets in the IntCal13 calibration curve is 

considered secure (Kromer, Southon, personal communication 2014-2016).  This Bell Creek data 

will unquestionably augment the current tree-ring-based high-resolution atmospheric 14C record 

for the Younger Dryas period, and the success of the YD/EH transition chronology confirms that 

the abundance and quality of logs needed for a significant 14C data set are available from the 

trees found at the site.   The ~60 unmeasured samples will most likely add to that chronology and 

build one or more additional chronologies from the earlier periods where the 14C data is sorely 

needed (Figure 2).   

What the logs tell about growing conditions: 

 In general, the YD/EH logs were complete logs, with the outer ring (just below bark) intact 

around most of the circumference.  If not complete, the logs were found in two or three pieces, 

split vertically, and near to each other.  Ring-widths are average for the represented species, 

typical of moderate conditions with few showing the stress common to trees growing on the 

boundary of their species’ range or in an environment with significant growth-limiting 

characteristics, such as a bog.    

The oldest log was found at the base of Trench 22 in sandy silt with a large mat of forest debris, 

consisting of many cones, twigs, needles, and other organic material, implying an established 

boreal forest at that time.  The log is spruce, diameter of 22cm with 99 rings, and its outer rings 

date to ~12.6 ka cal BP (Figure 2), and only white spruce cones were present in the collected 

sediments. The two next oldest logs were tamarack, one with 112 rings and a diameter of 29cm 

(Figure 9) and the other with 91 rings and a 15cm diameter.  Their 14C ages calibrate to 
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anywhere from ~12.4 to 12.15 ka cal BP due to the plateau in the calibration curve (Figure 2).  

Neither of the logs contains any substantial amount of the reaction wood found in trees where 

downhill creep is common such as on a streambank.  Rather, their cell structure and growth 

indicate a more stable environment.  All three logs have preservation of mainly branch collars 

and short nubs of the branches, equal in length around the trunk, indicating that they were 

transported a very short distance or had lain in an active stream channel before burial.  The 

presence of the mat lenses also indicates little transport. 

The logs found just below the muck 

deposit, in the gravelly-silt 

sediments of slightly larger grain 

size and a higher percentage of 

gravel, were mainly tamarack with 

fewer ring counts and significant 

amounts of reaction wood, but the 

same nubby branches indicating 

only short transport. Tamarack is a 

pioneer species and the analysis as 

of May 2016 suggest that its 

dominance and the short life spans of the logs from that period indicate more frequent and 

intense flooding, or possibly fire, that altered the plant growth at the site, prohibiting forest 

establishment. The presence of beaver and the effect of a dammed stream on the flora cannot be 

ruled out, but no gnawed branches or any other distinctive remains were uncovered in the 

trenches, and spruce and tamarack are not preferred species for beaver 

In the muck deposit, spruce and tamarack are both present in approximately equal amounts, with 

less reaction wood than in the gravelly deposit, but more than in the lower sediments.   Most of 

the logs had longer life spans (~ 65-140 years), plus intact branches of longer and differing 

lengths than those below, in the gravel and sand deposits (Figure 10), suggesting they had not 

been transported at all, just fell into the channel and gradually buried, an environment very 

similar to the floodplain today.   

 

Figure 9.  The second oldest log, OBF-238, a tamarack 
found at the base of Trench 45, dating to ca. 12.3ka cal BP. 
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The immediate environment inferred 

from log species and characteristics, and 

the differing strata of the YD/EH 

deposition can be put in time by the 14C 

of logs in the different strata (Table 1).  

The oldest samples and strata indicate a 

relatively stable forest regime from at 

least 12.6 to around 12.2 ka cal BP 

period (10.6-10.38 ka 14C BP).  More 

turbulent conditions are suggested from 

~12.2 to ~11.9 ka cal BP from the short-

lived tamarack trees, and finally a 

quieter period from late YD into the 

Early Holocene, ~11.9 to 11.6 ka cal BP.  

This interpretation is tentative at this time (May 2016), but results of the ongoing analyses have 

not significantly altered the supporting evidence of that interpretation.   Further 14C dates of the 

tree-rings will place those periods and changes more securely in time.  

Conclusions   

The tree-rings from Bell Creek can now provide an independent high-resolution atmospheric 

radiocarbon data set for the late Younger Dryas into Early Holocene.  This data from North 

America will be a counterpart to the central European 14C series across the North Atlantic Ocean 

and perhaps resolve issues with the radiocarbon calibration of dates in the YD – EH, including 

the timing of the end of the Younger Dryas, the differences between the 14C content of the 

northern and southern hemispheres (e.g. Hogg et al 2013), between tree-ring and other lower-

precision archives used in calibration of atmospheric 14C (e.g. speleothems, sediments; Southon 

et al. 2012, Ramsey et al. 2012), and between atmospheric and oceanic 14C content over that 

period in particular (Stuiver et al 1998, Hughen et al 2000, 2006, Muscheler et al. 2008).   

Going into the future, the ultimate goal of the Bell Creek project is building a sound tree-ring 

chronology covering the 1200, maybe 1400 years (12.4 to 11.2, maybe 12.6 to 11.2 ka cal BP), 

or significant portions thereof.   Then we can obtain the high-resolution 14C record that will 

Figure 10.  Sample OBF-120 from muck - gravel 
interface with branches extending out, indicating little 
weathering or transport once fallen.  
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provide a new perspective on the variation of atmospheric 14C content over that period, which is 

still in dispute (Figure 2).  

There are several suggestions of possible environmental conditions and changes in the region 

coming out of the tree ring and pollen analysis, but at present they are only tentative except for 

one: the tamarack story.  There is no doubt that the presence of so much tamarack wood and 

cones will aid in clarifying the relationship of the abundance of tamarack trees to the limited 

preservation of tamarack pollen on a local scale.  It is well known that tamarack pollen 

underrepresents the species presence within a study region, and the abundance of tamarack logs 

and other macrofossils compared to its pollen at this site is a great opportunity to better 

understand that ratio.   

Figure 11. A possible 
scenario of the 
evolution from the 
lowering of Lake 
Iroquois and 
subsequent lakes, 
rivers, and creeks over 
the YD and into the 
Holocene. 

 

 

 

 

 

 

On the local, but possibly not-so-local, scale, the immediate geography of the Bell Creek Valley 

includes a restriction in the width of the floodplain directly north of the site (Figure 1), The 

valley was part of the drainage system of Lake Iroquois into the Mohawk River Valley, and 

probably along a shoreline for at least a short while as Lake Iroquois and successive lake levels 

lowered by the start of the YD (Figures 3 and 11; Anderson and Lewis 2012). For the Bell Creek 
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Valley, the isostatic depression, presence of the restriction, and the preservation and quantity of 

logs south of the restriction suggests that streamflow was to the north from the start of the YD 

and during the YD/EH deposition.  Future collection, tree-ring analysis and stable isotope tests of 

the YD/EH logs, and possibly above their strata, is likely to clarify the paleohydrologic record, 

and possibly connect the change in streamflow with isostatic adjustment. 

On a much larger regional scale, the site is 250 km south of the Ottawa River in Ontario, Canada.  

At the end of the late glacial period, the margin of the retreating Laurentian Ice Sheet was north 

of that river, and meltwater flow went through Georgian Bay and ancestral Ottawa River into the 

Champlain Sea (Anderson and Lewis 2012, Hladyniuk and Longstaffe 2016). There were no 

significant orographic barriers between the ice sheet and the Lake Ontario basin, and Bell Creek 

is on the easternmost point of the Great Lakes system, at altitudes far below the Alleghany 

plateau to the south (Figure 4) and the Adirondacks to the east.  From the site, the mouth of the 

St. Lawrence Valley is to the northeast and the west shore of the Champlain Sea was only around 

100 km away from the site at the start of deposition.  There is no modern analog to compare or 

test these conditions, no ice sheet the size of the Laurentide which was retreating with its margin 

on a continental land surface the size of eastern North America.  The effects of the ice sheet on 

atmospheric circulation and temperature is postulated as glacial anticyclonic circulation but 

within a limited distance from the ice sheet (Krist and Schaetzl 2001).  However, the Great Lakes 

basin would have been a natural catchment for cold air at ground level, particularly the Lake 

Ontario and Erie basins with their E-W orientation, and the presence of meltwater flowing just 

south of the ice sheet would have preserved lower temperatures of the meltwater (rather than 

through the eastern Great Lakes), which may have affected ground-level temperatures on land 

and water temperatures of the Champlain Sea at least at the point of drainage (Hladyniuk and 

Longstaffe 2016).  The proxy data from the tree-ring analyses of the site do not indicate any 

particularly cold periods or abrupt changes at the end of the YD such as to the south and east 

(e.g. Peteet et al. 1993, Menking et al. 2012) but the persistence of the boreal conditions west of 

the site (e.g. Twiss Marl Pond, Yu 2000; Jacobson et al. 1987, Yansa 2006) may have been 

caused by these processes, possibly causing cold winter temperatures restricting the migration of 

the more temperate species to the lowlands.  With the tree rings, this project has the potential for 

providing high-resolution proxy data for a better assessment of this interplay and the overall 

atmospheric dynamics in this unique region during a period of extreme climate change.   
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Addendum for those intrigued by / interested in isostatic adjustment:  Below is a New York 
State map (Rickard and Fisher 1970) of the bedrock under the area of the 2016 FOP Field Tour.  
The interface between ~ mid-Silurian and the undifferentiated lower Silurian/ upper Ordovician 
bedrock is directly south of the Bell Creek Site.  Of possible importance to the site is the isostasy 
of the region and its impact on the location of the “divide” (dotted line) and the direction of 
stream flow, currently to the south for Bell Creek and to the north for the streams above the 
divide.    
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