
INTERPRETATIONS
 

This section presents intetpretations of the excavation data from the Leipsic Site. These discussions 
focus on site chronology, distributions of artifacts and features across the site, and activity areas within 
the site. Specific analyses regarding functional uses of features, stone tool technology, and ceramic 
technology at the site will also be presented. 

Site Chronology 

Diagnostic lithic artifacts, ceramics, and radiocarbon dates all provide chronological data and 
are discussed below. The distribution of features with diagnostic artifacts across the site also reveals 
information on the history of the site's occupation and this distribution is also discussed. 

Diagnostic LithicArtifacts. The diagnostic lithic artifacts from the plow zone and the excavated 
features will be discussed separately. Figure 43 shows the diagnostic projectile points found within 
plow zone units. Five comer-notched KirklPalmer variants (Figure 43R - 43V) are present and indicate 
an occupation during the later portion of the Paleo-Indian Period (ca. 8000-7000 RC.). 

Numerous stemmed points were also found and a sample is shown in Figure 43D - 43G. Various 
types of stemmed points were used during the Archaic-Woodland I periods (ca. 6500 RC. - A.D. 10(0) 
and are not always particularly diagnostic (Custer 1989:147-156). However, more recent review of 
unpublished stratigraphic data from southeastern Pennsylvania (Custer n.d.) indicates that some stemmed 
point forms are more diagnostic of cenain time periods within the Archaic-Woodland I time interval 
than previously thought. Figure 44 shows the four main varieties of stemmed points found in the 
stratigraphic sequence at Piney Island in southeastern Pennsylvania (Kent 1970; Custer n.d.). Type I is 
found in Archaic contexts dating as early as 5500 RC. and is present in later assemblages as well. 
However, Type I is more common in Archaic contexts predating 3000 RC. Types D and E are equally 
common during the entire Woodland I Period and are not particularly useful as diagnostic artifacts. 
Type B, sometimes referred to as Poplar Island points (Ritchie 1961), is diagnostic of the time from 
2500-500 R C. 

Two examples ofType I (Figure 44) points are present (Figure 43P - 43Q) and may indicate an 
Archaic period occupation. A badly weathered Kirk stemmed point (Figure 430) dating to the 7000­
6000 RC. time period (Custer 1989) is also present. These three points indicate the presence of 
occupations that date to the Archaic period. 

Examples of stemmed point Types D and E (Figure 44) are also present in the plow zone 
assemblage (Figure 43K - 43N); however, these types are not particularly diagnostic and indicate 
occupations dating to any time during the Woodland I Period (ca. 3000 B.c. - A.D. 1000). Numerous 
examples ofType B (Figure 44) stemmed points occur in the Leipsic Site plow zone (Figure 43D - 431) 
and are indicative of occupations dating to ca. 2500 B.C. - 500 B.C. A Savannah River!Long broadspear 
(Figure 43A) dating to roughly the same time period is also present. Triangular points (Figure 43B ­
43C), dating to the Woodland II time period (ca. A.D. 1000-16(0) complete the plow zone assemblage 
of diagnostic projectile points. 
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FIGURE 44 

Stemmed Point Types from Southeastern Pennsylvania 
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Figure 45 illustrates the projectile points found in excavated sub-surface features. A series of 
early Paleo-Indian and Archaic points were found in features at the Leipsic Site including a Kirk! 
Palmer variant (Figure 45W), a Neville/Stanly type (Figure 45X), a Brewerton eared triangle (Figure 
45Y), and an unnamed serrated stemmed, or basal-notched, variant (Figure 45V). These points indicate 
occupations spanning the 8000-4000 B.C. time period. It should be noted that pit features of any kind 
are unknown for Paleo-Indian and Archaic sites on the Delmarva Peninsula. The presence of these 
points in pit features at the Leipsic Site is probably due to their accidental inclusion in soils used to fill 
pits dating to much later time periods. The previously noted presence of Paleo-Indian and Archaic 
points in the plow zone artifact assemblages shows that early points were indeed present on the site's 
surface where they could be accidentally included in pit fill. 

Examples of Type D and E stemmed points (Figure 44) are present (Figure 45N - 45U) and 
reveal only that occupations occurred during the Woodland I Period. Type B specimens (Figure 44) 
indicative of the 2500-500 B.C. time period are present (Figure 45J - 45M) in features. Broadspears 
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FIGURE 45 
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A - Feature 354, jasper. 

B - Feature 144, jasper. 

C - Feature 219, ironstone. 
D - Feature 243, quartz. 

E - Feature 218, jasper. 

F - Feature 1, chert. 

G - Feature 220, argillite. 

H - Feature 2621263, jasper. 

I - Feature 24, chert. 

J - Feature 193, quartzite. 

K - Feature 275, jasper. 

L - Feature 160, jasper.
 

M - Feature 242, argillite.
 
N - Feature 164, ironstone.
 

o - Feature 235, quartz.
 

P - Feature 17, chert.
 
Q - Feature 283, jasper.
 

R - Feature 17, jasper.
 

S - Feature 267, jasper.
 
T - Feature 17, jasper.
 

U - Feature 229, chert.
 

V - Feature 160, chert.
 

W - Feature 156, jasper.
 

X - Feature 267, jasper.
 

Y - Feature 161, jasper.
 

Z - Feature 353, quartz.
 

1 inch 
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FIGURE 46 

Composite Diagnostic Artifact Data 
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from the same time period are included in features as well and include LehighIKoens-Crispin varieties 
(Figure 45C, D, and G) and Susquehanna varieties (Figure 45E, F, H, and n. The later portion of the 
Woodland I Period (ca. A.D. 500-1(00) is also represented by a basal notched point (Figure 45A) and 
the basal fragment of a Jack's Reef corner-notched point (Figure 45A). 

Figure 46 shows the composite chronological data that can be determined from the projectile 
point assemblage. Almost the entire time range ofDelaware prehistory is represented. The diagnostic 
point assemblage is too small to allow any assessments of settlement intensity through time based on 
these data alone. Plate 13 shows samples of the projectile points arranged in chronological order. 
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PLATE 13
 

Projectile Point Chronology
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TABLE 8
 

Ceramic Types from the Leipsic Site
 

Ceramic Type Dates· Plow Zone Features 

Marcey Creek 1200 BC - 900 BC X 
Dames Quarter 1000 BC - 700 BC X 
Wolfe Neck 700 BC - 400 BC X 
CoulbournlWilgus 800 BC - AD 200 X 
Mockley AD 200 - AD 800 X 
Hell Island AD 600 - AD 1000 X X 
Townsend AD 1000 - AD 1600 X 
Minguannan/Killens AD 1000 - AD 1600 X X 

·Source: Custer 1989: 166-176 

FIGURE 47 

Clemson Island-like Ceramics 

A
 

B
 

Diagnostic Ceramics. A wide range of 
prehistoric ceramics, which are more sensitive 
chronological markers than most projectile point 
types, were found at the Leipsic Site, and Table 
8 lists the types present, their dates, and their 
distribution in the plow zone soils and features. 
The composite chronological data from the 
ceramics is summarized in Figure 46 and shows 
a continuous span of site occupations through 
the entire Woodland period. 

In addition to the ceramic types noted in 
Table 8, another type was recovered from the 
features at the Leipsic Site. Figure 47 shows 
samples of the sherds with punctated designs 
similar to those seen on Clemson Island sherds 
from north central Pennsylvania (Stewan 1990). 
The punctated sherds from the Leipsic Site are 
not classic Clemson Island sherds; however, they 
are similar enough to warrant comment. Other 
Clemson Island-like sherds have been identified 
in Delaware at the Island Field Site (Custer, 
Rosenberg, Mellin, and Washburn 1990) and at 
sites in the Nanticoke drainage (Custer and 
Mellin 1989). Clemson Island-like ceramics are 
thought to be roughly contemporaneous with 
Hell Island ceramics and may also date as late 
as A.D. 1200. The cultural implications of the 
presence of these non-local ceramics in 

A - Feature 204, level 3. 1 inch Delaware will be discussed later in this report. i
B - Feature 204, level 2. 2cm 
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TABLE 9
 

Distribution of Ceramic Types Among Features
 

Number of 
Ceramic Type Features Percentage 

Woodland II Wares (Townsend, Minguannan, Killens) 8 26% 
Hell Island/Clemson Island 13 41% 
Mockley 2 7% 
Wolfe Neck 4 13% 

Experimental Wares (Dames Quarter, Marcey Creek) 4 13% 

Note: Dates for ceramic types are shown in Table 8 Total 32 100% 

Unlike the projectile point data, the ceramic data are numerous enough to analyze with regard to 
the intensity of settlement at the site through time. One method for assessing settlement intensity through 
time via ceramic analysis is to consider the distribution of various ceramic types among the features. 
Out of a total 32 features with identifiable diagnostic pottery, few contained anomalous associations of 
ceramics from disparate time periods. When anomalous associations were present, the feature was 
assumed to date to the time period of the most recent ceramics. Older ceramics are assumed to be 
accidental inclusions from earlier site occupations. Table 9 shows the frequencies of features with each 
ceramic type and it can be seen that ceramic types from terminal Woodland I (Webb Complex) and 
Woodland II times account for almost 70% of the features containing identifiable ceramics. Although 
only approximately 10% of the features in the core area of the site contained identifiable ceramics, the 
data support a tentative conclusion that the most intensive occupation of the site occurred between 
A.D. 700 and A.D. 1500, during the Woodland IIWoodland IT transition, and through the Woodland IT 
Period. 

Projectile Point and Ceramic Associations. 
Table 10 summarizes the projectile point and 

TABLE 10ceramic associations in features at the site. Feature 
17 contained Hell Island ceramics and stemmed Point and Ceramic Associations 
points with straight and tapered stem bases (Figure 
45P, 45R, 45T, Plate 14). Stemmed points such 
as these have been found in similarly dated contexts 
in the Upper Delaware Valley (Kinsey 1972:366­
367). The points shown in Plate 14 are similar to 
Kinsey's Rossville and Lagoon types and may 
represent typOlogical equivalents for the Delmarva 
Peninsula Feature 229 contained Killens ceramics, 
a Woodland II ware, and a stemmed point (Figure 
45D), which probably does not post-date A.D. 
1000. There is a moderate probability that the 
stemmed point is truly associated with the 
Woodland II ceramics. Stewart (1986) has 

Feature ceramic Type Projectile Point Type 

17 Hell Island Stemmed points 

Type 0 (Figure 45P, 45R) 

Type E (Figure 45T) 

229 Killens Stemmed point 

Type E (Figure 45U) 

243 Killens Lehigh/Koens-Crispin broadspear 

(Figure 450) 

Killens, Townsend 354 Basal notched 

(Figure 45A) 
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PLATE 14
 

Projectile Points fran, Feature 17
 

I 0.5 inch 
A: Chert Type 0 stemmed B: Jasper Type 0 stemmed C: Jasper Type E stemmed I '. I1 cenbmeter 

reported a similar association from the Delaware River Fall Line zone. However, it is also equally likely 
that an older stemmed point was mixed in the fill of a later Woodland II pit feature. Feature 243 
contained Woodland II Killens ware post-dating A.D. 1000 and a Lehigh/Koens-Crispin broadspear 
(Figure 45D) dating to ca. 2000-1200 B.c. In this case, there is no doubt that an older projectile point 
was mixed in the fill of a later Woodland II feature. 

Feature 354 contained Woodland II Killens and Townsend ceramics and a basal-notched projectile 
point (Figure 45A). Basal notched points have been dated to the terminal portion of the Woodland I 
Period at numerous sites on the Delmarva Peninsula (Custer 1989:156-157). Similar points have also 
been found in Woodland II and Contact period contexts at Site 7NC-E-42 in northern Delaware (Custer 
and Watson 1985). The basal notched forms have a general triangular shape and can be viewed as a 
somewhat rare variant of the more common Woodland II triangular points (Custer 1989: 157, 159). 

Radiocarbon Dates. Six radiocarbon dates were obtained from features at the Leipsic Site and 
are listed in Table 11. Date Beta-42878, with a calibrated range of 2192-1890 B.C., is associated with 
a narrow parallel sided quartz projectile point (Figure 45Z) that is unlike any recognized point varieties 
from that time period (Clyde Fann/Barker's Landing Complex). Date Beta-42879, with a calibrated 
range of 199 B.C. - A.D. 1, is associated with hematite and crushed rock tempered ceramic sherds that 
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TABLE 11 

Radiocarbon Dates from the Leipsic Site 

Calibrated 
Lab Number Provenience C-14 Age (Years BP) Sample Dates 

Beta-42878 Feature 353 Area A 3650 +/- 100 years Charcoal 2192 BC -1890 BC 

Beta-42879 Feature 314 Level 4 2070 +/­ 70 years Charcoal 199 BC -AD 1 

Beta-42881 Feature 255/256 Area A 1080 +/- 130 years Charcoal AD 778 -AD 114 

Beta-42882 Feature 255/256 Area D 770 +/- 170 years Charcoal AD 1040 - AD 1390 

Beta-42883 Feature 77 Level 3 1820 +/- 11 0 years Charcoal AD 60 -AD 340 

8eta-42884 Feature 266 1400 +/­ 80 years Charcoal AD 576 - AD 674 

are most similar to Wolfe Neck ceramics (Custer 1989:171-173). The date is somewhat later than the 
traditional Wolfe Neck time range of 700-400 B.C. However, these sherds are not typical varieties and 
could represent a later variant 

Two dates (Beta-42881 - calibrated range AD. 114 - AD. 778 and Beta-42884 - calibrated 
range AD. 576 and AD. 674) are associated with Hell Island ceramics and match the known date 
range for these ceramics. Beta-42883 (calibrated range AD. 60-340) is associated with Mockley 
ceramics and matches the known date range for these ceramics. Date Beta-42882, with a calibrated 
range of AD. 1040-1390, is from a large piece of bark and is associated with Woodland II Killens 
ceramics. This date is one of the first dates available for these crushed shell and grit-tempered ceramics 
and confmns the hypothesized Woodland II age of these ceramics (Custer 1989:308, 309). 

Distribution ofDated Features. The distribution ofdated features was analyzed to see if specific 
areas of the site occupied during limited time periods could be discerned. Figure 48 shows the general 
distribution of features with diagnostic ceramics, projectile points, and radiocarbon dates. Figure 49 
shows dated activity areas and feature clusters based on the data in Figure 48. The main feature clusters 
date to the Webb Complex of the Woodland I Period, and the Woodland II Period. The Woodland II 
areas cover the largest portion of the site. Webb Complex areas cover a somewhat smaller area. Figure 
49 also shows that much of the site consists of a mix of features of unknown age. 

The configuration of related feature clusters, and the mix of features of unknown age, indicate 
that the Leipsic Site was a periodically reused base camp and not a village. It is impossible to know if 
any of the features, especially houses, were used contemporaneously. However, the ceramic and feature 
shape variability suggest that separate non-contemporaneous occupations took place. 
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Plow Zone Artifact Distributions 

Figure 50 shows the distribution of total artifacts based on the excavated plow zone units at the 
Leipsic Site. The highest artifact densities are found in the southern pan of the site, and, in general, 
these high density areas do not correspond with a high density of sub-surface features (Figure 20). 
However, one artifact concentration in the southwestern portion of the site in the vicinity of N40-45 
E25-35 is correlated with a small cluster of sub-surface features, and another artifact concentration, in 
the southeastern portion of the site in the vicinity of N30-40 E85-9O, is correlated with a cluster of 
features. In general, the plow zone artifact distribution does not seem to reflect the distribution of 
features. Features are spread over a much broader area of the site, whereas plow zone artifacts are 
mainly concentrated in the southern half of the site. As previously discussed, analysis of the site's 
stratigraphy suggests that erosion took place in the northern pan of the site and that the wind-blown or 
slope-washed sediments from the northern pan were deposited onto the southern pan of the site. These 
processes may explain the concentration of plow zone artifacts in the southern portion of the site even 
though cultural sub-surface features were identified across the entire site. 

Figure 51 shows the distribution of lithic artifacts, and this distribution reflects the same pattern 
as that for total artifacts. Figure 52 shows the distribution ofceramic artifacts. The highest concentration 
of ceramic artifacts occurs in the south central portion of the site in the vicinity of N35 E50. The major 
portion ofthis high density area is not associated with any sub-surface features; however, the northernmost 
tip of the ceramic concentration is associated with a Webb Complex cluster of features. Another small 
area of high ceramic artifact density occurs in the southeastern pan of the site in the vicinity ofN60 E80. 
This concentration is associated with an activity area of the Woodland II Period. A third area of high 
ceramic artifact density occurs in the southeastern corner of the site and is associated with another 
activity area of the Woodland II Period (Figure 49). A final ceramic artifact scatter is located along the 
eastern edge of the site, and this scatter is associated, in part, with an activity area of the Webb Complex. 

Figure 53 shows the distribution of lithic artifacts exclusive of fire-cracked rock and debitage. 
This lithic tool distribution generally conforms to the distribution for total artifacts, but the highest 
concentrations occur in two areas. The first area is in the southeast corner of the site on the margins of 
an activity area associated with the Woodland II Period. The second area of high density of lithic tools 
occurs in the southwestern portion of the site in the vicinity of N50 E25-30. The southern half of this 
concentration is not associated with any sub-surface features; however, the northern half is associated 
with a small cluster of features. Another modest concentration of lithic tools occurs in the northern 
pan of the site and it does not conform with the distribution for total artifacts (Figure 50). 

Figures 54 and 55 show the plow zone distribution of fire-cracked rocks by count and by 
weight. The distribution by count (Figure 54) is concentrated in the southern part of the site, and the 
highest concentrations are in the southwestern portion and the southeastern corner of the site. The 
northern tip of the southwest concentration is associated with a small cluster of sub-surface features 
(Features 273/332, 270, 275), and the southeast concentration is correlated with an activity area of the 
Woodland II Period. 
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FIGURE 50 

Total Artifact Distribution, Plow Zone 
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FIGURE 51 

Total Lithic Artifact Distribution, Plow Zone 
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FIGURE 52
 

Total Ceramic Distribution, Plow Zone
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FIGURE 53
 

Total Tool Distribution, Plow Zone
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FIGURE 54
 

Fire-Cracked Rock Distribution (by Count), Plow Zone
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FIGURE 55
 

Fire-Cracked Rock Distribution (by Weight), Plow Zone
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FIGURE 56
 

Total Debitage Distribution (with Cortex), Plow Zone
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Total Debitage Distribution (No Cortex), Plow Zone
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The distribution of ftre-cracked rocks by weight shows concentrations across a broader area of 
the site, including areas in the central and northern portions (Figure 55). The weight of these artifacts 
may have enabled them to remain in their original positions, even in times of erosion. The distribution 
of fITe-cracked rocks by weight may provide a more accurate picture of the original extent of the 
Leipsic Site artifact distributions outside of features. 

Figures 56 and 57 show the distribution ofdebitage with and without cobble cortex. The patterns 
are similar for both cortex-bearing and non-cortex debitage, but the incidence of non-cortex debitage is 
higher overall. In general, the distribution of debitage conforms to the distribution of total artifacts 
because debitage comprises the majority of the lithic artifact assemblage. However, one small 
concentration of debitage with cortex occurs north of the area of high artifact density in the vicinity of 
N95 £25. This concentration is not directly correlated with any sub-surface features. 

In sum, for the most part, the distribution of artifacts from plow zone excavation methods does 
not match the distribution of sub-surface features. Erosion of the site in the downhill direction, from 
north to south, seems to have been the main determinant of the plow zone artifact distribution. 

Analysis of Feature Functions 

It is difficult to identify the functions of all prehistoric soil pit features. The functions of some 
pit features are apparent through the application ofethnographic analogies or from artifacts and ecofacts 
found in the pits. However, determination of the functions of other types are more problematic. This 
section of the report reviews the inferred functions of the varied types ofpit features at the Leipsic Site 
that have been mentioned in passing up to this point, describes the ethnographic basis for the inferences, 
and makes explicit our functional interpretations. 

The classification of feature types applied earlier in this report noted possible functions of the 
varied feature types (Figure 21). Types 1, 2, and 2a are presumed to represent varied portions of 
prehistoric pit houses. This function was identifted based on an especially well preserved house feature 
at the Snapp Site (Custer and Silber 1994) and other pit houses found in the southern portion of the 
state (Anusy and Griffith 1975). Feature 153 at the Snapp Site (Custer and Silber 1994) is the most 
completely preserved example of a prehistoric pit house found in northern Delaware. Figure 58 shows 
a hypothetical reconstruction of a prehistoric pit house based on Feature 153 and various ethnographic 
examples from the Middle Atlantic and Northeast (e.g. - Bock 1978:113; Conkey, Boissevain, and 
Goddard 1978:183; Feest 1978a:274, 278; Callender 1978:649, 651; see also discussions in Callahan 
1985, 1986 and Thunnan 1986). 

The typical house is centered upon an excavated pit "basement" up to 3 m long and 2.5 m wide. 
The depth of the pit "basement" when identified archaeologically, varies between 0.25 m and 0.5 m. 
However, it is important to note that these features cannot be identified at archaeological sites until 
after the overlying plow zone soils are removed, and these plow zone soils can be between 0.3 m and 
0.5 m deep. Therefore, these pit "basements" were deeper, and larger in plan view, at the time of 
prehistoric construction than when we now see them in the archaeological record. 
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FIGURE 58 

Pit House Reconstruction 
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Within the pit "basement" was a deeper D-shaped storage pit that can be envisioned as a "sub­
basement." Charred plant remains are often found in these pits along with flintknapping debris. These 
artifacts and ecofacts would indicate that the "sub-basement" functioned fIrst as a storage pit, and later 
as a refuse disposal pit. Little stratifIcation is evident in the flll of these pits indicating that they were 
used, and then fIlled with refuse, over a rather short period of time. The very fact that these features 
show signs of use as both storage and refuse disposal facilities implies a short-term use of the structure. 

One gets the impression that food resources were stored in the "sub-basement" in the late summer 
and fall when most local plant food resources are most readily available (see Thomas et al. 1975 for a 
review of the seasonal variability of food productivity in prehistoric Delaware environments). These 
resources were then consumed by the house's inhabitants during times oflow natural environmental 
productivity, probably the cold weather months. The use of the pits as refuse disposal facilities strongly 
implies that the house's inhabitants did not plan to reuse them for food storage. Consequently, the house 
and associated pit features were probably abandoned prior to the need for a new storage facility during 
the following winter. In this scenario, the pit houses would represent cold-weather dwellings occupied 
for a single year. 

In some cases, interior hearths are present within the houses. The presence of interior hearths 
is often seen as a sign of cold weather occupations (Cordell 1984) and adds further support to the 
contention that these houses were cold weather dwellings. However, not all houses have interior 
hearths, even though they do have interior storage pit features. The houses without interior hearths 
may not have been inhabited during cold-weather months, but the presence of the storage pits implies 
otherwise. It is also possible that the personal preferences of the houses' inhabitants determined whether 
or not hearths were placed inside the houses. 

The framework superstructure ofthe house cannot be determined directly from the archaeological 
evidence except for the post mold stains located around the "basement" pit feature (Figure 58) and 
within the "basement" (Figure 31, Plate 11). The posts are set outside the "basement" creating a small 
shelf around the perimeter of the interior of the house. Most of the post mold stains are angled, and 
indicate that the posts leaned toward the middle of the structure. Almost certainly, the roofs of the 
houses with interior hearths had holes in them to allow smoke to escape. Ethnohistoric data (see 
review in Callahan 1985) indicate that structures were covered with either thatch, woven mats, or bark. 
These materials were used both individually and in combinations. Although only a few post mold 
stains were observed at the Leipsic Site (Figure 31, Plate 11), the presence of large pieces of bark from 
Feature 255/256, dating to ca. A.D. 778 - A.D. 114, indicates that the pits had frame structures over 
them The frame structures would have been covered with bark, and the pieces of bark from Feature 
255/256 would have come from the covering of the house. It is also possible that they were part of a 
covering of the storage/refuse pit. 

The storage pits are almost always located so that their long axis is perpendicular to the long 
axis of the "basement." Because it would be somewhat inconvenient to enter the structure over the 
storage pit, even if it had a covering, and because food storage is rarely displayed in the front of houses 
(see discussion in Han 1993:95-96), the entrances to the houses were probably located on the short end 
of the oval structures opposite the storage pits. A similar arrangement ofentrances and storage facilities 
is noted for late prehistoric Monogahela (Hart 1993) and Shenks Ferry (Custer, Hoseth, Cheshaek, 
Guttman, and Iplenski 1993) houses. 
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The house structure illustrated in Figure 
58 is the idealized version of a prehistoric house 

TABLE 12 recognized in archaeological excavations. The 
preservation of Feature 153 at the Snapp Site is NUrTlber of Feature Types not commonly encountered in the archaeological 
record and provides a guide to interpreting other Within Each Cluster 
less well preserved house features. For example, 
feature Types 2 and 2a are presumed to be 

Feature Type Cluster 1 Cluster 2 Cluster 3 portions of the "basement" pits of houses. The (Webb Complex) (Woodland II) (Woodland II) 
post molds accompanying these "basements" are 5 3 25 
no longer present and were destroyed by erosion 2 
or leaching of the organic material that gives them 2a 

their distinctive darker color. It should be noted 3 

that the preservation of the post molds in Feature 4 
153 at the Snapp Site is quite rare in the sandy 5 5 
soils of Delaware. Feature Type 1 is presumed 
to be the remnant stain of the "sub-basement" 
and is identified as such based on its distinctive 
"D" shape. 

Feature Types 3, 4, and 5 are identified as pits that were first used as either processing or 
storage pits outside ofhouses. Some of these pit features have charcoal and fire-cracked rocks associated 
with them and may have functioned as earth ovens. Earth ovens were used to roast foods by burying 
heated rocks along with the foods to be cooked. 

Analysis of Feature Clusters 

Features dating from different time periods and features of unknown ages are mixed together 
across the Leipsic Site. This varied distribution of occupations complicates the process of assessing 
the internal settlement patterns at the site. However, the feature clusters noted in Figure 49, Plate 15, 
andAttachments I and II, provide one way to evaluate either individual occupations, or multiple related 
occupations from limited time periods, at the site. Each of the feature clusters noted in Figure 49 will 
be discussed below. For each feature cluster, potential house outlines, based on the data in Figure 58 
are included. In some cases the projected house outlines extend beyond the feature cluster boundaries 
because the clusters were defined solely by the actual features. The distributions of all features across 
the entire site will be discussed in the next section of this report 

Cluster 1. Cluster 1 is located in the eastern portion of the site and dates to the Webb Complex 
(ca A.D. 6OO-A.D. 10(0). The cluster includes five houses (201, 202/235, 203, 204, 321) and one 
storage/refuse pit (Feature 200). Table 12 lists the various types of features found in all of the feature 
clusters. Table 13 lists each of the features in Cluster 1 and notes their type designations. The remains 
of the houses and their potential outlines based on the sample reconstruction shown in Figure 58 are 
shown in Figure 59. All five houses overlap (Figure 59). Therefore, the houses could not have been 
occupied contemporaneously. 
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PLATE 15 

Feature Clusters 

FIGURE 59 TABLE 13 

Cluster 1: Webb Complex, Features Within Cluster 1, 
Eastern Portion of Site Webb Complex 

- - - Cluster 
boundary 

f--~N60-

Feature Feature Type Orientation 

200 
201 
2021235 
203 
204 
321 

4 
1 
1 
1 
1 
1 

North-South 
North-South 
North-South 
North-South 
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TABLE 14
 

Summary Catalog, Webb Complex Feature Cluster 1,
 
Eastern Portion of Site
 

Flakes 
Utilized flakes 
Flake IDOls 

F. 201 
6 (1) 

F. 202 
217 (35) 

9 
12 (5) 

F. 235 
n (11) 

3 
3 (2) 

F. 203 
47 (16) 

-­

F. 204 
9 (4) 

-­

F. 321 
4 (3) 
1 (1) 
1 

Misc. stone IDOls 
Shatter 
Co~s 

5 (1) 64 44 
1 

1 
7 

CERAMIC SHERDS 

Crushed quartz and 
shell 

Hell Island 
Clemson Island 

2 

11 27 
6 147 -­

Crushed quartz. grit. 
and hematite 

Crushed shell 
Unidentifiable 

-­ -­ -­ 1 -­ -­

F1REoCRACKED ROCK 
Count 
Weight in grams 

60 
1,417 

54 
5.216 

18 
801 

8 
211 

TOTAL 

( ) - Artifacts with cortex 

17 (2) 379 (40) 184 (14) 304 (16) 201 (4) 7 (4) 

One of the house features (Feature 202) contained evidence of a hearth (Feature 235). Fifty­
four pieces of fIre-cracked rock weighing 5.2 kg were located in a small pit area (Feature 235) within 
the house (Feature 202) (Table 14). An additional 60 pieces of fIre-cracked rock weighing 1.4 kg were 
recovered from Feature 202. The fire-cracked rocks in Cluster 1 are mainly commed to feature contexts 
with only very small amounts present in the plow zone of the cluster area. The overlapping nature of 
the features in Cluster 1 precludes any inferences regarding possible communal activities. 

Cluster 2. Cluster 2 is located in the southeastern comer of the site (Figure 49, Attachments I 
and IT) and dates to the Woodland IT Period (ca. A.D. 1000-1600). This cluster includes the remains of 
three house pits (Features 229, 354, and 355) (Table 15), and, as shown by their potential outlines and 
orientations in Figure 60, two of the projected houses (Features 354 and 355) overlap. The overlapping 
features clearly could not have been occupied contemporaneously. 

Fire-cracked rocks were present in all of the features (Table 16), but only Feature 229 contained 
an amount (49 pieces/ 2.3 kg) substantial enough to indicate the presence of an interior hearth. Small 
concentrations of fIre-cracked rocks were present in the plow zone throughout the cluster and surrounding 
area, but no evidence of large "platform hearths" or communal processing areas is present in Cluster 2. 
However, plow zone artifact distribution data did show a concentration of stone tools in the southeast 
comer of the site in the area of Features 354 and 355 (Figure 53). There was also a concentration of 
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FIGURE 60 TABLE 15
 

Cluster 2: Woodland II Period, Features Within Cluster 2,
 

Southeast Corner of Site Woodland II Period
 

.... 
~.~ I ..... 

: .... 
i I 229 ' 

.-r-GJ
... \ ...., , 

"~"L355\:
 
/" 353 V ~ i

( f354 Ij
'. ~ /: 

~~-.""~-._-...._-_..':\-_:::::,;' / 
\... ../ 

-----~.~. 

E90 E100 

- -- Cluster boundary 

------- Projected houses L..!..J 
0 Nt mFeature 

N40 

N30 

Feature Feature Type Orientation 

229 
354 
355 

North-South 
North-South 
East-West 

TABLE 16
 

Summary Catalog, Woodland II Feature Cluster 2,
 

Southeast Corner of Site
 

Flakes 
Utilized flakes 
Flake tools 
Woodland I points 
Late stage biface rejects 
Shatter 
Cores 

CERAMIC SHERDS 
Mockley ware 
Killens ware 
Townsend ware 

FIRE-CRACKED ROCK 
Count 
Weight in grams 

TOTAL 

( ) • Artifacts with cortex 

F.229 

78 (27) 
10 (6) 
2 (1) 
1 (1 ) 

20 (2) 

3 

49 
2,342 

163 (37) 
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F.354 

67 (10) 
4 
2 
2 
1 
8 
1 

(2) 
(2) 

(1 ) 

1 
9 

31 

13 
775 

139 (15) 

F.355 
7(3) 
2 (1) 

4 

7 

4 
220 

24 (4) 



debitage in the plow zone northwest of the cluster (Figure 57). These concentrations could represent 
"activity areas" related to processing and lithic reduction but it is not possible to discern whether the 
concentrations resulted from the activities of an individual or a group, or whether they resulted from 
the dispersal of refuse from plowed pit features. 

In sum, Cluster 2 appears to represent a cluster of Woodland IT houses that were occupied and 
used by nuclear family units. The overlapping of two features suggests that this part of the site was 
occupied at least twice during the Woodland II Period by individual families. 

Cluster 3. Figure 61 shows the distribution offeatures in Cluster 3 andTable 17 lists the feature 
types. This cluster is the largest at the site, dates to the Woodland II Period, and contains the remains 
of 26 houses and two storage/refuse pits (Features 250 and 330). Several of the features (Features 234, 
243, 254, 255/256) contain enough fire-cracked rocks to suggest the possibility of interior hearths 
(Table 18). However, no "platform hearths" or large concentrations of fIfe-cracked rocks that would 
suggest communal processing activities were present in the plow zone of the cluster or the surrounding 
area. The large amount of overlap makes it difficult to interpret this feature cluster; however, it is clear 
that more than one occupation of this part of the site occurred during the Woodland II Period. At least 
three separate occupations are indicated by Features 245, 246, and 247 in the southwestern corner of 

TABLE 17
 

Features Within Cluster 3,
 
Woodland II Period
 

Feature Feature Type Orientation 

166 1 North..south 
167 1 East-West 
168 1 North..south 
169 1 North..south 
175/72 1 North-South 
176 1 North..south 
177 1 North-South 
210 1 East-West 
211 1 North-South 
213 1 North-South 
214 1 North-South 
215 1 North-South 
234 1 North-South 
243 1 East-West 
244/245 1 North..south 
246 1 East-West 
247 1 North-South 
248 1 North-South 
251 1 North-South 
252 1 East-West 
253 1 East-West 
254 1 North-South 
255/256 1 North-South 
257 1 North-South 
331161 1 East-West 
242 2 East-West 
250 3 -­
330 5 -

the cluster. However, the configuration of 
features within the cluster indicate that perhaps 
up to six households may have been occupied 
at anyone time during the period of settlement. 

The feature clusters at the Leipsic Site 
provide some insights into the time and duration 
of settlement at the site. Cluster I dates to the 
Webb Complex (ca.A.D. 6OO-A.D. 1000) in the 
later portion of the Woodland I Period. The 
complex pattern ofoverlap in this cluster shows 
that no two houses were occupied at the same 
time. This pattern suggests the possibility that 
only a single nuclear family, possibly four to 
eight people, may have occupied this locus at a 
given time during the Webb Complex. 

Clusters 2 and 3 date to the Woodland IT 
Period (ca. A.D. WOO-A.D. 1600) and contain 
overlapping features which indicate that as many 
as three distinct occupations occurred in two 
separate areas of the site during Woodland II 
times. Because so many features in the clusters 
overlap, it is difficult to distinguish the number 
of separate nuclear families that could have 
occupied the site at anyone time. The best 
assessment that can be gleaned from available 
data is that the Leipsic Site could have been 
occupied by either a single nuclear family (four 
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TABLE 18
 

Summary Catalog, Woodland II Feature Cluster 3,
 

South Central Portion of Site
 

Flakes 
Utilized flakes 

24 (6) 12 (3) 6 38 (13) 81 (25) 
1 (1) 

F. 210 F.211 F. 213 F. 214 F. 215 F. 234 F. 243 

FIRE-CRACKED ROCK 
Count 
Weight In grams 

3 
618 

1 
109 

2 
190 

2 
579 

21 
727 

28 
1234 

33 
1185 

TOTAL 31 (6) 2 14 (3) 9 421 (56) 91 (13) 151 (26) 

Flakes 
Utilized flakes 

F. 166 
3 (1) 

F.168 
8 (2) 
1 

F. 169 
6 (4) 
2 (2) 

F. 175/72 
17 (6) 

1 

F. 176 
3 (1) 

F. 177 
2 (1) 

F. 244/245 
107 (25) 

F. 246 
8 (3) 
1 

F. 247 
5 

CERAMIC SHERDS 
Killensware 
Townsend ware 
Shell-tempered 

2 1 
2 

16 

9 

FIRE-CRACKED ROCK 
Count 
Weight in grams 

1 
5 

1 
10 

5 
464 

2 
63 

17 
463 

2 
214 

18 
664 

TOTAL 4 (1) 12 (2) 16 (7) 26 (7) 4 (1) 2 (1) 151 (28) 17 (3) 5 158 (21) 

Flakes 
Utlhzed flakes 

F. 251/63 
62 (17) 

2 (1 ) 

F. 252 
10 (4) 

1 (1) 

F. 253 
32 (12) 

3 (2) 

F. 254 
53 (18) 

1 (1 ) 

F. 255/256 F.257 
12 (6) 

F. 331/61 
9 (4) 
1 (1) 

F. 242 
14 (3) 

1 (1) 

F. 250 
6 (1) 

F. 330 
5 (2) 

FIRE-CRACKED ROCK 
Count 9 1 3 24 14 2 7 5 2 
Weight in grams 26 51 445 907 1342 58 461 206 70 

TOTAL 85 (19) 14 (6) 49 (22) 116 (19) 133 (26) 16 (6) 25 (5) 22 (4) 7 (1) 9 (2) 

( ) • ArtifaclS with cortex 
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FIGURE 62 to eight people), or as many as six nuclear 
families (24 to 48 people) at any given time 

Typical Leipsic Household Cluster during the Woodland II Period. Furthermore, 

'---_1_---l 
meter 

storage/ 
_ refuse 

pit 

it is possible that some of the undated features 
could also date to this time period which would 
have raised the site's population further. 
However, it is equally likely that the undated 
houses and house clusters were not occupied 
contemporaneously and are evidence of 
repeated occupation of the site by small groups 
over time. 

The types of features that make up the 
feature clusters described here suggest that the 
basic "household cluster", as defined by 
Flannery and Winter (1976), consisted of a 

house, usually with an interior storage pit, and associated external pits that served as storage or processing 
facilities (Figure 62). The fact that very little deviation from this basic household cluster design occurred 
over time suggests a degree ofcontinuity in patterns ofdomestic spatial use over time in Delaware High 
Coastal Plain settlements. 

Analysis of Overall Feature Distribution 

The majority of features at the Leipsic Site cannot be classified into any particular temporal 
category and, therefore, cannot be included in any of the feature clusters identified at the site. 
Nevertheless., these features were clearly produced by prehistoric inhabitants of the site. The inability 
to determine the age of these features complicates the discussion of their cultural significance. However, 
some insights can be gleaned from observing their distributions. 

When the undated features are considered in addition to the features that can be assigned to 
dated clusters, a relatively continuous pattern of pit feature distribution across the site emerges (Figure 
49). No area of the site seems to have been avoided for prehistoric settlement or excavation of pits for 
houses or storage facilities through time. 

From the total of 246 prehistoric pit features, 210 (85%) are associated with houses. Figure 63 
shows the distribution of house features at the site, including those that could be associated with feature 
clusters. Considerable overlap of the features occurs throughout the entire site, and associated storage/ 
refuse pits are also mixed among the houses (see Figures 59 and 61). These general distributions 
reinforce the previously noted interpretation that the site was repeatedly occupied by small groups of 
people over a long period of time. The site clearly shows no planned community such as those seen at 
some sites in the MiddleAtlantic region (Kinsey and Graybill 1971; Custer, Hoseth, Cheshaek, Guttman, 
and Iplenski 1993). 
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TABLE 19 

Dated Feature Occurrence Through Time 

Wolfe Neck! Webb Woodland II 
Clyde Farm Experimental Complex Period 

Number of Dated (2000 BC-1000 BC) (1000 BC-AD 0) (AD SOo-AD 1000) (AD 1000-AD 16(0) 

Houses (%) 1 (2) 2 (5) 8 (19) 32 (74) 

Number of Dated Features 
All Types (%) 1(2) 2 (4) 9 (20) 34 (74) 

The density of features at the Leipsic Site initially conveys an impression of rather focused 
settlement, or at least a very intensive use of the site through time. Previous discussions of the feature 
distributions and feature clusters illustrate that there was no dense settlement at the site. The analysis 
presented below illustrates that the impression of intensive use of the site may be equally erroneous. 

Table 19 shows the number of houses and other features that can be clearly associated with the 
four major dated time periods of occupations of the site (Figures 48 and 49). Approximately 74% of 
the dated features of all types, and the houses alone, can be associated with the Woodland II occupation 
of the site with the remaining 16% divided among the Clyde Farm, Wolfe Neck/Experimental, and 
Webb complex occupations. If the distribution of dated features among the four time periods is assumed 
to be representative of the distribution of all features at the site among these time periods, then projections 
of the total number of features per time period can be made (Table 20). The time span of each of the 
major occupation periods is also noted in Table 20. If it is assumed that each of the houses, and 
features, represents one individual occupation of the site, then the number of occupations during each 
of the major time periods can be divided into the time span of the period to estimate the amount of time 
that elapsed between each occupation. These time spans are noted in Table 20 and range between three 
and 250 years. 

TABLE 20 

Total Feature Density Through Time 

Clyde Wolfe Neck! Webb Woodland II 
Farm Exp. Complex Period 

Dates 2000 BC - 1000 BC 1000 BC -AD 0 AD 600 - AD 1000 AD 1000 ­ 1600 

Duration 1000 Years 990 Years 400 Years 600 Years 

Projected # of Houses 4 11 40 155 

Projected # of Features 5 10 49 182 
of all Types 

Years per House 250 90 10 4 

Years per Feature 200 99 8 3 
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It should be clear that the assumption that each feature indicates a separate occupation of the 
site is very misleading. The recognition of feature clusters discussed in the previous section shows that 
each feature does not represent a single occupation. Thus, the assumption that each feature can be 
associated with a separate occupation of the site would grossly overestimate the number of occupations 
during any given time period. Nonetheless, even with the number of occupations of the site grossly 
overestimated, the most frequent use of the site, during the Woodland II Period, would have been by 
one family once every three years! During the Webb Complex, the site would have been used at most 
once every eight years; during the Wolfe NecklExperimental time period, the most frequent use would 
have been once every 90 years; and during the Clyde Fann Complex, the site would have been used at 
most once every 200 years, using the estimation methods noted above. The main point of this application 
of misleading estimation methods is the fact that even when the number of occupations is grossly 
overestimated, the Leipsic Site appears to have been used relatively infrequently over time. This 
infrequent use over a long period of time still produced a rather large and impressive archaeological 
site. However, its large size and relatively dense accumulations of archaeological remains can be 
misleading when interpreting the intensity and frequency of the site's use through time. The only real 
trend that may be shown by these data is that greater use of the site occurred in the laterWoodland I and 
Woodland II periods than in the early and middle Woodland I Periods. 

The mix of house features and features with other functions across the site (Figures 34, 37, 40, 
and 49) indicate that the basic settlement unit at the site during all periods of its occupation was the 
"household cluster" which is defined by Winter (1976:25) as a house and its associated storage, 
processing, and refuse disposal features. The reader should note that the "household cluster" defined 
here is different from the "feature cluster," discussed earlier, which was a set of household clusters 
occupied during a somewhat limited time interval, although not necessarily contemporaneously. A 
typical household cluster at the Leipsic Site seems to have been autonomous with no signs ofcooperative 
labor among households. 

A final topic to consider in the analysis ofgeneral feature distributions at the site is the orientation 
of the houses. Orientations of the long axes of houses can be determined for 196 house structures. An 
east/west orientation is present for 152 houses (78%) and a north/south orientation is present for 44 
examples (22%). Although this data seems to indicate a preference for east/west orientation of house 
structures at the Leipsic Site, this assumption may be premature. Many of the structural orientations 
are not true north/south or east/west direction but are more oriented in diagonal directions. Furthermore, 
following the hypothesis that the cellar holes are commonly situated in the rear of the house structure, 
houses oriented in a general north/south direction at the Leipsic Site, seem sometimes to have a south 
facing entrance and other times to have a north facing entrance. The same pattern is true of houses 
oriented in a general east/west direction. Therefore, the "pattern" of structural orientation at Leipsic 
seems to be more haphazard than planned. The reason for the lack ofconsistency in structural orientation 
at the site may have been due to the fact that the site was heavily wooded during its occupation with 
small areas cleared only in the immediate vicinity of the household clusters. The orientation of a 
house, then, may have simply been incidental to whatever was most convenient in terms of clearing the 
area. More comparable data from other base camp sites is needed before any conclusive interpretations 
regarding structural orientation preferences can be made. 
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PLATE 16
 

Reconstructed Hell Island Vessel Section
 

Analysis of Ceramic Technologies 

A total of 666 prehistoric ceramic sherds were recovered from the Leipsic Site (Table 4), and 
most of these were found in the features. The majority of the sherds are small, and most of the 
individual features contained only a few sherds each. However, in a few cases numerous sherds were 
recovered from features and some of these could be mended together to reconstruct portions of vessels. 
Plate 16 shows a reconstructed section of a Hell Island vessel. The analyses of ceramic vessels 
described below used vessel counts rather than sherd counts whenever possible because vessel counts 
have been shown to be more accurate than sherd counts (Rice 1987). 

Surface Treatments. Table 21 shows the frequency of varied surface treatments among the 
different ceramic types found at the site. More than 80% of the sherds show signs ofcord-marking and 
the remainder have smoothed, or wiped, surfaces. No net-marked sherds are present. Technological 
analyses (Rice 1987) have suggested that cord-marking acts to enhance heating ofliquids within ceramics 
and also increase vessel strength. Cord-marking is the dominant vessel surface treatment seen for most 
Delaware prehistoric ceramics, and the functional significance of cord-marking would suggest that 
most of these vessels were used as cooking vessels. 
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TABLE 21
 

Ceramic Surface Treatments
 

Ceramic Type Cord-Marked Sherd Counts Smoothed Sherd Counts 

Marcey Creek 0 (0%) 12 (100%) 
Dames Quarter 4 (100%) 0 (0%) 
MisceHaneous Experimental 1 (7%) 13 (93%) 

r~~
 
Hell Island 145 (81%) 35 (19%)
 
Clemson Island 151 (100%) 0 (0%)
 

,w;~~..___
 
Total 470 (81%) 109 (19%) 

The absence of net-marked ceramics at the Leipsic Site is of interest because some of the major 
varieties of Woodland I ceramics from Delaware, such as Wolfe Neck, Coulbourn, Wilgus, Mockley, 
and Hell Island, have net-marked varieties (Custer 1989:171-176). Most of the net marked varieties 
have been identified at coastal sites in the lower portion of the Delaware Bay and Atlantic Coast zones 
ofDelaware (e.g. - Griffith and Artusy 1977). It is possible that net-marked ceramics are more commonly 
found at coastal sites in southern Delaware because nets were more commonly used for fishing at these 
sites and were, therefore, available for the secondary use to impress ceramics. 

It is almost certain, however, that fish were an important resource exploited at the Leipsic Site as 
well. Modem studies of distributions ofvaried fish species in the Delaware esmary (Daiber et al. 1976) 
show that varied important anadramous species and other types of fish would have been present in the 
Leipsic estuary. These fish were almost certainly present at the time of the prehistoric occupation of the 
site after 3000 B.c. The inferred absence of nets does imply that prehistoric groups living at the Leipsic 
Site did not fish in the local estuaries. That absence does suggest that methods other than nets were used 
for fishing. Ethnographic data from the local area (Feest 1978b) and elsewhere in North America (Bock 
1978; Hilton 1990; Oswalt 1976) show a wide variety of fishtraps and weirs that could be used for the 
mass capture of fish. These methods would be just as effective as nets for capturing anadramous fish in 
the Leipsic River and its tributaries, and may have been used rather than nets. On the other hand, coastal 
groups in southern Delaware may have sought different fish species or used different methods where 
nets were more effective. Future research with prehistoric ceramics should focus on the identification of 
regional trends in vessel surface treatments and their use as indirect evidence for perishable prehistoric 
technologies. 

Surface Alterations and Vessel Functions. Ceramic vessel surface alterations are indications of 
vessel function (Hally 1983; Rice 1987; Skibo 1992). The presence of black soot deposits on exterior 
surfaces of ceramics is a good indication of use of vessels for cooking. However, it is also imponant 
not to include sherds with sooting on broken end surfaces because this sooting most likely occurred 
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TABLE 22
 

Ceramic Surface Alterations
 

Ceramic Type Sooted Sherd Count Sooted Percentage 

Marcey Creek 3 23%0 
Dames Quarter 0 0% 

J~!. 

Hell Island 53 26% 
Clemson Island 0 0% 
Townsend 15 23% 

Total 141 30% 

after the vessel was broken and discarded. Table 22 shows the counts and percentages of sooted sherds 
for the varied ceramic types. In all cases, except for Wolfe Neck and Killens wares, sooting was present 
on one-third or less of the assemblage. These data would indicate that in many cases the majority of the 
ceramics were not used for cooking and may have functioned as storage vessels. Gardner (1975) has 
suggested that food storage was an important function of prehistoric vessels in the Middle Atlantic 
region and the data in Table 22 support this contention. 

The interpretation of the data in Table 22 is somewhat complicated by the kinds of sherds that 
are present in the Leipsic assemblage. Sooting more commonly occurs on the bottoms of ceramic 
vessels and the Leipsic assemblage contains few, if any, vessel bases. Therefore, the counts of sooted 
vessels may be under-represented. The absence of vessel bases in the ceramic assemblage may be due 
to preservation factors. Vessel bases are rather thick and we may intuitively feel that their thickness 
should cause them to preserve more easily than thinner body sherds from closer to the rims. However, 
the thickness of the vessel bases can complicate their fIring (Rice 1987) and many thick ceramic bases 
are rather unstable. Therefore, vessel bases may be under-represented in the archaeological record 
because they are more likely to fracture into small unrecognizable pieces. 

A second explanation of the absence of vessel bases may be related to the use-histories of 
ceramic vessels. Stewart (1988) has noted the variable occurrence of rim versus basal sherds at sites of 
differing functions and similar observations have been made for Delaware sites (Custer and Mellin 
1987). These studies suggest that as vessels were used and rims were broken, basal sections of vessels 
were retained and "recycled" as smaller vessels of lower capacity, or as scoops and ladles. Rim sherds 
are more commonly seen at special function sites and basal sherds are more commonly seen at base 
camp sites. The Leipsic Site is a residential base camp site, yet it lacks basal sherds and does not fit the 
pattern seen at other sites. A simple explanation of this anomaly would be the preservation factors 
noted above; however, it is also possible that the recycling of ceramic vessels and their use histories at 
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consists of only 15 vessels that span a time range of more than 3000 years (Table 24). Furthermore, use 
of sherd counts provides different data from use ofvessel counts. Table 25 shows that the consideration 
of sherd data for Mockley ceramics shows an overwhelming preference for Z-twists. However, vessel 
data show an equal mix with one vessel with each type of cordage twist. 

the Leipsic Site were different from those seen 
at other base camp sites. Further research with 
regard to vessel use histories is clearly needed to 
document and understand other examples of this 
variability in the archaeological record. 

Textile Impressions and CordageTwists. 
The cord-marking of ceramic vessels provides a 
look at perishable fiber technologies of cord 
production and attributes ofcordage technologies 
preserved on ceramics have been recorded at 
other sites in Delaware (e.g. - Custer and Silber 
1994; Riley, Custer, Hoseth, and Coleman 1994; 
Custer, Carts, Hodny, and Leithren 1990). The 
twist direction of the cordage is an attribute of 
interest because some studies (Johnson and 
Speedy 1992) have suggested that cordage twist 
direction can be linked to prehistoric ethnic group 
affiliations. Cordage twists can be in either an 
S-twist or Z-twist direction (Figure 64). 

Table 23 shows cordage twist data based 
on sherd counts for the major ceramic types and 
Table 24 shows the same data using vessel counts. 
Table 25 compares the percentage values 
generated from the sherd and vessel counts for 
the ceramic types where there were mixed 
occurrences of S and Z twists. Some ceramic 
varieties are characterized by only S-twists, but 
none of the types contained only Z-twists. Only 
Mockley ceramics show a majority of Z-twist 
cords. The remainder of the mixed twist 
assemblages (Killens and Townsend) are 
dominated by Z-twists. 

In interpreting the cordage twist data it 
is important to remember that the sample is rather 
small. Although the sherd counts for types like 
Clemson Island (fable 23) imply a rather large 
assemblage, these sherds are derived from only 
two vessels (Table 24). In fact, the entire vessel 
assemblage with data penaining to cordage twists 

FIGURE 64 

Varieties of Cordage Twists 
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TABLE 23 

Cordage Twist Data-­

Sherd Counts
 

Ceramic Type S - Twist Count 

Dames Quarter 
Mockley 

5, 
Hell Island 10 
Clemson Island 98 
Killens 9 
Townsend 10 

Z - Twist Count 

o 
8 
o 
o 
1 
3 
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TABLE 24 TABLE 25 

Cordage Twist Data-­ Comparison of Vessel 
Vessel Counts and Sherd Count Percentages 

Ceramic Type 

Dames Quarter 
Mackley 
Hell/sland 
Clemson Island 
Killens 
Townsend 

S - Twist Count 

1 
1 
2 
2 
4 
2 

Z - Twist Count 

o 
1 
o 
o 
1 
1 

Vessel Sherd 

S-Twist Z-Twist S-Twist Z-Twist 

Mockley 50 50 11 89 
Killens 80 20 90 10 
Townsend 67 30 77 23 

In addition to the questions raised by the small sample and the use of sherd versus vessel 
counts, the context of the cordage data need to be considered. At the Leipsic Site, the sherds used to 
record cordage data come from individual vessels from individual features. In no cases is there more 
than one vessel represented in each feature. If each feature is related to a single house, then we have 
one type of cordage twist for each pot for each house. In the cases of Mockley, Killens, and Townsend 
ceramics, where bOth types of cordage twists are present (Table 24), we can conclude that cordage 
twist direction varies on a household basis with some families using S-twists and others using Z-twists. 

If cordage twists do indeed vary on a household basis, and data from local sites other than the 
Leipsic Site also suggest such variability (Custer, Hoseth, Cheshaek, Guttman, and Iplenski 1993), 
then one has to wonder how cordage twist data can be used to trace ethnic group affiliation (e.g. ­
Johnson and Speedy 1992). Although the researchers who originally proposed links between ethnicity 
and cordage twist data were well aware of the complications involved, other researchers who jumped 
on the band wagon seem to feel that the links between ethnic group affiliation and material culture are 
rather simple. One gets the impression from their work that prehistoric peoples identified one another 
based on the twist of the cordage that was impressed on their pottery, or worn on their person. Similar 
views link projectile point types with ethnicity (e.g. - Kraft 1986) and ignore the complicated linkages 
between social group membership and material culture symbols (Hodder 1982; Boas 1951; Roe 1980). 
It is useful to continue to record vessel-based data on cordage twists with careful attention to intra-site 
context of the vessels because it is interesting to see that attributes like cordage twist direction varied 
on a household basis. Furthermore, it will be interesting to see if the ceramic types with only one type 
of cordage twist at the Leipsic Site (Dames Quarter, Hell Island, Clemson Island) show similar patterns 
at other sites. However, unless we encounter situations where individual ceramic types from sites 
show exclusive use of one type of cordage twist direction, then the utility of reporting sherd count data 
on cordage twist data is very limited. 

Clemson Island Ceramics. The presence of Clemson Island ceramics at the Leipsic Site (Figure 
47) is somewhat unexpected because the main distribution of Clemson Island pottery is generally 
restricted to the middle and upper Susquehanna RiverValley north ofHarrisburg, Pennsylvania (Stewart 
1990). A few sherds of Clemson Island pottery have been identified from a site in the Nanticoke 
drainage of southern Delaware (Custer and Mellin 1989) and at the Island Field Site in central Kent 
County (Custer, Rosenberg, Mellin, and Washburn 1990). The assemblage from the Leipsic Site is 
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special because it is larger than the isolated sherds noted previously and because its excavated context 
is well defined to individual households. Nonetheless, the Leipsic sample seems to be derived from 
two vessels, each of which was found in an individual house feature (Features 203 and 204). These 
features are located next to one another in the southeastern section of the site in Cluster 1 (Figure 20). 
The house features show considerable overlap, and the houses, and associated vessels, are almost 
cenainly derived from separate occupations of the site. 

The Clemson Island ceramics from the Leipsic Site were compared to a collection of Clemson 
Island ceramics from the West Water Street Site in Lock Haven, Pennsylvania, that had been excavated 
by the University of Delaware Center for Archaeological Research (Custer, Watson, and Bailey 1993), 
and with collections at The State Museum of Pennsylvania. Based on these comparisons, and on 
published discussions of the Clemson Island ceramic sequence (Stewart 1990), the Leipsic Site vessels 
probably date to the later portion of the Clemson Island sequence (A.D. 1000 - A.D. 12(0). The 
ceramics are well-fired with a very hard and compact paste. The crushed rock and grit temper of the 
Leipsic sherds is somewhat finer in texture than typical Clemson Island temper, and the paste of the 
Leipsic sherds has micaceous inclusions that are rarely seen in classic Clemson Island sherds. Micaceous 
inclusions are commonly seen in local Hell Island ceramics (Griffith 1982; Custer 1989: 175-176), and 
the Clemson Island sherds from Leipsic look very much like Hell Island ceramics. In fact, the Clemson 
Island sherds from the Leipsic Site could be described as Hell Island sherds with Clemson Island 
punctates. 

The similarity of the alleged Clemson Island sherds and local Hell Island sherds allows for 
legitimate questioning of the identification of the punctated sherds as true examples of Clemson Island 
ceramics. However, it is important to remember that punctated sherds are extremely rare on the 
Delmarva Peninsula and adjacent areas of southeastern Pennsylvania. In fact, Clemson Island punctated 
ceramics are very distinctive and the punctated decorations seen on sherds from sites in Delaware look 
very much like true Clemson Island designs. The similarities of the pastes of the punctated sherds from 
the Leipsic Site with local Hell Island ceramics may indicate that local potters were executing Clemson 
Island designs on what were essentially Hell Island vessels rather than indicating the presence of 
Clemson Island peoples or "trade pots" manufactured in north central Pennsylvania. No matter what 
explanation of their presence is preferred, the punctated sherds are significant and future studies should 
be sure to note the presence of additional similar sherds and the contexts of their finds. 

Analysis of Lithic Technologies 

The lithic artifact assemblage from the Leipsic Site includes artifacts derived from both well­
defined and poorly defined temporal contexts. Because the time frame of the site's occupation spans 
the entire range of Delaware prehistory, the lithic assemblages from plow zone and undated feature 
contexts represent a variety of occupations. Previous research (Custer 1989; Lowery and Custer 1990) 
has shown that lithic technologies have changed dramatically through prehistoric times on the Delmarva 
Peninsula. Therefore, analysis of the mixed assemblages would combine artifacts with many different 
manufacturing and use histories and not reveal much specific information about lithic technologies in 
the past. However, some basic data from the mixed assemblages will be noted. 
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TABLE 26 

Total Lithic Artifact Assemblage a.nd Raw Materials 

RAW MATERIALS 

IRON­
TOOL TYPE QUARTZITE QUARTZ CHERT· JASPER RHYOLITE ARGILLITE STONE OTHER TOTAL 

Flakes 851 (196) 3251 (852) 2290 (560) 5674 (2415) 305 (10) 162 63(4) 22 (2) 12.618 (4039) 

Utilized 33 
Flakes 

(16) 209 (86) 127 (57) 206 (124) 2 3 580 (283) 

Flake 17 
Tools 

(10) 137 (60) 82 (37) 172 (95) 2 (1) 4 (2) 3 (1) 418 (206) 

Paleo-Indian 
Points 

2 4 6 (0) 

Archaic 
Points 

(1) 3 (1 ) 

Woodland I 2 
Points 

7 10 (2) 36 (13) 11 5 (1) 72 (16) 

Woodland II 
Points 

(0) 2 (0) 

Early Stalje 6 
Biface Rejects 

(4) 8 (3) 8 (8) 18 (17) 2 42 (32) 

Late Stage 4 
Biface Rejects 

14 (2) 7 (1 ) 19 (5) 3 3 (1) 51 (9) 

Misc. Stone 9 
Tools 

(1) 12 (3) 6 (1 ) 7 (3) 2 37 (8) 

Cores 2 (1) 32 (37) 10 (9) 68 (55) 112 (92) 

Total 925 (228) 3671 (1044) 2543 (675) 6205 (2727) 307 (11) 187 (2) 77(7) 26 (2) 13.941 (4686) 

·Includes chalcedony ( ) - Artifacts with cortex 

General Lithic Assemblage. Table 26 provides a summary catalog of the different lithic raw 
materials used to manufacture varied tool types within the entire Leipsic Site assemblage. Tables 27 
and 28 are derived from Table 26 and show the percentage of artifacts with cobble cortex in each tool 
category for each lithic type and the relative frequency of raw materials use in each artifact category. 

Overall, cobble cortex is present on 34% of the total lithic assemblage indicating that the Leipsic 
Site's inhabitants made use of secondary cobble sources in and around the site (Table 27). The highest 
cortex percentages are seen for utilized flakes, flake tools, early stage bifaces, and cores. These high 
values generally suggest that local cobble resources were being used to replenish tool kits brought to 
the site. Cobble cores were used to produce formalized flake tools ("flake tool" categories in Tables 26 
- 28), and also to manufacture flakes which were used as cutting and scraping tools without specialized 
edge shaping and resharpening ("utilized flakes" category in Tables 26 - 28). Figure 65 shows a 
sample of such cutting and scraping tools from various disturbed and undisturbed contexts apart from 
the dated feature clusters including end scrapers (Figure 65A - D), unifacial side-scrapers (Figure 65E 
- H), compound side and end scrapers (Figure 651- L), wedges (Figure 65M - 0), bipolar cores (Figure 
65P), and blade-like flake tools (Figure 65Q). Cortex is present on many of these tools and its presence 
illustrates the point that many of the flake tools were made from flakes derived from cobble cores like 
the ones illustrated in Figure 65P and Figure 66. 
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FIGURE 65 

Sample Lithic Artifacts from Miscellaneous Contexts 
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A- Jasper end scraper.
 
B - Chert end scraper.
 

C - Chert end scraper.
 
D - Chert end scraper.
 

E - Jasper unifacial side scraper.
 

F - Chert unifacial side scraper.
 

G - Jasper unifacial side scraper.
 

H - Jasper unifacial side scraper.
 
I - Jasper compound side
 

& end scraper. 

J - Jasper compound side 

& end scraper. 
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K - Jasper compound side 
& end scraper. 

L - Chert compound side 

& end scraper. 

M - Jasper wedge. 

N - Chert wedge. 

o -Jasper wedge. 

P - Jasper bipolar core. 
o -Jasper blade-like flake tool. 

1 inch 
I 

2cm 



FIGURE 66 

Sample Cobble Cores 

A 
ie. 
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A - Feature 251, jasper core. 1 inch 
i

B - N40 E40, quartz core. 2cm 

TABLE 27
 

Total Lithic Artifact Assemblage--Cortex Percentage
 

RAW MATERIALS 

TOOL TYPE QUARTZITE QUARTZ CHERT JASPER RHYOLITE ARGILLITE 
IRON­

STONE OTHER TOTAL 

Flakes 23 26 25 43 3 0 6 9 32 

Utilized 
Flakes 

49 41 45 60 0 0 49 

Flake 
Tools 

59 44 45 55 50 50 33 0 49 

Paleo-Indian 
PoinlS 

0 0 0 

Archaic 
Points 

100 0 0 0 33 

Woodland I 
PoinlS 

0 0 20 36 0 20 0 22 

Woodland II 
Points 

0 0 0 

Early Stage 
Biface Rejects 

67 38 100 94 0 76 

Late Stage 
Bilace Rejects 

0 14 14 26 0 33 0 18 

Misc. Stone 
Tools 

11 25 17 43 0 0 22 

Cores 50 84 90 81 82 

Total 25 28 27 44 4 9 8 34 
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FIGURE 67 

San1ple Bifaces 

A 

B o 

E
 

A- Jasper. G - Jasper.
 
S - Jasper. H - Quartz.
 

C - Jasper. I - Chert.
 
0- Chert.
 

E - Quartzite. 1 inch
 
F - Chert.
 

Figure 67 shows a number of bifaces from miscellaneous contexts apart from the dated feature 
clusters. In some cases (Figure 67A - E) cortex is present on the proximal (basal) end of the bifaces. 
Kalin (1981) has shown in experimental studies that the presence of cortex on proximal ends of bifaces 
is associated with the production of points and bifaces from small cobbles which were split in half via 
bipolar percussion and then reduced. Geier (1990) has described archaeological specimens associated 
with bipolar reduction in some detail and examples have been noted from Delaware (Custer and Silber 
1994). Ritchie (1961:29) also notes that renmant pebble cortex on point bases is a diagnostic trait of 
some stemmed point varieties. In addition to a biface technology based on bipolar reduction ofcobbles, 
bifaces made from flakes are also present (Figure 67F) along with examples of more regularized biface 
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TABLE 28
 

Total Lithic Artifact Assemblage-­
Raw Material Percentage by Tool Type
 

RAW MATERIALS 

TOOL TYPE QUARTZITE QUARTZ CHERT JASPER RHYOLITE ARGILLITE IRONSTONE OTHER 

Flakes 7 26 18 45 2 <1 <1 

Utilized 
Flakes 

6 36 22 36 <1 <1 

Flake 
Tools 

4 33 20 41 <1 <1 

Paleo-Indian 
Points 

33 67 

Archaic 
Points 

33 33 33 

Woodland I 
Points 

3 10 14 50 15 7 

Woodland II 
Points 

50 50 

Early Staae 
Biface Rejects 

14 19 19 43 5 

Late Stage 
Biface Rejects 

8 27 14 37 6 6 2 

Misc. Stone 
Tools 

24 33 16 19 5 3 

Cores 2 29 9 60 

Total 7 26 18 45 2 <1 <1 

reduction (Figure 670 - I), but these bifaces are less numerous in the assemblage. In sum, the general 
biface assemblage shows a reliance on bipolar reduction of secondary cobbles. Use of bipolar reduction 
is also seen in the flake procluction technology as evidenced by the presence of bipolar cores (Figure 
65P). 

Table 28 shows the percentage of lithic raw material use for each tool type among the general 
site assemblage. The combination of cryptocrystalline chert and jasper accounts for 64% of the 
assemblage and jasper is the most frequently used individual material. Jasper and chert combined, and 
jasper individually, are also the most frequently used materials for the individual tool types. Quartz is 
the next most frequently used material and accounts for 26% of the assemblage. Other raw material 
types account for only a small portion of the assemblage. Thus, cryptocrystalline jasper and chen, and 
quartz, derived for the most part from cobbles, are the basis of the lithic technology of the inhabitants 
of the Leipsic Site. The greatest variety of raw material use is seen for projectile points and bifaces. 
This pattern of raw material use has been observed in other lithic assemblages (e.g. - Custer 1989, 
1990; Custer and Silber 1994). 
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Another topic to discuss with regard to 
the general lithic assemblage relates to 
projectile points. Table 29 shows the 
correlations of point width and raw materials 
with patterns of point breakage. Tip damage, 
which is indicative of point use as true 
projectiles (Odell and Cowan 1986), is present 
on 67% of the points less than 20 mm in width 
and on 17% of the points more than 20 mm 
wide. Application of the difference-of­
proportion test (Parsons 1974) shows that this 
difference is statistically significant. Therefore, 
narrow points less than 20 mm wide more 
commonly functioned as projectile points than 
the points more than 20 mm wide. This finding 
confirms similar studies of the relationships 
between point width and function (Custer 1991; 
Custer and Silber 1994). 

TABLE 29
 

Projectile Point
 

Breakage Patterns
 

Tip Damage Tip Damage Medial 
Present Absent Fracture 

Present 
Point Width 

0- 20 mm 
20 -40 mm 

43 
5 

16 
16 

5 
8 

Raw Material 

Quartzite 
Quartz 
Chert 
Jasper 
Argillite 

0 
5 
10 
23 
9 

1 
5 
6 
14 
3 

0 
1 
2 
9 
0 

Ironstone 1 4 2 

Transverse medial fractures indicative of knife use (Truncer 1990) are also present in the 
assemblage, and their frequency is noted in Table 29. Transverse medial fractures occur on broken 
points with tip damage. The co-occurrence of these two breakage types, each associated with a different 
tool function, on individual points indicates that they were used for multiple functions including projectile 
points and cutting tools such as hafted knives. Transverse medial fractures occur on 25% of the narrow 
blade points and on 55% of the wider points. Application of the difference-of-proportion test in this 
case shows that the varied proportions are statistically significant. Thus, wider points were more likely 
to be used as hafted cutting tools than narrow points. Similar relationships between point width and 

TABLE 30
 

Summary Tool Catalog
 

Total Webb Woodland II 
PoinlSlKnives 83 (17) 1 (0) 0 
Late Stage Bifaces 51 (9) 2 (0) 7 (2) 
Early Stage Bifaces 42 (32) 1 (1) 1 (0) 
DrillS 0 0 0 

1::,III_'.:::::I:::':I::::::I:::::I::i~tlli:::':I::',I,i":'::III:::I:III:I,I:,,II,:':I,I:!:I:::I:I:I,:::':':'1I":,I~i:~:::,:I:':I,::::: 
f'm!!fj§~t~I,I,I,MAA!~J1i~f:Mt:::f::::ffff~tfilJM:ffit:::g,:::f::f%::%i?t:i:ff~t:~!#':f:t#: 
:':'J:ij@ijm¥t§fHM~W.t:::':::':::r:::::t~r:HgtttttttMi!t::::'::::::::::t:::rtt::~::J~tt::t:: 

Slug-Shaped Unifaces 0 0 0 
Wedges 12 (10) 0 2 (2) 
Primary Cores 20 0 0 
Secondary COres 92 0 1 

1':::18I'::'::':':::::,:'::I'I':!I:,!:::::',:::':I::',11:..1:::1,1:1:1'1:::::::1:11:':1:::::11:::::::::1::::1,,:::::11::::,:,::::1:1:'::::::','::::'::'1"'1:1::1":I:::'::,:I!::'!:,,':::::!I:::':: 

!:::illllllll_!'::!:!:::::::i':::'::lii!II:::,:::::::::::,::~I~~~,:::::!::,,'!'!,!:!:,!::,:!::::::I:]I:::::i,:,:,:!i:: 

Total 933 (388) 18 (3) 58 (33) 

(#) - Tools With COr1ex 

knife use have been noted in other studies 
(Custer 1991). 

Table 29 also shows a crosstabulation 
of raw materials and point breakage patterns. 
Chert, jasper, and argillite show significantly 
larger proportions of tip damage and these 
materials must have been more commonly used 
to manufacture projectile points. However, 
jasper points also show medial fractures 
indicative of knife use. Ironstone points more 
commonly show signs of knife use and this 
correlation of raw material type and function 
has been noted in other studies (Custer and 
Bachman 1983). 

Table 30 shows a summary catalog of 
the main lithic tool types in the total lithic 
assemblage and in the Webb and Woodland II 
feature cluster assemblages. Because of the 
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FIGURE 68
 

Conjoined Argillite Flakes from Feature 164
 

1 inch 
I 

2cm 

mix of occupations, it is not useful to conduct a detailed analysis of the tool composition for the total 
site assemblage. However, it can be noted that almost all of the main tool categories are present except 
for drills, slug-shaped unifaces (limaces), and gravers. These specific tool types may be missing 
because other generalized flake tools were used for the functions usually associated with the specialized 
tool forms. 

Figure 68 shows a special set of argillite flakes found in Feature 164. These three flakes all fit 
together, or conjoin, and were found together in a single level of the feature. The three flakes were 
removed as part of an episode of biface reduction from a rather flat, and thin biface. Based on the size 
of the flakes, the biface must have been more than 50 mm wide. The presence of rather large bifaces 
of argillite has been noted at other sites in central Delaware (Custer 1989:226-228). 

Webb Complex and Woodland II Period Lithic Assemblages. The lithic artifact assemblages 
from the Webb Complex and Woodland II Period feature clusters are rather small and not suitable to a 
wide range of analyses. Table 31 shows a summary catalog of the Webb Complex lithic artifact 
assemblage and Tables 32 and 33 show cortex percentages and raw material type percentages for 
individual tool types based on Table 31. Tables 34 - 36 show the same data for the Woodland II Period 
assemblage. Summary tool catalogs for each of these two occupations are included in Table 30 and 
Figure 69 shows a sample of the tools. 
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TABLE 31
 

Webb Complex Lithic Artifact Assemblage and Raw Materials
 

RAW MATERIALS 

TOOL TYPE QUARTZITE QUARTZ CHERT" JASPER RHYOLITE ARGILLITE TOTAL 

Flakes 36 (9) 211 (29) 31 (5) 80 (27) 1 (0) 1 (0) 360 (70) 

Utilized 
Flakes 

13 (1 ) 13 (1 ) 

Flake 1 (1 ) 12 (5) 2 (1) 1 (0) 16 (7) 
Tools 

Woodland I 1 (0) 1 (0) 
Points 

Early Stage 1 (1 ) 1 (1 ) 
Biface Rejects 

Late Stage 2 (0) 2 (0) 
Biface Rejects 

Other Bifaces 1 (0) 1 (0) 
& Fragments 

Misc. Stone (0) 1 (0) 
Tools 

Cores 1 (0) 1 (0) 

Total 38 (11) 242 (35) 33 (6) 81 (27) 1 (0) 1 (0) 396 (79) 

" - includes chalcedony (#) ­ artifacts with cortex 

TABLE 32 

Webb Complex Lithic Artifact Assemblage--Cortex Percentage
 

RAW MATERIALS 

TOOL TYPE QUARTZITE QUARTZ CHERT" JASPER RHYOLITE ARGILLITE TOTAL 

Flakes 25 14 16 34 0 0 19 

Utilized 
Flakes 

8 8 

Flake 
Tools 

100 42 50 0 44 

Woodland I 
Points 

0 0 

Early Stage 
Biface Rejects 

100 100 

Late Stage 
Biface Rejects 

0 0 

Other Bifaces 
& Fragments 

0 0 

Misc. Stone 
Tools 

0 0 

Cores 0 0 

Total 29 14 18 33 0 0 20 

" - includes chalcedony 
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TABLE 33
 

Webb Complex Lithic Artifact Assemblage-­

Raw Material Percentage by Tool Type
 

RAW MATERIALS
 

TOOL TYPE QUARTZITE QUARTZ CHERT" JASPER -­RHYOLITE ARGILLITE 

Flakes 10 59 9 22 <1 <1 

Utilized 100 
Flakes 

Flake 6 75 12 6 
Tools 

Woodland I 100 
Points 

Early Stage 100 
Silace Rejects 

Late Stage 100 
Silace Rejects 

Other Bifaces 100 
& Fragments 

Misc. Stone 100 
Tools 

Cores 100 

Total 10 61 8 20 <1 <1 

" - includes chalcedony 

TABLE 34
 

Woodland II Period Lithic Artifact Assemblage and Raw Materials
 

RAW MATERIALS 

TOOL TYPE 

Flakes 

Utilized 
Flakes 

Flake 
Tools 

Early Stalle 
Siface Rejects 

Late Stage 
Bilace Rejects 

Other Bifaces 
& Fragments 

Misc. Stone 
Tools 

Cores 

QUARTZITE 

82 (15) 

7 (4) 

5 (3) 

1 (0) 

1 (0) 

QUARTZ 

319 (76) 

10 (6) 

3 (1) 

2 (0) 

CHERT 

222 (40) 

9 (4) 

8 (1) 

1 (0) 

1 (0) 

1 (0) 

1 (0) 

JASPER 

491 (170) 

13 (10) 

14 (9) 

4 (2) 

6 (3) 

RHYOLITE 

12 (0) 

ARGILLITE 

12 (0) 

IRONSTONE 

4 (0) 

1 (0) 

TOTAL 

1142 (301) 

39 (24) 

30 (14) 

(0) 

7 (2) 

(0) 

3 (0) 

7 (3) 

Total 96 (22) 334 (83) 243 (45) 528 (194) 12 (0) 12 (0) 5 (0) 1230 (344) 

(#) - artifacts with cortex 
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TABLE 35
 

Woodland II Period Lithic Artifact Assemblage-­
Cortex Percentage
 

RAW MATERIALS 

TOOL TYPE 

Flakes 

Utilized 
Flakes 

Flake 
Tools 

EarlySta~e 
Biface Rejects 

Late Stage 
Biface Rejects 

Other Bifaces 
& Fragments 

Misc. Stone 
Tools 

Cores 

QUARTZITE 

18 

57 

60 

0 

0 

QUARTZ 

24 

60 

33 

0 

CHERT 

18 

44 

12 

0 

0 

0 

0 

JASPER 

35 

77 

64 

50 

50 

RHYOLITE 

0 

ARGILLITE 

0 

IRONSTONE 

0 

TOTAL 

26 

62 

47 

0 

29 

0 

0 

43 

Total 23 25 19 37 0 0 0 28 

TABLE 36
 

Woodland II Period Lithic Artifact Assemblage-­
Raw Material Percentage by Tool Type
 

RAW MATERIALS 

TOOL TYPE 

Flakes 

Utilized 
Flakes 

Flake 
Tools 

EarlySta~e 
Biface Rejects 

Late Stage 
Biface Rejects 

Other Bifaces 
& Fragments 

Misc. Stone 
Tools 

Cores 

QUARTZITE 

7 

18 

17 

100 

14 

QUARTZ 

28 

26 

10 

67 

CHERT 

19 

23 

27 

14 

100 

33 

14 

JASPER 

43 

33 

47 

57 

86 

RHYOLITE ARGILLITE IRONSTONE 

<1 

14 

Total 8 27 20 43 <1 
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FIGURE 69 

Woodland II Period and Webb Complex Lithic Artifacts 

A B F 

E 

G 

A - Jasper end scraper. E - Jasper wedge. 
1 inch

S - Jasper end scraper. F - Quartz wedge. i 
2cmC - Chert unifacial side scraper. G - Jasper end scraper. 

D - Jasper compound end and side scraper. 

The Webb Complex and Woodland II Period assemblages show the same focus on secondary 
cobble lithic sources that was seen in the overall assemblage. The similarity of cobble use usage at the 
site spans more than 20 centuries and represents a long-tenn trend in lithic resource use. Cryptocrystalline 
materials are as common in these two assemblages as they were in the overall assemblage. The number 
of different tool forms in these assemblages is lower than the number in the overall site assemblage 
(Table 30), but this difference is probably related to sample size. 

Flake Attribute Analysis. In order to identify trends in biface and core reduction at the Leipsic 
Site, flake attribute analyses were applied to samples of debitage from dated feature clusters. No flake 
attribute analyses were undertaken using artifacts that could not be assigned to dated feature clusters 
because the artifacts from disturbed contexts would not yield meaningful data. Based on the works of 
Riley, Custer, Hoseth, and Coleman (1994), Verrey (1986), Magne (1981), and Gunn and Mahula 
(1977), which considered samples of flakes from experimental replication of stone tools (Plates 17 and 
18), a variety of flake attributes, specifically flake shape and size, platform shape and preparation, 
presence/absence of cortex, biface edge remnants, flake scars, and counts of flake scars and their 
directions, were tabulated to determine whether or not the flakes were the result of biface reduction or 
core reduction activities. It should be noted that while no single flake attribute is a definitive indicator 
of core or biface reduction, examination of the distributions of all of the flake attributes as a whole can 
allow conclusions regarding lithic reduction activities. 

Results of flake attribute analysis of a sample of 50 flakes from Feature 202/235, which dates to 
the Webb Complex, are contained in Table 37. These data show that a mixture of biface and core 
reduction took place in this area of the site. It is also clear that the reduction of locally available 
cobbles was an important supplementary source for expedient needs. 
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PLATE 17
 

Flakes from Experimental Production
 
of Stone Tools Used in Flake Attribute Analysis
 

TABLE 37
 

Feature 202/235 Flake Attribute Frequencies
 

Flake Type Platform Shape Size Platform Preparation 
Complete 24 Triangular 8 <2em 28 Present 6 
Proximal 11 Flat 10 2-5 em 22 Absent 29 
Medial 7 Round 17 >5em 0 No Observation 15 
Distal 8 No Observation 15 

Scar Count Scar Directions 
Cortex Remnant Biface Mean 1.74 Mean 1.62 

Present 12 Edge Standard Deviation .87 Standard Deviation .77 
Absent 38 Present 0 

Absent 50 
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PLATE 18
 

Bifaces Replicated by Errett Callahan
 
for Experimental Study of Debitage
 

In tenns of flake type, there is a fairly even number of complete and broken flakes which 
indicates a mixed technology. This pattern is also present in the tabulation of platfonn shape where a 
fairly even distribution of triangular and flat platfonns is observed. However, the majority ofobserved 
platfonns consist of round forms, an indicator of decortication activities. No remnant biface edges 
were present on the sample flakes and very little platform preparation is indicated, suggesting that 
biface reduction probably did not dominate tool production activities in this part of the site. When the 
number and directions of flake scars on the dorsal surfaces of sample flakes are compared to the results 
of reduction experiments (Riley, Custer, Hoseth, and Coleman 1994), the mean counts are most similar 
to early stage bifaces. A fairly strong presence of cortex is indicated in the sample, and the majority of 
flakes are small to medium in size, suggesting that they did not come from large cores or large early 
stage bifaces. 

109
 



The results are anomalous in one 
respect. The mean values for flake scar and 
directions indicate early stage biface reduction. 
The distance of the Leipsic Site from primary 
sources ofraw material make it highly unlikely 
that bifaces in the early stages of reduction 
would have been transported such a distance 
before secondary reduction occurred. 
Furthermore, the flakes were recovered from a 
house pit feature, and early stage reduction 
activities that would produce large amounts of 
waste material would not be likely to occur 
within a living structure. Finally, no clear 
evidence of artifact caches was observed at the 
Leipsic Site, so it is not likely that early stage 
bifaces were being stored at the base camp. In 
sum, results from analysis of flakes from 
Feature 202/235 indicate a mixture of core and 
biface technology that was supplemented by the 
expedient use of local pebbles and cobbles. 

TABLE 38
 

Feature 215 Flake
 
Attribute Frequencies
 

Flake Type Platform Shape 
Complete 20 TriangUlar 2 
Proximal 18 Flat 11 
Medial 4 Round 25 
Distal 8 No Observation 12 

Cortex Remnant Biface Edge 
Present 19 Present 1 
Absent 31 Absent 49 

Size Platform Preparation 
<2cm 43 Present 6 
2-5 em 
>5cm 

7 
0 

Absent 
No Observation 

32 
12 

Scar Count Scar Directions 
Mean 2.00 Mean 1.60 
Standard Deviation .87 Standard Deviation .95 

Results of flake attribute analysis of a sample of 50 flakes from Feature 215, which dates to 
the Woodland II Period, are contained in Table 38. These data show that a mixture of biface and core 
technology was practiced in this are of the site during the Woodland II Period. In addition, the use of 
locally available pebbles and cobbles to produce flakes for expedient needs appears to have been 
very important to the Leipsic Site's inhabitants. 

In terms of flake type, broken flakes dominate the sample suggesting that bifaces were reduced 
at the site. However, only two of the sample flakes contained triangular platforms that are most often 
associated with biface thinning activities (Ounn and Mahula 1977). The overwhelming majority of 
observed platforms were round, an indication of decortication activities. Very low frequencies of 
remnant biface edges and platform preparation were present. When the mean values for the number 
and direction of flake scars on the dorsal surfaces of the sample flakes are compared to values recorded 
for reduction experiments, the number of scars is most similar to the value for all bifaces, whereas 
the number of directions is most similar to the value for early stage bifaces. The percentage of flakes 
with cortex is fairly high, suggesting that local cobbles and pebbles were important sources of raw 
material for expedient lithic needs. The overwhelming majority of flakes in the sample were very 
small. 

The small size of the flakes may indicate that tool edge maintenance was taking place in this 
part of the site, which would be expected at a base camp. This activity might also account for the 
high number of broken flakes in the sample. However, when considered in light ofother data such as 
the high frequency of cortex and the high incidence of round platforms in the sample, the small size 
and highly fractured state of the flakes may be further indicators of bipolar reduction of small pebbles 
and cobbles. In sum, results of analysis of flakes from Feature 215 indicate a mixture of biface and 
core technology during the Woodland II Period with a strong reliance on local pebbles and cobbles to 
meet the lithic needs of the Leipsic Site's inhabitants. 
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TABLE 39 
Results of flake attribute analysis of a 

sample of 50 flakes from Features 229 and 354, Feature 229 and 354 Flake 
which date to theWoodland II Period, are shown 

Attribute Frequencies	 in Table 39. These data indicate that a mixture 
of biface and core technology was practiced in 
this part of the site during the Woodland II 

Flake Type Platform Shape 
Complete 18 Triangular 1 Period, but that an important source of raw 
Proximal 10 Flat	 10 material for the site's inhabitants was locally 
Medial 5 Round 17 
Distal 17 No Observation 22 available pebbles and cobbles. 

Cortex Remnant Biface Edge 
Present 18 Present o In terms of flake type, the majority of 
Absent 32 Absent 50 sample flakes were broken. Broken flakes are 

traditionally associated with biface reduction 
41 5 

Size	 Platform Preparation 
<2em	 Present (Lowery and Custer 1990:97). However,
2-5 em	 Absent9	 23 
>5em	 No Observation fracturing can also be expected from bipolar 

reduction activities which prehistoric tool 
o	 22 

Scar Count Scar Directions 
Mean 1.98 Mean 1.74 makers used to extract flakes from small pebbles 
Standard Deviation .86 Standard Deviation	 1.21 and cobbles (Parry and Kelly 1987:287). The 

majority ofobserved platforms on sample flakes 
were round, which indicates decortication 

activities. The high incidence ofcortex on the sample flakes supports the inference that local cobbles 
were being reduced; this process would have necessitated the removal of cortex from the cobble 
surface. No remnant biface edges were present on the flakes and a very low frequency of platform 
preparation, associated with biface reduction, is indicated. When the values for number and directions 
of scars on the dorsal surfaces of the flakes are compared to values from experimental data for these 
attributes (Riley, Custer, Hoseth, and Coleman 1994), both numbers are most similar to values for 
biface reduction. In terms of size, the 

TABLE 40overwhelming majority of sample flakes are
 
very small. In sum, the results indicate a
 Feature 353 Flakemixture of biface and core technology with a
 
strong reliance on locally available cobbles
 Attribute Frequencies
and pebbles as a source offlakes for expedient
 
lithic needs.
 

Flake Type	 Platform Shape 
Complete 21 Triangular 4 

Results of flake attribute analysis of	 Proximal 11 Flat 15 
Medial 6 Round 13a sample of50 flakes from Feature 353, which Distal 12 No Observation 18 

dates to the Clyde Farm/Barker's Landing 
Cortex	 Remnant Biface Edge Complex, are shown in Table 40. These data 

Present 32 Present 0 
indicate that a mixture of biface and core Absent 12 Absent 50 

technology was practiced in this part of the 
Size Platform Preparation


site during the early part of the Woodland I <2cm Present
41 3 
2-5 em Absent9	 29Period, and that locally available cobbles and >Sem	 No Observation0	 18 

pebbles were important sources of raw 
Scar Count	 Scar Directionsmaterials to meet the lithic needs of the 

Mean 1.66 Mean 1.30
Leipsic Site's inhabitants. Standard Deviation .82 Standard Deviation .54 
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In terms of flake type, there is a fairly equal distribution of complete and broken flakes, 
indicating that both bifaces and cores were being reduced. The majority of observed platforms on 
the sample flakes were flat. Flat platforms have been associated with core reduction (Gunn and 
Mahula 1977). Arelative1y high frequency of round platforms, associated with decortication activities 
(Gunn and Mahula 1977), was also noted. No remnant biface edges were present on sample flakes 
and a very low incidence of platform preparation was observed, indicating that the level of biface 
reduction at the site during this time period was probably low. The values for the number and 
direction of flake scars fell in between the values associated with reduction of cores and staged 
bifaces, which makes interpretation of these results difficult. The frequency of cortex on sample 
flakes was very high, indicating a strong reliance of local cobbles and pebbles to support the lithic 
needs of the site's inhabitants. Finally, the majority of flakes in the sample were very small in size. 
In sum, the results indicate a mixture of biface and core technology at the Leipsic Site during the 
early Woodland I Period with a strong reliance on local secondary lithic resources to supply the raw 
materials needed for expedient needs. 

In sum, the flake attribute analyses show a mix of core and biface reduction activities during 
varied time periods of the site's occupations. The importance of cobble resources is also underscored 
by the results of the flake attribute analyses. 

Blood Residue Analysis 

A total of 680 artifacts, including tools and debitage, from plow zone and feature contexts 
were tested for the presence of blood residues using the protocols developed by the University of 
Delaware Center for Archaeological Research (Custer, Ilgenfritz, and Doms 1988). The analysis is 
used to determine the presence of hemoglobin on artifacts that could indicate the use of tools in game 
procurement and processing activities. 

Background tests on soils and non-culturally altered cobbles (Grettler, Seidel, and Kraft 1994) 
provided negative results indicating that the blood residue tests could be applied to artifacts without 
fear of false positive results. All blood residue tests on artifacts produced negative results. No 
positive blood residue reactions were observed. These results indicate only that blood residues are 
not now present on these artifacts. No further interpretations are possible. 

Analysis of Flotation Materials 

The earlier description of artifacts and ecofacts from the flotation samples noted the varied 
types of materials recovered from the flotation analysis. Artifacts mainly included lithic debris such 
as small flakes and shatter. The distribution of raw materials among the small debris matched the 
same distributions among the larger flakes. 

The ecofact assemblage was comprised mainly of seeds (Tables 6 and 7). A total of 7597 
seeds was recovered along with more than 90,000 unidentifiable plant spores. However, only 136 of 
the seeds (2%) were charred. Charring of seeds is usually considered to be an indicator that the seeds 
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were actually introduced into pit fill by humans during prehistoric times as part of their deposition of 
food garbage, or other refuse. Therefore, using this line of reasoning, only 2% of the seed remains 
can be assumed to be either actual food remains or other plants used by the site's prehistoric inhabitants. 

The assumption that charring of seeds in features is an indicator of prehistoric use of the 
seeds is called into question by the fact that 77 of the charred seeds (57%) are from plants of 
European origin that would not have been present at the site prior to A.D. 1600 (Table 6). Of the 77 
charred seeds from European species, 54 seeds (70%) are from a single species, Copperleaf (Acalypha 
m). Another way to view the data is to note that of 24 species of plants represented by charred 
seeds, 10 species (42%) were of European origin (Table 6). 

In our opinion, these data cast doubt on the assumption that charring of seeds is a good 
indicator of aboriginal use. The presence of substantial numbers of charred seeds from non-native 
species of European origin in prehistoric pit fill clearly shows that charred seeds that were never 
used by prehistoric peoples can occur in prehistoric pits. This finding should not be especially 
surprising given the small size of seeds. There are probably many natural processes of site disturbance 
on a small level, such as bioturbation, that could introduce non-cultural seeds into the feature fill. 
Furthermore, the sandy, unconsolidated nature of the feature fill, which allows archaeologists to 
recognize features within the surrounding compact subsoil, makes it easier for insects, worms, and 
other animals to penetrate the feature fill and allows for the introduction of foreign seeds from 
within the disturbed plow zone and ground surface. 

It should also be noted that earlier Phase II research at the Leipsic Site (Riley, Bachman, et 
al. 1994) and at the DoverDowns Site (Riley, Watson, and Custer 1994) showed that similar processes 
of micro-disturbance of features had taken place. At both sites, accelerator dates on very small 
pieces of charcoal were obtained from features with well-dated associated diagnostic artifacts. In 
all cases, the dates did not match the known range of the artifacts, and it was clear that the small 
pieces of younger charcoal had become mixed in with the feature fill. 

These data generally suggest that the cultural significance of the presence of charred seeds 
within features must be assessed with some care. When single specimens from small numbers of 
features are present, such as is the case for Pigweed, Butterflypea, Chokeberry, Greenbriars, and 
Pinweed (Table 6), there is a good chance that their inclusion in the pit fill is accidental and not due 
to their prehistoric use. However, for species such as Pigweed (Amaranthus s1'.), which have been 
found in abundance at many other sites and which are clearly used as plant foods by NativeAmerican 
groups (Smith 1992), the individual occurrence of a charred seed probably does represent bona fide 
use of this species. On the other hand, for species such as Butterflypea, Chokeberry, and Pinweed 
(Table 6), which have no clear-cut uses, single-seed occurrences are probably not indicative of 
prehistoric utilization. In general, if seed occurrence seems to fit with previously documented 
patterns, the flotation data are probably valid. On the other hand, if anomalous data are noted, 
accidental inclusion and feature disturbance must be viewed as the cause of the anomaly rather than 
some unknown and new prehistoric behavior pattern. The only problem with this kind ofconservative 
approach, however, is that it will make it very difficult to recognize and document new and undiscovered 
patterns of prehistoric plant use. 
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On a related issue, Table 6 shows that of the 7,250 uncharred seeds, 6,900 seeds (95%) were 
from species of European origin. This finding clearly shows that uncharred seeds that have nothing to 
do with prehistoric peoples can be introduced into pit fill. Clearly, there is no reason to even consider 
the prehistoric cultural implications of the presence of species represented by uncharred seeds. 

When the factors of seed and feature taphonomy noted above are considered, the data from 
floated ecofacts from the Leipsic Site do not reveal many exciting insights. Amaranth and Chenopodium, 
the two most conunon wild seed plant foods in eastern North America (Smith 1992) are present. These 
seeds, and the other food and medicinal plants, are primarily available in the late sununer and early fall, 
as are most seeds in this region, and indicate that at least some of the site's occupations probably 
occurred during that season of the year. 
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