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CHAPTER 3H 

ARCHAEOBOTANICAL ANALYSIS FOR FEATURES 7, 13, 14, 18, and 19 
Erin Susan Smith (NSF-REU 2006) 

 

Introduction 

The students and staff of the New Philadelphia field school collected 18 soil samples 

from the fill of 5 features during the 2006 field season. Also, archaeobotanical hand 

samples from 4 features and 16 additional proveniences were collected in the field during 

excavation. These materials were transported to the Illinois State Museum Research and 

Collections Center (ISM-RCC) in Springfield, IL. Marjorie Schroeder (ISM) and the 

students of the New Philadelphia field school, under the supervision of Schroeder, 

performed all processing and analysis of archaeobotanical data at the ISM-RCC.  

 

Method     

Soil samples were water-floated using a barrel system to remove the light fraction. The 

heavy fractions were re-floated in a zinc chloride solution to remove additional 

archaeobotanical material.   

 

The samples were then screened into >2mm, 2-to-0.5mm, and <0.5 fractions. The >2mm 

fraction was sorted into charcoal and non-charcoal contaminant. The charcoal was then 

examined under a binocular microscope, sorted into wood, bark, seeds, maize, tuber, etc., 

and weighed. Additionally, Schroeder took a subsample of the >2mm wood charcoal and 

identified the taxa of roughly 20 specimens from each soil sample.  

 

The >2mm charcoal fraction from Bag 20 (Block 8, Lot 2, Feature 14, Level a1) was 

contaminated and thus discarded during processing. Therefore, percentages and general 

site assessments of archaeobotanical material > 2mm excludes this sample. 

 

A geologic riffle sampler was employed to obtain a random subsample of the 2-to-0.5mm 

fraction. The subsample was analyzed under a binocular microscope and sorted into 

charcoal and non-charcoal contaminant. Both components along with the remainder of 

the 2-to-0.5mm fraction were weighed, and the charcoal from the subsample was not 

counted. Using this information, the weight of charcoal contained within the unsorted 2-

to-0.5mm remainder was estimated (see Tables below). 

  

RESULTS  

Feature 7 (Block 4, Lot 1) 

Three soil samples were collected from Feature 7, which is a pit cellar that measures 10.5 

x 3.5 ft and 1.2 ft deep below the plow zone. Mean charcoal density was a moderate 

3.988 g/10 l, with a range of 2.336 to 5.149 g/10 l (see Table below). The deepest sample 

(level a3) contained the lowest density, but the middle sample (level a2) contained the 

highest charcoal density. 

 

Wood and bark formed 92% of the charcoal assemblage. Oak (Quercus sp.) is most 

abundant (58.5%), and red oak (subgenus Erythrobalanus) composes 78% of the oak 

specimens identified beyond the species level (see Table below). Oak is the most 
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ubiquitous wood type found at the site because taxa of this species are present in all soil 

samples from all features. Red oak is present in 16 of 17 samples, and white oak 

(subgenus Lepidiobalanus) is found in 15 of 17 samples. These results are consistent with 

the General Land Office Survey completed by J&J McDonald in 1816 for the area of 

Hadley Township that surrounds New Philadelphia. Along lines walked through sections 

21-28 and 33-36, which surround New Philadelphia, 72% of the trees recorded by 

McDonald are oak. 

 

Also significant is the Pinus sp. (pine) charcoal included in the assemblage from level a1. 

Pine composes only 3% of the charcoal of Feature 7, but this pine represents 67% of all 

pine found at the site, or 2 of 3 specimens (see Table  below). Pine is not endemic to 

central Illinois and had to be imported from other states. Logging began during the 1830s 

on land in Wisconsin ceded to the US government by Native Americans. Pine was then 

shipped down the Wisconsin and Mississippi Rivers to St. Louis (Nesbit 1973). The 

residents of New Philadelphia could have obtained Wisconsin pine from St. Louis or a 

more northern location on the Mississippi. 

 

Zea mays (maize) kernels, cupules and glumes constituted 3% of the charcoal from 

Feature 7. All of these specimens were located in level a1.    

 

Feature 7 contained 76% of the unidentifiable >2mm specimens found on the site. 

Unknowns >2mm are found in all 3 levels (2 in level a1, 6 in level a2, and 5 in level a3).  

 

Feature 13 (Block 4, Lot 1) 

Feature 13 is a cistern/ well and is represented by five soil samples in this study. The 

feature contains a mean charcoal density of 4.35 g/10 l, which is quite high considering 

that the total mean of 5.29 g/10 l for all samples is skewed by the extremely high mean 

charcoal density of feature 19 (see Table below). Excluding the mean charcoal density of 

Feature 19, the mean charcoal density for all samples would be 3.10 g/10 l. Thus, Feature 

13 contains a significantly high mean charcoal density. 

  

Wood and bark make up 85% of the >2mm charcoal assemblage. Oak is most plentiful 

(76.7%), and includes identifiable red oak (34%) and white oak (41.75%) specimens (see 

Table below). In addition, a group of specimens classified as “oaks or hickories” 

constitutes 10.68% of the charcoal. 2 Carya sp. (hickory) specimens from level a2 

represent only 2% of the charcoal assemblage of Feature 13, but constituted 22% of the 

total hickory wood charcoal found. This is significant because 21% of the trees recorded 

in the General Land Office Survey taken in the vicinity of New Philadelphia are hickory. 

Thus, hickory is the 2
nd

 most abundant tree type recorded during the survey.  

  

Maize cupules constitute 15% of the charcoal, which represents 90% of the total cupules 

found at the site. Cupules are found in all levels except level a5, and range from 3 

cupules in level a2 to 64 cupules in level a4. Carbonized maize cobs are also present in 

this feature (see Table below). The 7 cobs recovered from level a2 and 3 cobs from level 

a3 represent the only cobs recovered from the site. 
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A moderate number of uncarbonized raspberry (Rubus sp.; 61.4 seeds/10 l) and ground 

cherry  (Physalis sp.; at least 1 seed/ 10 l) seeds are found in the 2-0.5mm fraction (see 

Table below). Their weight is included in the total charcoal density estimate (g/10 l) for 

Feature 13. All raspberry and ground cherry seeds are located in level a5 of Feature 13. 

  

The 2-0.5mm fraction from level a4 contains 1 Amaranthus (pigweed), 1 Asteraceae 

(sunflower), and 1 Panicum (grass) seed. These specimens are the only seeds of their 

respective taxa in the sample.  

 

Feature 14 (Block 8, Lot 2) 

Three soil samples were collected in Feature 14, which is a large cellar that measures 

about 18 x 16 ft. Archaeologists bisected the feature and the samples come from the 

northern portion of the cellar.  Unfortunately, as aforementioned, the >2mm charcoal 

fraction from level a1 was contaminated during processing. This sample was therefore 

discarded, and mean calculations were generated using only the 2 remaining samples. 

Although some data for level a1 are included in the table below, these data are based 

solely upon the 2-0.5mm fraction and are not factored into mean or total calculations for 

the feature. 

  

The mean charcoal density of Feature 14 is a low 2.10 g/10 l composed of 98% wood and 

bark (see Table below). Oak (57%) is once again the most frequent type, and easily 

dominates the wood assemblage of level a2 (17 of 20 subsampled wood specimens are 

oak; see Table below). In contrast, level a3 contains a much more diverse assemblage of 

wood types. Oak constitutes only 37% of the level a3 subsample and 26% of the 

subsample was unidentifiable. The remaining 37% is made up of 5 different wood types. 

The high diversity of wood in contrast with the low charcoal density (1.46 g/10 l) within 

level a3 may indicate a slow period of fill during the early closure of this feature.  

  

One carbonized Diospyros virginiana, or persimmon, seed was found in the >2mm 

fraction of level a3. This is the only persimmon found on the site.  

  

The 2-0.5mm fraction of level a2 contained 61.67 g/10 l of uncarbonized raspberry seeds. 

However, maize specimens were completely absent from both levels. 

 

Feature 18 (Block 3, Lot 7) 

One soil sample was taken from Feature 18, which is tentatively classified as a builder’s 

trench associated with the stone foundation of a house (Features 16, 17, & 21).  This 

sample exhibits the lowest charcoal density (1.93 g/10 l) found amongst the samples (see 

Table below). 

   

Wood and bark make up 92% of the charcoal. However, this assemblage differs from the 

other soil samples in that oak is not the prevalent wood type. There are less red oaks 

(14%) and oaks or hickories (19%) combined than Ulmaceae (38%). Ulmaceae represents 

the elm and hackberry family, which often grow well on cleared prairie (personal 

communication, M. Schroeder). Also, unidentified ring porous wood constitutes 24% of 

the assemblage.  
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Both 1 Corylus (hazelnut) and 1 J. nigra (black walnut) nut fragment were present in 

level a1. These nuts represent 22% of total nuts identified and the only black walnut 

recovered from the samples. Such nuts should have been readily available at New 

Philadelphia, since the General Land Office Survey notes a black walnut tree in section 

34 and hazel undergrowth along sections 23, 27, 28, and 34.   

 

Feature 19 (Block 4, Lot 1) 

Six samples were collected from five levels within Feature 19, which is interpreted as a 

storage area. Feature 19 displays a notably higher mean charcoal density  

(14.07 g/10 l) compared to the other features. Charcoal density ranges from 4.99 g/10 l in 

level a3 to 44.78 g/10 l at the bottom of level a5. The elevated charcoal density of the 

bottom of level a5 is due to the fact that this sample was taken from a distinct layer 

composed of uncarbonized seeds. The seeds’ weight was included in the charcoal density 

estimate. Nonetheless, 5 of the 6 samples contained mean charcoal densities of >10 g/10 

l, which is roughly twice the charcoal density mean of all features (5.28 g/10 l). 

  

Wood and bark constitute 97% of the charcoal >2mm. Oak composes 54.5% of the wood 

charcoal, and red oak (45%) is more abundant than white oak (10%). Ulmaceae  (20%) 

also occurs frequently throughout the feature, and is found in 5 of 6 samples. Level a3 

contains only oak and Ulmaceae specimens, while level a4 contains the aforementioned 

along with a single Prunus (wild cherries, plums) specimen. Perhaps this was a time of 

rapid feature infilling. 

  

In contrast, levels a1, a2, and a5 contain much more diverse wood charcoal assemblages. 

This general assessment of level a5 considers both samples from the level as one unit. 

The low wood diversity of the soil from the bottom of a5 results from the sampling of a 

seed layer. Although the sample from the bottom of a5 contains only oak and Ulmaceae 

specimens, the top of a5 includes several additional wood types. Among these is 1 pine 

specimen (33% of pine in all samples), which would have been transported to New 

Philadelphia from another state. 

  

Levels a1 and a2 contain 78% of the total hickory wood charcoal found in all soil 

samples from all features. Recall that hickory was the 2
nd

 most abundant local tree type in 

the New Philadelphia area according to the General Land Office Survey. Also, the 

remainder of the total hickory wood charcoal is found in level a2 of Feature 13, which is 

40 feet from Feature 19.  

  

Small amounts of maize constitute >1% of the total charcoal count for Feature 19. Maize 

is present in 3 of the 6 samples (level a1 and the top and bottom of level a5). Also, the top 

of level a5 contains 1 carbonized Triticum (wheat) seed >2mm. This is the only Triticum 

seed found in all 16 soil samples. 

  

The 2-0.5mm fractions from both of the level a5 samples yield a very large proportion of 

uncarbonized Rubus sp. (raspberry) and Physalis (ground cherry) seeds. In the upper 

layers of level a5, the high seed density was not readily visible until after processing of 
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the soil sample. The sample from the top of the level contains 33,123.64 raspberry 

seeds/10 l and 123, 777.87 ground cherry seeds/10 l. In contrast, the seeds are much more 

abundant in the sample from the bottom of the level. This was expected since the sample 

was collected from a continuous layer of seed visible near the base of the level. The 

bottom of level a5 contains 62,530.694 raspberry seeds/10 l and 11, 447.16 ground cherry 

seeds/10 l. The Feature 19 seed assemblage represents 99% of total seeds found in all 

features. There are several possible explanations for the high density of seeds found near 

the base of level a5. 

  

Calcareous raspberry seeds pass virtually undamaged through the human digestive tract 

and are often found within privy features (Rogers et. al. 1989). Although ground cherry 

seeds are smaller and somewhat more delicate, they also can be recovered from coprolites 

(Minnis 1989). Thus, the seeds could have been the product of human waste intentionally 

deposited inside of Feature 19. Perhaps the feature is a privy, but this seems logistically 

unlikely due to the increased work load required to build a stone-lined privy and the lack 

of necessity for stone-lined privies in frontier areas. Stone-lined privies would be cleaned 

out and re-used, and are more typically found in cities where both space and privacy are 

limited. Likewise, the seed presence occurs only within level a5 and dominantly within a 

thin, distinct layer near the base of the level. If the feature were a privy, it seems that 

seeds would be found more ubiquitously throughout the feature. No soil change was 

noted, and a richer, more organic soil would be expected within a privy.   

  

Another possibility is secondary deposition of human waste material within the feature. 

Perhaps chamber pots were emptied into the deep hole created during the abandonment 

of the initial function of the stone-lined feature.  It seems more plausible that waste would 

be emptied into a gaping hole that was potentially left behind as the structure fell into 

disuse. The latter scenario could have occurred if the feature is some type of cellar that 

would have been filled after it outlived its purpose. 

 

Finally, there is no way to test whether the seeds actually passed through the human 

digestive tract. They may have been a by-product of making seedless jam, but removing 

the tiny seeds from such small fruits would be a time-consuming task not vital to 

production of edible jam. Frontier life likely did not offer excess time for such tedious 

and unnecessary work. Both raspberries and ground cherries were used to produce jam, 

preserves, and pies. In an online gardening forum, one participant recalls that his or her 

grandmother from southern Illinois made preserves from ground cherries (iVillage 

Garden Web, 2002). Ground cherries are generally a wild, uncultivated fruit, but on the 

frontier raspberries would have been the same. Both fruits were likely important parts of 

the New Philadelphia diet.  

  

Feature 19 contained additional food remains that were recovered as hand samples. 1 

carbonized peach pit was found in level a2, and 1 carbonized peach pit and 1 carbonized 

tuber (possible potato) was contained within level a3 (see Table below). These are the 

only specimens of their type recovered from both hand and soil samples. Thus, although 

these foods may have been important staples at New Philadelphia, the archaeological 
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record to date has not yielded evidence to substantiate this proposition. Further 

exploration at New Philadelphia wILL help to illuminate such questions.   
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11PK455           

Feature provenience 

B4 
L1 
Fea 
7 

B4 L1 
Fea 7 

B4 L1 
Fea 7 

Feature 
Mean 

B4 L1    Fea 
13 

B4 
L1 
Fea 
13 B4 L1 Fea 13 

B4 L1 
Fea 13 

B4 L1     
Fea 13 Featu

Level a1 a2 a3  a1 a2 a3 a4 a5  

Bag number 24 26 29  13 16 18 21 22  

Sediment volume (l) 9.5 9 9  8 10 10 10 10  

Charcoal wt. (g), 0.5->2mm 4.253 4.6345 2.1026 3.66337 5.1559 3.987 3.017 6.0043 2.2942 

No. specimens in >2mm sample  165 116 98 126.333 227 107 141 249 67 

Charcoal concentration (g/10 l) 4.477 5.14944 2.3362 3.9875 6.444875 3.987 3.017 6.0043 2.2942 

Count/Estimate of fragments >2mm per 10l 173.7 128.889 108.89 137.154 283.75 107 141 249 67 

  Corylus spp. (hazelnut) 1.053   0.35088      

  Juglandaceae (walnut/hickory family)    0      
  Juglandaceae/Corylus (walnut/hickory or 
hazelnut)    0    1  

  J. nigra (black walnut)    0      

total nuts 1.053 0 0 0.35088 0 0 0 1 0 

Wood 135.8 101.111 101.11 112.671 228.75 99 124 181 66 

Bark 20 21.1111 1.1111 14.0741 16.25 4 1 3 
with 
wood 

Nutmeats    0      

Rhizome    0 1.25    1 

Buds    0 1.25     

Galls 2.105   0.70175      

Total seeds > 2 mm 0 0 1.1111 0.37037 0 1  0 0 

Zea mays (maize) kernels 3.158   1.05263      

Zea mays (maize) cupules 8.421   2.80702 36.25 3 16 64  

Zea mays (maize) glumes 1.053   0.35088      

Unknowns 2.105 6.66667 5.5556 4.77583      

Total seeds (all fractions, counts per 10l) 0 0 1.1111 0.37037 0 1  3 62.4 

  Amaranthus (pigweed)    0    1  

  Asteraceae (sunflower)    0    1  
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  Diospyros virginiana (persimmon)    0      

  Panicum (grass)    0    1  

  Physalis sp. (uncarbonized groundcherry)    0     
1 (at 
least) 

  Rubus sp. (uncarbonized rasberry)    0     61.4 

  Triticum (wheat)    0      

  Unidentifiable seed fragments   1 0.33333      

           
 
 
 

Feature provenience 
B8 L2       
Fea 14 B8 L2     Fea 14 

B8 L2        
Fea 14 

Feature 
Mean B3 L7    Fea 18   

Level a1 a2 a3  a1   

Bag number 20 19 28  14  

Sediment volume (l) 9 9 8  9  

Charcoal wt. (g), 0.5->2mm 0.1136* 2.4685 1.171 1.81975 1.7326  

No. specimens in >2mm sample  * 77 54 65.5 24  

Charcoal concentration (g/10 l) 0.1262* 2.742778 1.46375 2.1032639 1.925111  

Count/Estimate of fragments >2mm per 10l * 85.55556 67.5 76.527778 26.66667  

  Corylus spp. (hazelnut) * 1.111111 1.25 1.1805556 1.111111   

  Juglandaceae (walnut/hickory family) *   0    
  Juglandaceae/Corylus (walnut/hickory or 
hazelnut) *   0    

  J. nigra (black walnut) *   0 1.111111   

total nuts * 1.111111 1.25 1.1805556 2.222222  

Wood * 84.44444 65 74.722222 23.33333  

Bark * with wood 
with 
wood with wood 1.111111   

Nutmeats *   0    

Rhizome *   0    

Buds *   0    

Galls *   0    

Total seeds > 2 mm *  1.25 0.625 0  
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Zea mays (maize) kernels *   0    

Zea mays (maize) cupules *   0    

Zea mays (maize) glumes *   0    

Unknowns *   0    

Total seeds (all fractions, counts per 10l) * 61.66667 1.25 31.458333 0  

  Amaranthus (pigweed) *   0    

  Asteraceae (sunflower) *   0    

  Diospyros virginiana (persimmon) *  1.25 0.625    

  Panicum (grass) *   0    

  Physalis sp. (uncarbonized groundcherry) *   0    

  Rubus sp. (uncarbonized rasberry) * 61.66667  30.833333    

  Triticum (wheat) *   0    

  Unidentifiable seed fragments *   0    

        

 

 
11PK455      

Feature provenience 
B4 L1     
Fea 19 

B4 L1     
Fea 19 

B4 L1      
Fea 19 

Feature 

Mean Total Mean 

Level a4 a5 (top) 
a5 
(bottom)   

Bag number 23 25 27   

Sediment volume (l) 8 8 10   

Charcoal wt. (g), 0.5->2mm 9.608 8.0834 44.7799 12.836 4.828679333 

No. specimens in >2mm sample  168 88 36 171 109.0066667 

Charcoal concentration (g/10 l) 12.01 10.10425 44.7799 14.06627937 5.286326458 

Count/Estimate of fragments >2mm per 10l 210 110 36 200.1825397 122.016196 

  Corylus spp. (hazelnut)    0.317460317 0.592000835 

  Juglandaceae (walnut/hickory family)    0.158730159 0.031746032 
  Juglandaceae/Corylus (walnut/hickory or 
hazelnut)    0.158730159 0.071746032 
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  J. nigra (black walnut)    0.158730159 0.253968254 

total nuts 0 0 0 0.793650794 0.949461153 

Wood 210 107.5 30 193.4126984 108.7777639 

Bark 
with 
wood with wood 1 9.222222222 7.617476852 

Nutmeats    0.158730159 0.031746032 

Rhizome    0 0.09 

Buds    0 0.05 

Galls    0 0.140350877 

Total seeds > 2 mm  1.25  0.178571429 0.27478836 

Zea mays (maize) kernels    0 0.210526316 

Zea mays (maize) cupules  1.25  0.654761905 5.46235589 

Zea mays (maize) glumes   3 0.428571429 0.155889724 

Unknowns   2 0.603174603 1.075800613 

Total seeds (all fractions, counts per 10l)  
156, 
913.95 

73, 
977.853 115, 445.9 23, 098.2 

  Amaranthus (pigweed)    0 0.04 

  Asteraceae (sunflower)    0 0.04 

  Diospyros virginiana (persimmon)    0 0.125 

  Panicum (grass)    0 0.04 

  Physalis sp. (uncarbonized groundcherry)  
123, 
777.87 

11, 
447.159 67, 612.51 13, 522.902 

  Rubus sp. (uncarbonized rasberry)  
33, 
123.637 

62, 
530.694 47, 827.165 9, 574.0556 

  Triticum (wheat)  1.25  0.178571429 0.035714286 

  Unidentifiable seed fragments    0 0.066666667 
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