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TEXTILE AND CORD PRODUCTION FROM CERAMIC IMPRESSIONS
by
Susan Jelly

Because of the highly perishable nature of cordage and textiles,
very few actual examples survive in the archaeoclogical record. One
good record of textiles and cordage is in the impressions they have
left during the construction of pottery. This section is an examina-
tion of the textiles hased on their impressions.

Both S and Z twist cordage appear in the Orendorf assemblage.
Traditional cordage analysis places a great deal of emphasis on this
distinction, but it is necessary not to separate this cbservable dif-
ference from the technological method used to achieve them.

Three basic spinning techniques were being used by the eboriginal
peoples of North America: 1) placing two or more strands to a fixed
point and twisting or braiding them together to make a strand, 2} spin-
ning by means of rubbing the fibers across the leg, and 3) the use of a
simple drop spindle. Yor those who would argue that there 1is no clear-
cut evidence that there was prehistoric use of the drop spindle, there
are numercus instances of the use of the drop spindle in early ethno-
graphic accounts and it is unlikely that this technology was introduced
by the Europeans because the spinning wheel was already in widespread
use in western Eurcope at the time of contact. Whether or not one will
accept the use of "perforated ceramic dises" as spindle whorls, it is
not outrageous to assume that the inhabitants of Orendorf were practic-
ing drop spinning.

The method by which cord is manufactured is probably dietated not
bty preference for a given method, but By the fiber scurces being exploited.
For example, one source of cordage materiasl reported to be in use was the
outer skin or bark of mulberry trees, nettles, and milkweed plants. This
outer skin or bark can he twisted in 1ts green state to form cordage,
which would best be done by fixing it to a staticnary point and twisting
or braiding it. Bark can also be broken down by first drying it and then
pounding it to separate out the soft fibers which may be bleached. As
single fibers, it would be more advantageous to spin them by rolling
them across the thigh than to place them in a fixed point and twist be-
cause it is awkward to be consistently adding new fibers in this manner.
It might be faster, though, than the drop spindle method because bast
fibers are somewhat stiff and do not combine readily with each other.
Animal hair, on the other hand, is much more quickly and efficiently
spun by the use of a drop spindle since their ecrimp and natural oils
make them combine readily with each other. Therefore, differences in
twist direction may have to do with the extent tc which the material has
been processed and the type of material being used.

Fabric

The fabric appears to be predominantly an open plain weft wrapped,
(the weft elements cross over two warp elements and then back across
one element circling the warp (Emery 1966:320)); 18 of the 33 samples of
fabric impressions are constructed in this manner. This is a non-heddle-
loom type of construction with very simple mechanization (see Figure 3:19).
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Schematic Representation and Actual Fabric
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FIGURE 3:19
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Miscellaneous Techniques
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Twelve of the remaining examples are weft twining weaves, in which
two wefts spiral to encircle one warp, or a set of warps (Figure 3:19).
Ten of these were simple twined twilling, in which two wefts spiral
around one warp. These occur predominantly on the reddish brown paste
ware with fine fabric impressions. Two examples (from salt pans) were
of alternate strand weft twining where the weft spirals around a set
of warps splitting the pair of warps from the previous row (Emery 1966:
196-202). These are constructed on a gimilar level of mechanization
8s the weft wrapped weaving. All but one have cords under one milli-
meter and may represent a technigue to make finer fabric. There is one
example of what appears to be a weft float weave, which is a more com-
plex form of weaving (Figure 3:21). The final two appear to be warp
faced plain wesves but were identified on very small sherds and may in
fact be imperfect or misleading impressions of a tight weft wrap that
was not visible due to lack of orientation. Both weft twining and weft
wrapping are weaves that have a very simple mechanization, requiring
that the warps only be fastened at one end, although they may be attached
or weighted at the other (Emery 1966:200). This fits very well with the
description given by Du Pratz (1972:344) of Natchez weaving techniques:

"...they plant two stakes on the ground about a yard and s

half asunder, and having stretched a cord from one to the
other, they fasten their threads of bark double to this cord,
and then interweave them in a curious manner into a cloak

of about & yard square with a wrought border around the edges."

Orendorf Textiles

F 254: weft wrapped; cord: 1.5 mm; S twist (fabric-wrapped paddle
stamped)

F 320: weft twilled twining; reddish paste; cord: 1.0 mm; Z twist
F 378: weft wrapped; cord: 1.0 mm; Z twist

F 501: alternate strand weft twining; cord: 1.0 mm; S twist (fabric
impressed)

F 531: weft twilled twining; reddish paste; cord: 1.0 mm; Z twist
(fabric impression, cord-wrapped paddle)

F 559: weft twilled twining; reddish paste; cord: 0.5 mm; Z twist
(fabric impression, cord-wrapped paddle)

F 590: weft twilled twining; reddish paste; cord: 0.75 mm; S twist
(fabric impression, cord-wrapped stick)

F 590: irregular float weft; cord: 0.5 mm; Z twist (fabric impression
under cord-wrapped stick, rolled)

F 616: weft wrapped; cord: warp 1 mm, S twist, weft 0.5-1 mm S twist
(fabric impressed)

F 811: weft wrapped; cord: 1.0 mm; 8 twist (fabric impression under
cord-wrapped paddle stamping)
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weft wrapped; cord: 1.0 mm; Z twist (fabric impression under
cord-wrapped paddle)

weft wrapped; cord: 1.0 mm, S twist (fabric-wrapped paddle
stamping)

weft wrapped; cord: 0.7-1.3 mm; S twist (fabric impression
under cord-wrapped paddle)

weft wrapped; cord: 1.5 mm; Z twist (fabric impression, cord-
wrapped paddle stamped)

weft twilled twining; cord: 0.8 mm; Z twist (fabric paddle
stamped )

irregular alternate strand weft twining; cord: warp 1.0 mm,
7 twist, weft 0.8-1.0 mm, Z twist (fabric impressed)

weft wrapped; cord: warp 1.1 mm, weft 0.9 mm; S twist (fabric
impression under cord~wrapped paddle)

warp faced? (sherd very small); twist undefinable {application
undefinable)

weft wrapped; cord: 1.0 mm; Z twist (fabric impression, cord-
wrapped paddle stamped)

weft wrapped; cord: 0.5 mm; S spun (simple twine) (fabric
impression, cord-wrapped paddle stamped)

weft wrapped; cord: 1.5 mm; Z twist (fabric impression cord-
wrapped paddle stamped)

weft wrapped; cord: 0.8 mm; Z twist (fabric impression, cord-
wrapped paddle stamped)

weft wrapped; cord: 1.0 mm; Z twist (fabric impressed)

weft twilled twining; cord: 0.75~-1.0 mm; Z twist (fabria
impression, cord-wrapped paddle stamped)

weft twilled twining; red paste; cord: 0.5 mm; Z twist (fabric
impressed)

weft wrapped; cord: 0.9 mm; S spun (fabric impressed)
weft twilled twining; cord: 0.5-1.0 mm (fabric impressed)
warp faced? (sherd very small)

weft wrapped; cord: 1.0 mm; Z twist (fabric impression,
cord-wrapped paddle stamped)

weft wrapped; cord: 1.0 mm; Z twist (fabric impression, cord-
wrapped paddle stamped)



159

St 10Lk: weft twilled twining; cord: 0.5 mm; Z twist

St 104: weft wrapped: (very badly spun weft); cord: 1.0-2.0 mm
(weft only actually visible); S twist

St 127/: weft twilled twining; cord: 1.0 mm; Z twist (fabric impressed)
128
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Faunal Studies




CHAPTER 4
UNGULATE REMATNS
FROM THE ORENDORF VILLAGE SITE (11-F-1284)
by
Thomaes E. Emerson

Department of Anthropology
University Of Illinois - Urbana

INTRODUCTION

During the course of excavations conducted at the multicomponent
Middle Mississippian Orendorf Village site {11 F 128L) approximately
300 structures and over 2400 pit features were investigated. This
work revealed the presence of a large number of faunal remsins. The
majority of the osteoclogical material was from ungulates with the primary
species being Odocoileus virginianus (white-tailed deer) with occasional
specimens of Cervus canadensis (elk) present. A preliminary examina-
tion of the total assemblage of the faunal material would suggest that
the white-tailed deer was the major prey species of the Mississippian
peoples at the site. This is in keeping with the general picture that
archaelogists have of the subsistence base of this culture which seems
to rely heavily on maize and deer with only minor utilization of other
floral and faunal resources {e.g. Smith 1975). It can be expected then
that subsistence decisions and scheduling would be closely tied to the
needs of the agricultural cycle and white-tailed deer behavicr. To
understand this aspect of the people at Orendorf we must have a thorough
understanding of their exploitation of the major prey species.

ANALYSIS PROCEDURES

Smith (1976: 279-282) has outlined a procedure which covers the
basic necessities of identification and description which in turn provide
the core of information with which to carry out further investigations
and analysis. This procedure is briefly presented below and represents
a basic picture of the tasks performed in the description of the Orendorf
deer bone.

The identification stage includes seven besic steps which are listed
below:

1) Descriptions of the modifications noted on each element,
i.e., polish, cut-marks, burning, ete.
Identification as to skeletal element.
Portion of bone, i.e., distal, proximal, or shaft.
Siding of the bone.
Taxonomic identification.
Determination of age and sex where possible.
Determination of body size where possible.
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This data is then recorded con faunal forms which are later computer
coded (Appendix 4:A) for future analysis and reference.
The above identiflcation stage provides the primary data which can
then be manipulated to produce the following types of information:
a, Provides a list of the species present at the site.
b. Caleculation of number of skeletal elements in each
taxonomic group.
c. Skeletal element frequency charts.
d. Determination of minimum number of individuals
represented.
€. Determination of the amount of meat available from
each species.
f. Age composition of the prey species.

MAJOR RESEARCH PROBLEMS

Once the data from the identification and initial quantification
stage is available it is possible to investigate the more interesting
questions concerning the role of the ungulates in the subsistence system
of the Middle Mississippian occupants of the Orendorf site. Again we
turn to Smith's paper (1976: 284-292) for a delineation of the major
questions which need answering:

1) What was the relative importance of the various species in the
diet of the Orendorf populstion? This is usually based on the relative
meat yield provided by each species. In the case of this analysis the
meat yield for the white~tailed deer will be based on the method developed
by the author (Emerson 1978). The equivalent data for the other possible
ungulates will be based on appropriate wildlife studies. The final answer
to this question will only be possible when all of the faunal remains
have been analysed.

2} The seasonality of hunting patterns can often be delineated. Since
all ungulates are born primarily at fixed times of the year it is possible
to determine the period of their death if their age can be determined. This
will be done in this study using the tooth-wear aging method. This method
has been utilized successfully at & number of Midwestern sites and is
considered relisble when used in appropriate situations. A discussion of
the problems involved in this method and solutions to these problems can
be found in Emerson {1979).

3) Hunting techniques and prey selection can also be postulated from
an age-curve of the prey populastion. This age curve can be compared to
the natural population model developed for white-tailed deer (Emerson 1980)
in order to detect zelection patterns which might suggest specialized
hunting. For example, if a preponderance of the deer kill represented
two to three year olds one might be inclined to suggest that hide hunting
was a factor and that deer represented an addition to rather than a main-
stay of the diet. The implication of kill age curves for hunting
techniques have been partially explored by Cleland and Kearney (1967a,
1967b) and in an interesting article by Waselkov (1978). None of these
works have demonstrated a good correlation between age-curves and hunting
techniques and the author has discussed some of the problems involved in
a previous article (Emerson 1980). Continuing analysis of the Orendorf
material will allow this problem to be discussed at greater length. Light
can also be shed on this question through the Judicious use of the gbundant
ethnohistoric records avgilable for the Midwestern ares.
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THE QRENDORY FAUNAL COLLECTION

The ungulate remains from the QOrendorf Village site vary greatly
both in quentity and in quality. Preservation of osteologlcal materials
from the midden aresas of Settlement C, for example, are excellent and
the bone 1s éasily identifisble. However, as one goes towards the out-
skirts of Settlement C away from the plaza and in most of Settlement D
the preservation is poor with the bone being chalky, fragmentary, and
often deteriorated to the point of being unidentifiable. Much of this
poorly preserved bone has been successfully identified as & result of
field procedures instituted at Orendorf to deal with deteriorating bone,
This material was removed encased in its surrounding soil matrix and
securely wrapped in aluminum foil. These blocks were then "excavated"
by the appropriste faunal analysts in the laboratory. In this manner
many element ldentifications were possible even when the specimen com-
pletely disintegrated during this exesmination procedure.

To genersalize concerning the nature of the faunal collection, the
bone is reasonably well preserved. While the long bones have all been
shattered aboriginally to obtain their marrow, the Jjoint ends are often
well preserved even though shaft fragments are prectically nonexistent.
Dog scavenging appears to be common and msy be the major factor influencing
the preservation of faunal remains. Of the large mammal bone recovered
over 95% is identifiable to the species and element level. There appears
to be none of the fragmentation of bone that is usually associated with
the manufacturing of hone grease. Burning does occur, but conly infre-
quently , and is probably accidental in nature. While butchering and
skinning marks are not abundant they are observable and seem to form dis-
tinct patterms in their occurrence. In general the faunal material is in
good condition and should provide substential and important additional
informaticon with future analysis.

THE ORENDORF AWALYSIS

When this study was first proposed and initiasted the actual volume
of ungulate material was unknown. It was estimated, based on some pre-
liminary examination, that the collections included between 2000 and 3000
identifiable white~tailed deer fragments. It was furthermore assumed
that the approximately 20 boxes of bone in the author's possession repre-
sented the bulk of the faunal remains. These assumptions soon proved to
be untrue. During the course of this study, as other researchers organized
and sorted the Orendorf materials, the amount of faunal remains to be
analysed more than doubled and the total number of boxes rose to forty-
four. This created a situation in which it became impossible to complete
the original analysis as proposed. Consequently, the priority was shifted
to the identification of the maximum number of elements in the time
alotted and the creation.of a a system to computerize the recovered
data. Sufficient data has been collected and processed to establish a
number of trends in the prehistoric exploitation of deer at Orendorf and
these are presented bhelow,

About 6000 white-tailed deer and some 30 elk elements have been
identified and the relevanh data is being computerized. This represents
the completion of approximately two-thirds of the material collected. All
of the collected data is being computerized and the information is presented
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in Appendix L:A. The following sections of this report will present some
preliminary results on selected topics concerning the exploitation of
white-tailed deer by the Orendorf villagers. The topics discussed will
cover; 1) element recovery frequencies, 2) butchering practices, and
3} estsblishing the sge curves of the killed white-tailed deer with the
aubsequent discussion of sessonality in deer hunting and selective
harvesting of age groups.

ELEMENT RECOVERY FREQUENCY

A source of information in faunal analysis is obtainable from the
quantification of the various frequencies of the skeletal elements from
species recovered at a site. There are a number of factors which can
result in the differential frequency of element recovery, not all of
which are either prehistoric or cultural in nature. Perhaps one of
the most basic factors is determining the loci of butchering. It is
absolutely critical for the interpretation of element frequencies that
one is able to establish if all the parts of the animal are transported
to the village. In some cages the nature of the recovered skeletal
elements can answer this question. At Orendorf, for exasmple, 30 elements
of elk were recovered. Every one of these elements were from the lower
legs. This complete absence of all other skeletal elements would be
rather inexpliceble if the entire carcass was brought to the village.

The most economical explanation is that, due to the large size of the elk,
they were butchered where they died and the meat hauled back to camp in
the hide which still conteined the lower leg bones. This technique is
referred to as "schlepping" and is common among the hunters of large
mammals. As discussed in a later section of this report, there is also
some indication that the Orendorf hunters may have been decapitating the
deer before hauling them back to the village.

Assuming that the skeletal elements arrive at the habitation area in
the correct proportion, their frequency can be affected by & number of
events. Perhaps the most important factor in element frequencies is the
scavenging of village dogs. Dogs can almost totally eliminate the skele-
tal portions of g white~tailed deer given sufficient time. These scavenging
activities are reflected most dramatically in the rapid dissappearance of
the thin wglled, cancellous elements. Aside from destruction by dogs,
the inherent preserving qualities of the various elements play an
important role in what survives in sites. Other factors which affect the
frequencies of element survival and eventual recovery include fragmentation
for bone grease, cracking for marrow recovery, modification for tools,
differential bone disposal due to religious beliefs, etc.

Selective recovery by archaeoclogists c¢an also drastically affect
element frequencies. However, the recovery procedures followed for the
collection of bone from Orendorf shouwld not have biased the sample. All
bone, no matter how fragmentary or deteriorsted, was collected. In
additicn, 10 - 20 litre soil samples were taken from each feature and
subjected to water floatation so that even the microfauna would be well
represented in the faunal collections.

The frequency of recovery has been calculated for fourteen elements
of white-tailed deer at Orendorf. In each case the number of recovered
exemples is presented in contrast to the expected number of examples
given the presence of 178 individuasl deer (Table L:1). The minimum
number of individusls was calculgted, for the time being, using White's
(1953) method of separating "the most abundant element of the species
found . . . into right and left components and use(ing) the gresater
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TABLE L:1

ELEMENT RECOVERY FREQUENCIES FOR FOURTEEN SELECTED
WHITE-TAILED DEER ELEMENTS FROM THE ORENDORF
VILLAGE SITE BASED ON MNI OF 178 INDIVIDUALS

Number Percent
Element Recovered Expected Recovered
Maxilla 11 178 6.1
Mandibles 80 356 22.4
Calcaneus 205 356 57.6
Astragalus 335 356 oh.1
Metatarsals 1h1 356 39.6
Proximal a7 356 24k
Distal 5 356 15.2
Tibia 175 356 bg,2
Proximal 63 356 17.7
Distal 112 356 31.5
Femur 90 356 25.3
Proximal 36 356 10.1
Distal 54 356 15.2
Pelvis 76 356 21.3
Radi us 243 356 68.8
Proximal 124 356 34.8
Distal 119 356 33.4
Metacarpals 185 356 51.9
Proximal 75 356 21.1
Distal 110 356 30.9
Ulna 97 356 27.2
Humerus 261 356 73.3
Proximal 32 356 9.0
Distal 229 356 64h.3
Scapula 223 356 62.6
Vertebrae 293 Le28 6.3
Atlas (1) 32 178 18.0
Axis (1) 22 178 12,k
Thoracic {1L4) 53 2hop 2.1
Cervieal (5) 90 890 10.1
Lumbar (5) 96 890 10.8
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number as the unit of calculation" (p. 397). When all of the collection
has been processed the final caelculation of the minimum number of indiv-
iduals can be based on the osteometric method proposed by Emerson (1978).
For the current analysis the MNI is based on the occurrence of 178 left
astragali. The frequency of recovered elements ranged from 94.1% in
astragali to a low of 2.1% among the thoracie vertebraec.

At this point it is possible to suggest some tentative explana-
tions of the discrepancies between the expected and the observed fre-
quencies of the recovered elements. An interesting case is provided
by the low recovery rate of mandibles (22.4%), atlas (18.0%), and axis
(12.4%). These elements are fairly durable and poor preservation alone
does not appear to be a plausible explanation for the infrequent appear-
ance in the faunal assemblage. A more likely explanation is that the deer
are being decapitated in the field at the location of the kill. The
removal of the head and upper neck at a location away from the village
is supported by the almost total absence of cranial fragments recovered.
These portions of deer possess little meat with the exception of the
tongue and possible the brain. Both of these can be remved, as can the
antler {for tools), and be easily transported back to the village.

The use of bone for tools may affect, to a minor degree, the recovery
rate of certain elements but it is unlikely any significant amcunt of bone
is being removed for tool manufacture. The majority of elements used for
tools still remain identifiable after modification in amy case; most
frequently one finds ulnas used for awls, first phaelanges as tinklers,
metapodials as awls, needles, and shuttles, and mandibles utilirzed as
corn shellers and sickles.

No doubt the greatest cause of variation in element recovery fre-
quencies is the result of differential element destruction due to dog
scavenging. A large number of the recovered elements show signs of dog
gnawing. In some instance, this gnawing has almost reduced the element
to an unidentifiable state. Guilday (1971: 25) has suggested that the
impact of dog scavenging can be delineated in a faunal collection by
comparing the frequency of elements that are highly susceptible tc such
destruction to those which are less so. This has been done in Table 4:2
for the Orendorf white-tailed deer collection. As can be seen the mean
percentage of recovery is twice as high for the thick-walled, dense
elements (48.0%) as for the thin-walled, cancellous elements (21.7%).

Dog scavenglng is also probably the majJor factor in the differential
frequency of proximal versus distal portions of several long bones, i.e.,
the tibia and the humerus. 1In each case the proximal ends of these elements
are less dense than the distal ends meking them more susceptible to dog
scavenging. The total effect of dog scavenging is difficult to evaluate
and quantify in prehistoric collections but modern studies such as those
done by Binford (1978) have demonstrated that dogs can obliterate all
skeletal parts given time. Guilday (1971: 27) is very likely correct

when he states that "dog-scavenging was the largest single factor responsible
for the relative number of bones, and parts therecf, of a particular

species recovered from sites with known dog populations". Tt 1s suggested
that differential destruction of elements by dogs probably, at the present
time, explains the majority of the bone frequency deviations in the
Orendorf collection.



TABLE L:2

COMPARSION OF THIN WALLED VERSUS THICK
WALLED ELEMENTS RECOVERY RATES AT

ORENDORF VILLAGE

Thin Walled Cancellous

Thick Walled Dense

9.0 humerus, proximal
17.7 tibia, proximel
33.4 radins, distal
10.1 femur, proximal
15.2 femur, distal

5.6 sacrum

10.8 lumbar vertebrae

64.3 humerus, distal
31.5 tibia, distal
34.8 radius, proximal
57.6 calcaneum

94.1 astragalus

22.}4 mandibles

31.5 innominate

X=21.7%

X = 48.0%
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BUTCHERING PRACTICES

At this point the main obeervations of cut marks on bone have been of
a subjective nature and thelr frequency has not been gquantified. The
computerization of the data contains information on the presence or
absence of butchering marks on each element. This Information can be
supplemented at a later date with the exact location of each of these cuts
on the element. Even though the evaluation of the cut marks has not
been quantified it is possible to delineate patterning in the butchering
practices of white-tailed deer by the Orendorf inhsbitants. The elk
remains will not be considered due to their small numbers.

The studies of Guilday (Guilday et al 1962, Guilday and Tanner 1965,
and Guildsy 1971) have outlined the basic methodology for examining and
quantifying butchering marks and have demonstrated their basic utility.
His works and subsequent studies by others have demonstrated the presence of
a similar pattern of deer butchering among diverse Eastern Woodlands Indian
groups, although this pattern can be seen to change with the introduction
of metal tools (c.f. Guilday 1971). The presence of butchering marks
observed on the Orendorf bones can be fruitfully compared to this gener-
alized butchering pattern, even though the frequency of their cccurrence
cannot presently be determined.

An overview of where the most frequent and most easily observed
butchering marks occur can be gained by examining Figure 4:1 which gives
the location of cuts on the skeleton of a white-tailed deer. The loca-
tions of commonly observed cut marks are shown by letter a through u in
Figure 4:1 and are described below:

8. This cut mgy occur in association with the butchering of the
diaphragm which is attached to the centrum of the 1lst lumbar
or last thoracic vertebra. A cut in this position is very
difficult to detect and msy consist of only & small nick. This
cut pattern was rarely found on the Orendorf bone and the
occurrence of this butchering practice is problematical at
best.

L. This category includes cut marks on the occipital condyles
and atlas which are associasted with the decapitation of the
deer. TFew occipital condyles or basioccipital fragments were
recovered so that this cut was seldom observed. The recovery
rate of atlas vertebrae was higher and several show cut marks
which suggest the severing of the head from the neck. A
similar pattern was observed on the axis vertebrae recovered.

¢. These cuts across the ascending ramus of the mandible may be
more closely associated to skinning than to bhutchering. It
might also be related to removal of the mandible for tool use.
Orendorf masndibles ceccasionally show such cuts.

d. Cuts around the antler‘'pedicels are of two types; one form is
associated with cutting the skin locse about the antlers as
part of the hide removal process while the other type of cuts
are usually found just above the antler base and involve the
removal of the antler from the skull to use as raw material in
tool manufacturing. Both types of cut are present in the
small sample of cranial fragments from Orendorf.
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This pattern involves a series of cuts on the stylohyoilid which
are the resulis of cutting the throat and tongue removal. The
stylohlyoids are completely absent from the Orendorf collection.
Occasional cuts are noted on vertebrae and on ribs which

appear to be due to meat removal from the bone rather than

with the disarticulation of the animal. BSuch cuts are seldom
noted on the Orendorf materials but the evidence is limited

due to the fragmentary nature of both the vertebrae and the
ribs recovered.

This cut across the scapula at the glenoid fossa would dis-
articulate the foreleg at the shoulder Joint and is only

found present occasionally at Orendorf. The disarticulation

of the forequarter from the axial skeleton cannot be determined
from an analysis of the bone since it is not directly connected
to the axial skeleton by bony parts as are the hindguarters.
This cut pattern is assoclated with the removal of the large
muscle parts of the hindquarters but the lack of cuts about

the acetabulum suggest that the purpose of such butchering was
not to separate the femur from the axial skeletor. This is
also true of cuts at position "i" which are defleshing cuts.
Guilday (1971: 28-29) suggests that the Indians may have usually
removed the large ham portion and then smashed the femur mid-
shaft to allow the removal of the hindquarter. This results

in the proximal femur and some shaft being left in the acetabulum.
This may be present at Orendorf. There also appears to be an
alternative methodology applied to detach the hindquarters, i.e.,
separation at the pelvis. O0Only a small number of pelvis
(21.3%) fragments were recovered at Orendorf and all of these
showed evidence of having been smashed aboriginally. It seems
likely that the hindquarters were separated by smashing the
iliosacral Joint. This can be done rather easily by using an
axe-like implement such as a celt.

These cuts are associated with the removal of the lower legs
which may have been dissected to use the bone in tool manu-
facturing or simply disposed of since there is virtually no
meat on some of these porticons. Such cuts are as follows:

m - across the distal face of the humerus; n - the proximal

end of the radius shaft; 0 ~ the ulna; p - skinning cuts

across the distal face of the metacarpal; q - the 2nd phalange
(as yet not observed at Orendorf); t - cuts across the tibia in
conjunction with the astragalus (r) and the calcaneus {s); and
the distal metapodials {u). Such cuts are present in the
Orendorf collections with varying degrees of frequency.

There are also some butchering patterns which are observable at
Orendorf which appear to deviate from the generalized pattern presented
above (which was based primarily on Guildsy's 1971 work on faunal remains
from the Buffaloc Site). Although few cranial fragments were found at
Orendorf every specimen showed signs of having been smashed, presumably,

to obtain the brain. One excellent example of a more or less complete
brain case in which a hole had been carefully smashed through the oceipital
appeared in the collecticn. The small number of cranial fragments along
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with the limited numbers of axis and atlas vertebrae suggest that the
common practice may haye been to abandon the head at the scene of the
kiil to get rid of the extra weight. The smashing of the pelvis, the
low frequency of vertebrae, and the decapitation of the animals all
suggest that the deer msy have been guartered in the field for
transportation back to the village.

In general the butchering and disarticulation procedure appear to
follow that proposed by Guilday (1971: 29) who suggested that after
skinning the carcass was divided "into at least 10 units: 1. Head;

2. Trunk, including pelvis; 3-6. Forelegs, each consisting of two units,
chuck and shank; T7-10. Hindlegs, each consisting of two units, the round
and shank. Jowl muscles and tongue were removed . . . Musclie masses
appear to have been stripped off the rib cage and round." Evidence at
Orendorf also indicated the existence of another pattern in which initial
field butchering may have resulited in the guartering of the deer for
transport to the village where further disarticuvlation took place.

This analysis of the hutchering pattern of white-tailed deer
suggests that all of the prey is being taken in the local area. The
element frequencies seem to indicate that the deer are being brought
back to the villiage essentially whole. In this context it should be
understood that "loecal”™ hunting could be 10 to 20 miles away from the
village. The point is that there is no evidence at Orendorf of long dis-
tance hunts for white-tailed deer which require practices such as
"schlepping" (Perkins and Daly 1968) to be undertaken.

DEER AGE AT DFATH ANALYSIS

As noted in the introductory statements one of the main thrusts of
the white-tailed deer snalysis was to provide data concerning the exploita-
tion of this major prey species by the Middle Mississippian hunters at
Orendorf. One of the most valuable sources of such information results
from the study of wear on mandibular teeth. Such studies give insights
into the ages of the deer killed and in some cases as with the young
deer provide the approximate season of their death. All of the
mandibles in this anelysis were aged according the the criteria of tooth
wear and tooth eruptions outlined in Severinghaus (1949). In addition
they were spot checked by Dr. Orin Rongstead, Department of Wildlife
Ecology, University of Wisconsin and were checked against comparative
deer mandibles of known ages. The concept of ageing by wear patterns
has been criticized in the past because of attempts to overextend the
technique. It is essential that local comparative specimen$s of known
age be utilized as standards of wear since tooth wear varies from area
to area due to various environmental factors, especially vegetation.

There are two methods which are used to age specimens; individuals from

0 to 18 months of age can be precisgely aged through tooth eruption patterns,
while deer over this age can be aged by tooth wear to within about 6 month
intervals. Tooth wear becomes increasingly inaccurate when applied to
individuals 6 years old and over. Consequently, in this study deer of

6 years or older have been grouped together as a single unit.

The age and season of death for 64 individuals from the Orendorf
collections are presented in Figure 4:2 and Table 4:3. This information is
briefly summarized in the following section. Unfortunately, the season
of death can only he discussed for 15 of the deer between 0 and 18 months
of ege. It is of some note however that they almost all indicate the
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Figure L4:2
Month of Death of 15 White-Tailed Deer
Based on Dental Age
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TABLE 4:3
AGE AT DFATH OF 64 WHITE-TAILED DEER
BASED ON DENTAL AGE
Age Number Percentage
0-1 year 6 9.4
1 years 10 15.6
2-2 years 15 23.4
3-3% years 19 29.7
-4 years 1 17.2
5+ years ' 3 .7

Totals 6L 100.0
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taking of deer between March and August (i.e., spring through summer).
How this pattern reflects the overall pattern of seasonal deer hunting

iz subject to various interpretations and will be discussed later. If
one exemines the age at death data presented in Table L4:3 several itens
are ilmmediately apparent. It is interesting to note that roughly three-
guarters (78.1%) of the deer killed are less than s years old. The
remaining deer are mostly L-lU}% year old individuals (17.2%) with only

a very small percentage (4.7%) being 5 years of age or older. It should
also be noted that the 0-1%, 2-2%, and 3-3% year old age classes are being
exploited to about the same degree (25% each approximately). In terms of
a general picture of Orendorf deer hunting practices 1t appears that
hunting may have been seasonal in nature, occurring mostly in the spring
and summer with the heaviest concentration on the 0-3Fs year old deer.

SEASONALITY OF DEER HUNTING

One of the most extensively studies instances of Middle Mississippian
exploitation of the white-tailed deer has resulted from Smith's work on
the Powers Phase sites in Missouri (197ha, 19Thb, 1975). Based on an
exemination of mandibles 20 months of age and younger collected from 7
Mississippian sites (8mith 1975: Fig. T, p. 40) he believed that he could
demonstrate a clear seasonal pattern in the hunting of deer. In effect the
majJor hunting of deer appeared to coincide with the fall and early winter
season. This was not to suggest that some deer were not taken year around
but rather that a distinet season of intensive deer harvesting could be
recognized in the fall and early winter.

Smith {1975: 36-39) has suggested a number of factors which might ex-
plain such a hunting pattern. He notes that the fall, because of the
availability of such food sources as acorns, is a time of maximum weight
accunulation. This tendency of deer to feed on the acorn mast also
creates a silituation during this season of higher than usual deer density
in the oak forest areas. This increased density makes group drives and
surrounds easier to perform.. White-tailed deer are also at their best
in early winter in terms of hides as well as weight. The importance
of hide hunting has been demonstrated by Gamly (1977) and should not be
overlooked as a prime motivator in hunting behavior. One last factor
which acts as an advantage to the hunter in the fall is the onset of the
rutting season which makes the deer more approachable.

The evidence from a number of sites occupied by Middlie Mississippian
peoples suggest that a common deer hunting pattern mey have existed which
consisted of intensive fall - early winter hunts. This is not the pattern
suggested by the evidence at Orendorf. An examination of Figure 4:2
clearly demonstrated that the largest number of deer in this sample are
taken in the late spring and summer. It should be remembered that this sample
is not large, consisting of only 15 individuals. This group does,
however, comprise about one-quarter of the agesble deer and the fact that
66.6% of these deer are summer kills does seem to represent a clear
clustering. Equally as convincing is the almost total absence of winter
kills (6.7%). This pattern of summer hunting is rather unique.

At present, given the evidence from other sites for fall hunting,
one 1s reluctant to accept the pattern of seasconality demonstrated by
the young deer as reflecting all deer hunting. The deer involved in
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the "month of death" histogram are those individuals who range in age

from 7 to 18 months. In other words, this sample represents the very
young inexperienced portion of the herd. Tt is possible that what is

being observed in the age of death curve is a dual pattern. One could
suggest that these younger deer are especially susceptible and that they
may be falling prey to their appetites for maize. Agricultural fields

are a prime feeding area for white-tailed deer who live in regions near
farming communities and summer, of course, is the period when the new crops,
such as succulent green corn, are most tempting. Indian hunters could both
protect their fields and get fresh meat by taking advantage of the deers’
attraction to the fields. The sample of young summer killed deer may re-
flect this hunting behavior. This type of hunting in conjunction with a
fall ~ early winter hunt which concentrated on the larger deer for maximum
meat and skins would produce such a kill pattern as ecan be observed at
Qrendorf.

AGE OF DEATH CURVE

The ability to create an age of death curve based on mandible ages
has allowed archaeologists to gain insights into the age selection tendencies
of prehistoric hunters of the white-~tailed deer. A number of such kill age
curves now exist in the literature (e.g. Waselkov 1978: Table 2) allow-
ing one to compare the Orendorf curve shown in Table k:3 to other Midwestern
examples. An evaluation of age kill curves by Waselkov (1978) from East-
ern Woodland sites has led him to delineate two basic patterns of Indian
exploitation of the white-tailed deer in terms of age classes. He has been
able to define a 1) unimodal curve in which the major number of deer taken
fall into the middle age categories between 2 and 3 years of age and a 2)
bimodal pattern in which large groups of young and 0ld deer are taken
with fewer of the middle aged deer present. Waselkov suggests that
unimodal curves are the results of using surrounds or drives in hunting
while bimodal curves are the results of using staiking techniques. A
typical example of a unimodal and a bimodal curve are shown in Figure h:3
for comparison with the plotted Orendorf age kill curve. As can be seen
the Orendorf kill pattern fits nicely into the unimodal pattern which
in fact 1s typical of Mississippian sites. However, the acceptance of
the absolute relaticnship between the unimodal curve and drives and the bi-
modal curves and stalking should be viewed with some caution. For
instance, the unimodal curve could also be produced by selective stalking.
It has been srgued in the past (Emerson1980) that the important
perspective to adopt when examining such kill age curves is whether the
kill represents a random or selected portion of the overall population.
This ¢an only be determined by comparing the age kill curve to a model
of the age distribution of the general population. Table 4:4 presents the
age distribution of a stable white-tailed deer population (after Emerson
1980) and the Orendorf deer age distribution. When the Orendorf kill age
classes are compared to the percentage of each eclass in a natural popu-
lation it is possible to delineate and quantify some clear selection
priorities of Orendorf hunters. It is obvious that fawns and 1% year old
deer are severely underrepresented in the kill. Together these two age
classes make up roughly 60% of the natural herd, yet only 25% of the
Orendorf deer are in this c¢lass. These young deer were not actively
sought by the hunters. On the other hand, the age classes from 2% to
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Y5 years of age compose only 32% of the herd yet 70.3% of the Orendorf
kill falls within these classes. The 2% to 4% year o0ld deer were under
much greater pressure from Middle Mississippian hunters than any other
age class. This is explainable in terms of meximum meat yield per in-
dividual in these classes as opposed to the younger and older deer.

The older deer in the 5 to 12 year age classes are underrepresented by
3.3% when one compares the Orendorf curve to the model. These animals
may be selected against because of poor quality of meat or it may be that
they are being culled out of the herd by wolf predation.

TABLE L:k

COMPARISON OF AGE CLASSES IN THE NATURAL
POPULATION VERSUS THOSE AT THE ORENDORF SITE

Fawn 1% 2k 3% L3 5-12
Nat. Pop. 35% 25% 15% 10% 7% 8%
Orendorf 9.4% 15.6% 23,49 29.7% 17.2% Y. 7%
Difference -25.6% -9.L4% +8.4% +19.7% +10.2% -3.3%

Overall the Middle Mississippian hunters appear to be rather selective
in their culling of the deer herd. The major concentration is on the 2%-
4 year o0ld deer which represent the prime animals. It seems likely that
two seasonsl patterns of hunting are being carried cut. It can be suggested
that the young deer that are being killed in the summer are probably taken
in the area of the agricultural fields close to the village. This type
of hunting is probably carried out in a rather random pattern by individual
hunters. Based on information from other Mississippian sites and on an
examination of the Orendorf kill curves it seems likely that the major
deer hunt may have occurred in the fall in the form of large organized
affairs which focused on prime deer. In both cases the selection pattern
reinforces the view that deer hunting is an adjunct to the horticultural
subsistence base and it is this situation which allows the greater sel-
ectivity of prey among Mississippian hunters.

DISCUSSION

In the previous sections of this paper a number of selected aspects
of the ungulate remains from the Orendorf Village site have been dlscussed.
The emphaslis to this point has been on the implication of the data for
understanding the reletionship of the Orendorf peoples and White-tailed
deer. It is possible to cobserve white-tailed deer explcoitation at one
other Mississippian site in the Illincis River Valley to somewhat broaden
our perspective. A succinct summary of archaeological work on Mississip-
pian sites has been presented by Harn (1978). While numerous tests and
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some excavations have taken place, few are reported and only in the case

of the Larson site (Harn and Baerreis n.d.) is information available on

the faunal material. Excavations at Larson produced a number of ungulate
remains which have been preliminarly studied and reported on by Oerichbauer
{n.d.) and Emerson{n.d.). According to the current evaluation of chron-
ology during the Mississippian period, the Larson occupation should date
about a century later than that of Orendorf. The ungulate material from
the site consists of about 330 identifiable deer and 13 elk elements which
are available for this study. ZEven though the data is scmewhat limited
some comparisons can be made with the Orendorf material.

Since the Larson reports are not generally available the information
will be briefly summarized here. The frequency distribution of elements
was very similar to that of the Orendorf site deer bone and suggests that the
animals are being quartered in the field with the cranium and vertebral
column abandoned at the kill site. The pattern of elk remains is identical
to Orendorf in that only the lower extremities are present indicating that
the animals are stripped of meat in the field. The initial study of the
Larson material did not ine¢lude butchering marks so this aspect of the study
is not available., Only eight mandibles could be aged and none of these
to the season of death. Five of the deer were less than 13 years of age
while the remaining three deer were in the 2-2% year old class. The num-
ber of ageable mandibles is so small that it is not feasible to compare
them to the Orendorf age curves. Oome limited seasonal data is present in
the recovery of two cranial segments with antlers and two cranial segments
having shed their antlers indicating that deer hunting was a year around
activity. While there is only a limited collection from Larson and the
studies are as yet preliminary the pattern supports the trends observed
at Orendorf.

The faunal data from Orendorf also has some interesting implications
for the interpretation of the settlement pattern during the Middle Missis-
sippian periocdin the Central Illinois River Valley. Harn (1970} has sug-
gested that community organization at this time consisted of large major
towns, such as Orendorf and Larson, which are seascnally occupied, pri-
marily in the fall and winter, and hamlets which are cccupied mainly in the
summer. At the current stage of analysis the ungulate data does not support
this pattern. 1In fact, it is the summer occupation which can be most
strongly supported and winter occupation which is inferential. The deer
remains, of course, are only one facet of the available seasonal data. It
will be necessary to examine the remainder of the floral and faunal remains
in order to prove or disprove the implications of the ungulate analysis.

SUMMARY

About 6000 white-tailed deer and 30 elk skeletal elements have been iden-
tified to date from the Orendorf Village site. Observations on this material
have ylelded a number of preliminary results. Element frequency data sug-
gests that the collection had been severely affected by dog scavenging.

It appears that it is still possible to recognize a butchering pattern in
which decapitation and possible quartering of the animal occurred in the
field prior to transportation back to the village. This is partially
supported by a study of the butchering marks on the bone. Deer butchering

at Orendorf seems to follow the general pattern which is prevalent in pre-
historic sites throughout the Eastern Woodlands. Based on the deer element
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frequencies it appears that the deer are being taken in the local area. A
number of deer were aged to the month of death. In these cases 66.6% of

the individusls were killed in the summer while few were taken in the winter.
The majority of the deer taken by the Orendorf villagers were less than s
years of age. It has been tentatively suggested that two patterns of hunting
are taking place; one pattern is focused on the summer hunting of young

deer tsken near the fields, while the other pattern suggests organized fall/
winter hunts for prime deer in the 2k-U¥s year age groups. In general the
selection by age classes indicates that the ma)or emphasis of the Orendorf
hunters is on the exploitation of the 2%-U¥% year old age groups. These

are the prime meat and skin deer. This pattern is typical of Middle
Misgissippian hunters and fits well with the view that the deer were very
selectively culled as a supplement to a varied and rich dietary pattern.
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Chapter 5
BIRD BONES FROM THE ORENDORF SITE (11-F-1284)

by

Janet M. Speth
Department of Anthropology
University of Wisconsin - Madison

THE ORENDORF SITE AND ITS ENVIRONMENT

Orendorf {11-F-1284) is a Spoon River (Middle Mississippian)
temple town on the bluffs above the Illinois River, in Fulton County,
Illinois. The site is comprised of four successive settlements spanning
a time period of &bout A.D. 1100 - 1250. Settlements C and D were
extensively excavated with approximately 60% of Settlement C and T0%
of Settlement D being cleared {Conrad quoted in Goldstein 1980: 357).

In Settlement C, which 1s thought to be the earlier of the two excav-
ated settlements, bone preservation was excellent. Faunal remains were
not well preserved in Settlement D (Lawrence A. Conrad, personal commun-—
ication).

Located as it is on the bluffs above the Illinois River flccdplain,

a number of different environmental zones were available in the site's
vieclnity. Assuming that vegetation at the time the site was occupied was
similar to that of the nineteenth century before extensive European dis-
turbance, upland forest surrounded the site, with floodplain forest and
prairie at the base of the bluffs (Harn 1978: 241; Cantwell 1980: 11).
Upland prairie-derived soils are located within 2% miles of the site
(Fehrenbacher et sl 1977: 31). The upland forest consisted of dense
oak-hlckory forest, while the floodplain forest was dominated by silver
maple, American elm and green ash {(Harn 1978: 238).

The Orendorf site is about 3 miles from the present channel of the
I1lincis River (Harn 1978: 239). In its native state, the Illinois was a
sluggish river with a nearly level channel and a small volume. Lateral
levee lakes, caused by the deposition of sediment at the quiet edges of the
river, were present in the floodplain {Mills et al 1966: 3). The site
overlooks Rice Lake, Big Lake and Goose Lake in the floodplain (Fehrenbacher
22_2&_1977), some of which provides a marshy environment. The Illinois
Valley, along with the Mississippi, constitutesa mejor flywsy of migratory
waterfowl, making large concentrations of some species available seasonally.
The town and its fields also may have provided a distinct environment that
some of the birds were able to exploit {and in turn be exploited!).

PURPOSE OF THE REPORT

This project was undertaken in hopes of addressing several questions.
The primary goal of the analysis was to identify what species were taken
by the inhabitants of the Orendorf Site with speclal emphasis on seasonsl
and locational aspects of procurement and the relative contributions to the
diet made by each species. Methods of procurement were not realistically
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addressable within the confines of this study. Additionel, multi-
diseiplinary research will be required in order to evaluate the possi-
bility of varying utilization of birds through time at Orendorf.

TECHNIQUES OF ANALYSIS

Bones recovered from the Orendorf site were found in the course
of plow zone and midden removal and in the excavation of structures and
features. Features and house floors were excavated by trowel and soil
samples were collected, but no screening was done (see Santure, this
report). The bones were processed and shipped to me. In some cases only
those bones which appeared to nonspeciglists to possibly be bird were
received but in other Instances all bones in a given lot were sorted.
Some of the bones had to be washed and marked with the lot number and the
year. After this was done, I separated the bones according to element.
In a collection of this size, this is a valuable time-saving technique.
Bones that were recognizable as bird, but which I could not separate as
to element, were listed and put aside, unless they were worked.

The rest of the bones were taken to the University of Wisconsin
Zoology Museum for comparison with the skeletal collection. Bird bones
that could not be identified other than as to element were described,
listed and put aside, unless they were worked. The remaining bones were
identified to the taxonomic level warranted by the condition and osteo-
logical characteristies of the specimen.

Dr. Paul Parmalee of the University of Tennessee identified some of
the questionable bones, and loaned skeletons of scome of the species
unavailable at the U.W. Museum.

Following identification, calculations of minimum numbers of individ-
uals were made and adjusted by caloric values to determine the relative
importance of each species. Implications of seasonality, scheduling and
procurement were drawn from the data. Information on butchering patterns
and the incidence of worked bone have been appended, as have a locational
inventory and a description of each species covered by the analysis.

DIETARY IMPCORTANCE

In determining minimum number of individuals (MNI), bones of each
element for each species were separated into right and left sides, and then
checked for possible matches in size. Once the MNI had been determined for
each element of a species, the largest MNI was taken as the MNI for the
species as a whole (Table 5:1). Bones that could be identified no better
than jJust "duck" were not given separate MNI values, as it was assumed that
they are probably represented by the many duck individuals.

These MNI values represent the minimum number of individuals for Settle-
ment C as a whole, except in the case of the crow. Only 3 bird bones were
recovered from Settlement D (an unidentifisble fragment from Feature 2079,
an unidentifiable humerus from Feature 2436, and an American Crow carpometa-
carpus from Feature 1980). I have not separated the bones by feature or
house basin to determine MNI values, as in previcus investigations I have
discovered Joining fragments in different features. Pending more definite
knowledge of the relative ages of features and houses within Settlement C,

I will group all the bones together.

MNI values may inflate the importance of some species; in this case

the large Icteridae (Blackbirds) are tied for fifth in MNI values. To help
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TABLE 5:1

MINIMUM NUMBER OF INDIVIDUALS

Minimum no. Number of
Species of individ. Elements
Pied-Billed Grehe o2 129
Double-Crested Cormorant 3 15
Great Blue Heron 2 9
Green Heron 1 1
Nycticorax/Botaurus (Ardeidae) b 28
Least Bittern 2 6
American Bittern 2 5
Trumpeter Swan 1 L
Whistling Swan 1 3
Swan 1 1
Canada Goose Y 12
Branta/Anser 3 1k
Malilard/American Black Duck 15 85
Gadwall 1 27
Common Pintail 1 6
Green-Winged Teal Y 15
Blue-Winged Teal 6 20
Teal 15
American Wigeon 1 1
Northern Shoveler 2 T
Woed Duck 6 33
Redhead/Canvasback 1 1
Ring-Necked Duck Y 16
Canvasback 1 1
Lesser Scaup/Ring-Necked Duck 1 1
Aythya species 3
Common Goldeneye 3 p)
Bufflehead 7 41
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TABLE 5:1 Cont.

Minimum no. Number of
Species of individ. Elements
Hooded Merganser 2 5
Medium-Sized Anas specles 6 1k
unidentifiable duck bones Ys7
Red-Tailed Hawk 1 2
Red-Tailed Hawk/Roughlegged Hawk 1 3
Buteo species 1
Fagle 1? 6
Northern Harrier 1 1
Tetraonidae 13 66
Bob-White 2 L
Wild Turkey 21 156
Sandhill Crane 1 2
King Rail 6 37T
Virginia Rall 2 10
Sora/Virginia Rail 12 32
Common Gallinule 3 3
King Rail/Common Gallinule 10 25
American Coot 6 Th
Coot/Gallinule 1
large Rallidae 52
American Woodcock 3 T
Common Snipe 3 T
Pectoral Sandpiper 1 1
Jaeger species 1 1
Passenger Pigeon 1 2
Barred Owl 1 2
Long-Eared Owl 1 1
Common Nighthawk 1 1
Common Flicker 1 L
Brown Thrasher 1 1
American Crow L 10
Red-Winged Blackbird 3 5




184

TABLE 5:1 Cont.

Species

Minimum no.
of individ.

Number of
Elements

Common Grackle
large Icteridae
passerine
unidentifiable bones

3
12

9

35
31
1362

Total number of bones

2915
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get a better perspective on the dietary contributions of a species, a
rough calculation of food yalues for the birds will be made. This is often
done by calculating the weight of edible meat represented by the MNI at
the site, or by calculating the caloric yalues represented by the edible
poundage. White (1953} eatimates that T0% of the weight of birds is
edible. Stewart and Stahl (1977: 269) calculate that the edible percent-
ages of a Sharp-shinned Hawk and an American Crow, respectively, are

34.2% and 35.8%, and rate White's T0% figure as too high. However,

Stewart and Stahl (1977:268) use only the muscle, liver, heart, kidney and
lungs in their values. I think that the use of muscle and only a few
organs is too ethnocentric. Entrails of woodcock "au Jus, on a few
croutons” is considered a delicacy by some (Rombauer and Becker 1975: L1},
while a notorious "secret ingredient” of spaghetti sauce in Italian
households in Niagara Falls is chicken feet. I prefer to use White's T0%
value, which although erbitrary, does not make as many value Judgements

on the portions of the birds used.

In Table 5:2, weights derived from Schorger (1966}, Bellrose (1976),
White (1953} and Rombauer and Becker (1975) are presented. In ceses where
more than one weight was given, such as in Bellrose, the weight of the
adult male and the adult female were added together and divided by two to
obtain the average weight for that species. Passerines and the other small
birds were given the weight of a dressed squab (2% oz.) as their T70%
value (Rombauer and Becker 1975: 13}, and given the caloric value of
pigeons. Caloric values were taken from Locke (1923: Ti1-~2), who gives
ducks 1290 calories per pound of edible portion, geese 1660 calories,
pigeon 1100 calories, quail 935 calories, and turkey 1385 calories.

These are apparently values for domestic birds (except quail) and may be
higher than those for wild birds. Tetraonidae were assigned the quail
values.

Those species for which no weights could be approximated, and those
which did not correspond closely to one of the birds for which food values
were known, were not included in the table. Unfortunately, this excluded
the grebes and the Rellidse.

Wild Turkey ere represented by an MNI of 21. All the waterfowl
combined represent 68 individuals. This is a ratic of 3 to 1 in favor of
waterfowl. However, the caloric values give 183,846 calories for turkey
and 199,230 for the waterfowl. By this measure, turkeys are nearly as
important as the waterfowl in their dietary contribution. By contrast, all
12 of the large Icteridae contributed only 2112 calories, seemingly not a
large contribution. Yet the relatively high MNI and the presence of
butchering merks on the humerus of one of the Icteridae suggest that these
birds were welcome additions to the diet. The wide wariety of species taken
by the people from Orendorf, some of them quite small, indicate a willing-
ness {or perhaps & necessity) to use whatever was at hand.

SEASONALITY AND SCHEDULING

Waterfowl and turkey dominate the bird remains and seem to be calorically
most important. I would like to propose that these species were taken in the
fall when they were in prime condition and gathered in relatively large
flocks after being scattered for the breeding season. BSome of the ducks are
only present in the area during the spring and fall migrations. If Jochim's
(1976) hypothesis of hunters maximizing their return by taking advantage of
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Table 5:2
Total Caloric Values for Orendorf Birds

Average Edible Cal./ [Total
Species Weight (1b) | Weight(70%} MNI 1b Calories
Trumpeter Swan 25.3 17.71 1 | 1660 29,399
Whistling Swan 15.0 10.5 1 | 1660 17,430
Canada Goose 8.5 5,95 L | 1660 39,508
Branta/Anser 5.8 L.o6 3 | 1660 20,219
Mallard/American Black Duck 2.6 1.82 15 | 1290 35,217
Gadwall 1.99 1.39 1 | 1290 1,797
Common Pintail 2.09 1.46 1 | 1290 1,887
Green-Winged Teal 0.70 .49 4 | 1290 2,528
Blue-Winged Teal 0.93 .65 6 | 1290 5,039
American Wigeon 1.8 1.26 1 | 1290 1,625
Northern Shoveler 1.k .08 2 | 1290 2,528
Medium-sized Anas species 2.00 1.k 6 | 1290 10,836
Wood Duck 1.49+ 1.0k 6 | 1290 8,073
Canvasback 2.66 1.86 1 | 1290 2,402
Ring-Necked Duck 1.56 1.09 L | 1290 5,635
Common Goldeneye 2.01 1.41 3 | 1290 5,hh5
Bufflehead 0.91 6L T | 1290 8,217
Hooded Merganser 1.6 1.12 2 | 1290 1,k45
Tetraonidae 2.0 1.k 13 935 17,017
Bob-White .38 27 2 935 hot
Wild Turkey 9.03 6.32 21 | 1385 | 183,8Lk6
American Woodcock 0.74 .33 3| 11900 1,083
Passenger Pigeon - .16 1| 1100 176
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Table 5:2
continued
Aversge Edible Cal./ | Total

Species Weight{1b) | Weight(70%)|MNI| 1b Calories
Common Nighthawk - .16 1 (1100 176
Brown Thrasher - .16 1 (1100 176
Red-Winged Blackbird - .16 3 (1100 528
Common Flicker - .16 3 11100 528
Common Grackle - .16 3 11100 528
large Icteridae - .16 12 | 1100 2,112
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high game densities and prime game conditions may be applied to an agri-
cultural group, the fall would be the optimum time for bird exploitation.
No medullary bone, which is found in female birds during the reproductive
season, was obseryed in any of the bones (Taylor 1970: 92), and the
presence of a Jaeger bone indicates that at least some of the hunting was
done in the fall.

However, a glance at the seascnal avallability of the bird species
(Pigure 5:1) shows that birds may have been teken year round, and the
presence of immature bones indicates spring or summer procurement of those
birds. Fifty two immature bones were unidentifiable except as Aves, and
several were unidentifiable as to element. Species with identifiable
immature bones included Wild Turkey., Great Blue Heron, American Crow, and
the Tetraonidae. After examining the illustrations in Hargrave (1972) and
four immature bird skeletons from the University of Wisconsin-Madison
Zoology Museum, I determined that bones of young of the year taken in the
fall or winter are indistinguishable from bones of an aduit bird, except
that the tarsometatarsi and the toe bones retain something of the spongy
texture of irmature bone. With this in mind, and Hargrave (1972) in hand,
I was able to determine that the immature bird bones from Orendorf repre-
sented young of the spring or summer.

The presence of small birds, some of them solitary and retiring, may
indicate that birds were not always taken with regard to maximizing returns.
Dr. David A. Baerreis {personal communication)} suggests that migrant water-
fowl may have been taken in the spring when they would be more important
in the diet, rather than in the fall when the harvest would have been
avallable to the people.

PROCUREMENT

Where were the birds found at the site taken? Several of the species
were probably taken in the area of the town fields. These were the turkey,
the crow, the grackle, the red-wing, the Brown Thrasher and the flicker.
All of these birds feed on crops (see appended species discussions). The
Tetraonidae may also have been taken in or near the fields. There is no
reason to suppose that they found prehistoric corn any less attractive
than historic corn. Grange (1948: 271) reports that disturbed areas with
vegetation such as mullein, smartweed, pigweed and dock are heavily used
by both the sharp-tail and the prairie chicken., If the inhabitants of
Orendorf practiced some form of slash-and-burn horticulture, such disturbed
areas may have been available to and exploited by the Tetraonidae and in
turn by Orendorf hunters. Geese and mallards are the waterfowl most likely
to have been taken in the fields.,

Species probably taken in the marshes of the floodplain include the
American Coot, the Pied-billed Grebe, the Least Bittern, the night herons,
the American Bittern, the Sandhill Crane, the Green-winged Teal, the
American Wigeon, the Northern Shoveler, the Common Pintail, the Gadwall,
the Blue-winged Teal, the mallards and geese, the Pectoral Sandpiper, the
Common Gallinule, the Sora, the Virginia and King Rails, the Common Snipe
and the Northern Harrier.

The woodcock and the Barred Owl were probably taken in the lowland
forest. The Passenger Pigeon and the Long-eared Owl would have been
available in the deciducus forests (in the case of the Passenger Pigeon,
probably the upland forest with its supply of mast). The Red-tailed Hawk
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may haye been taken in the upland forests or the adjacent prairie areas.
The Rough-legged Hawk, the Boh~white and the Common Nighthawk are grass-
land species ayalleble on the prairies.

Speciles probably teken on the lakes and riyvers were the Great Blue
Heron, the Double-crested Cormorant, the Redhead, the Canyasback, the Ring-
necked Duck (and lesser Scaup), the Hooded Merganser, the Bufflehead and
the Whistling Swan (which also flocks on flooded fields in the spring).

The most commonly represented species were probably taken in or near
the fields, and in the marshes (if my conjecture ahout turkey and Tetra-
onidae procurement are correct). Forests and prairies do not seem to have
been as commonly utilized.

How the birds were taken is largely a matter of conlecture. Some
methods used prehistoricsally for turkeys have been discussed in the appen-~
dix. Nets are another possibility. Artifact analysis may shed more light
upon this question. However, even in historically observed groups whose
life styles were similar to those of the Crendorf people, the methods by
which birds were taken are not well understood (Hudson 1976: 318).

COMPARTISONS WITH OTHER SITES

The famous Middle Mississippian site of Cahokia has an even greater
sample of bird bones than does Orendorf {Parmalee 1975: 147) with a total
of 9053 identified bird bones and 9993 unidentifiable bird bones. Water-
fowl were extremely important at Cshokia, with geese and swans more heavily
represented than at Orendorf (Parmalee 1975: 152). Trumpeter swan remsins
are common at Cahokia. This may indicate that the mein migration route
for this swan was along the Mississippi River, as few Trumpeter Swan bones
are reported from sites farther east (Parmalee 1962: 405). The Cahokia
faunal list contains some birds from scuthern associations, such as the
Carolina Parakeet (Conuropsis carolinensis) and the Ivory-billed Woodpecker
(Campephilus principalis). This probably reflects the more southerly
location of Cahokia.

Aztalan, a Middle Mississippian site on the Crawfish River in
Jefferson County, Wisconsin, has a large quantity of Passenger Pigeon
bones (129) compared to the 2 from Orendorf {Parmalee 1960: 5,7). Also,
most of the waterfowl remains were those of diving ducks instead of puddle
ducks, the latter being more common at Orendorf. Parmalee notes extensive
marsh and backwater areas available to the people at Aztalan, and is sur-
prised that more puddle ducks were not taken. However, the divers fre-
quenting the Crawfish River itself msy have been closer and easier to take.
Four Sharp-tailed Grouse elements were found at Aztalan and prairie chickens
were not represented at the site.

The Kingston Lake Site, primarily a Spoon River Middle Mississippian
town, approximately 10 miles north of Qrendorf, shows a list of bird species
very similar to that from Orendorf. This is not surprising, as the site
lies on the north bank of Kingston Lake along the Illinois River (Parmalee
1962: 6, 10). Tetraonidae bones at this site were assigned to the Greater
Prairie Chicken.

Comparisons based on faunal lists mey be misleading, especially when
the units (elements, MNI) are not comparable. However, the lists seem to
show that the people at these sites exploited a wide variety of birds from
habitats near the sites, with a specisal emphasis on aquatic species.




191

CONCLUSIONS

Bird remains identified from the Orendorf site (11-F-1284) suggest
extenslye use of marsh rescurces and exploitation of those species fre-~
quenting agricultural fjelds. Waterfowl and turkey were the most important
birds in dietary contribution. Intensity of procurement efforts preobably
varied seasconally due to migratory patterns and nutriticnal needs. ©Species
taken corregpend to those listed for other large Middle Mississippian
sites.
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CHAPTER 6

ANATYSIS OF FISH BONES
FROM THE ORENDORF SITE (11-F-128L)

by

Dr. Andreas A. Palcocumpis
Onondaga Community College
Syracuse, New York

Fish bone collected by flotation of soil samples from pit features
at the Orendorf Site ylelded a total of 2289 identifiable elements rep-
resenting a minimm of 605 individuals from 26 species. Although this
is an unknown (but major) portion of the Orendorf fish bone, and does
not constitute a random sample, per se, it does provide good data relative
to the utilization and procurement patterns of fish by Orendorf's inhab-
itants. The number of elements identified and minimum number of indiv-
iduals for each species are presented with a discussion of the elements,
size estimates (when possible), inferences of procurement and seasonality,
and relevant life cycle and habitat information.

1. Lepisosteus sp. (Gar)
a. Number of bones identified: 593 (2
(

b. Minimim number of fish: 38

5.91% of total)
6.28% of total)

The majority of the elements identified were scales. It is not
possible to identify these elements to the species level. There were
very few vertebrae and skull bones in the collection, and, again, it
was not possible to identify them to the species level.

Gar elements were present in 38 units. Vertebrae were present in
only 5 units (13.2%) and skull bones were present in 10 units (26.3%).
There were 593 elements identified as Gar. All elements were scales
with the exception of 10 vertebrae (1.7%) and 20 skull bones (3.4%).

A certain selectivity appears to be present because of the paucity
of vertebrae and skull bones. The eggs of the members of the Gar Family
are poisonous to human beings, and I cannot help but hypothesize (as well
as wonder) if they were aware of this fact, therefore, avoiding the use
of the meat of this Family. Gar scales have been used by some cultures
as ornaments, projectile points (DuPratz 1972:277), and even breastplates
for protection. Were they interested only in the scales and avoiding the
flesh of the fish? Were gar scales found as artifacts? The Gulf tribes
used to use the "skin"of the Alligator Gar with the scales intact as a
breastplate. It is reported that this breastplate could turn an arrow.
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2. Lepisosteus c.f., spatula {Alligator Gar)
a. Number of bones identified: 27 (1.61% of total)

b. Minimum number of fish: 2 (0.33% of total)

Three species of Gar have been collected from the Illinois River. The
Shortnose Gar (Lepisosteus platostomus) reaches a maximum length of 30
inches. The Longnose Gar (Lﬁpisostggg osgeus) reaches a meximum length
of 4 or 5 feet, and 3~foot specimens are not uncommon. The Alligator Gar
(Lepisosteus sgatula) has been collected from the lower reaches of the
Illinois River and reaches a length of 8 feet. (I have an 8-foot specimen
in my collection}.

I carefully examined all the Gar scales from the site and some of the
scales were considerably larger than the scales I have from specimens cf
longnose Gar 3-feet in length. Some of the scales alsc had "sculpturing"
similar tc that fcund on the scales of the Alligator Gar.

As a result of the size of some of the scales and the sculpturing,

I heve listed the Alligator Gar as having "Pogsibly” been present in
this materiel.

3. Amia calva (Bowfin)
a. Number of bones identified: 354 {15.47% of total)

b. Minimum number of fish: 87 (14.38% of total)
c. No. T.L. in inches No. T.L. in inches
10 4.0 2 14.0
1 5.0 3 15.90
17 6.0 5 18.0
13 8.0 3 20.0
5 10.0 3 24,0
7 12.0

This was one of the more abundant species represented in the site.
The abundance of identifiable bones may be due to the fact that this is
the only living species in this Family, therefcre, every element can be
identified to the species level. The total number of identifiable bones
can be very misleading, therefore, the "minimum number of fish" repre-
sented by those bones identified becomes a more meaningful figure. The
Bowfin was one of the more abundant species of fish represented in this
site also on the basis of the "Minimum Number of Fish" represented (14.38%
of the total).

The Bowfin is a species common to the Illincis River and its assoc-
iated backwater lakes. Specimens 2-feet long are nct uncommon and this
species does reach a length in excess of 3-feet,

The Bowfin spawn in the spring of the year, usually in May, in the
backwater areas asscciated with the river. The young attain an approx-
imate length of 6 tc 8 inches during the first growing season. There
were 41 specimens calculated tc be in the 4.0 tc 8.0 inches T.L. cate-
gory. This would indicate that they were definitely occupying the site
in the early summer months.

L, Esox sp. (Pike)
a. Number of bones identified: 13 {(0.56% of total)
b. Minimum number of fish: 11 (1.82% of total)
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Members of the Pike Family are present in the Illinois River and were
more abundant prior te the implementation of projects which reclaimed a
large amcunt of the bottomland lakes.

5. Esox lucius (Northern Pike)
a. Number of bones identified: 2 (0.09% of total)
b. Minimum number of fish: 2 (0.33% of total)
e. 1- 6.0" T.L. 1~ 8.0" T.1L.

At one time, this species was relatively sbundant in the Illinois
River. The Northern Pike spawn in the backwater areas. The many projects
which reclaimed backwater areas for farming purposes eliminated the spawn-
ing sites for this fish, thereby reducing the population. They spawn
early in the spring (March) and reach 6.0 to 8.0 inches by the end of the
first growlng season.

6. CATOSTOMIDAE (Suckers)
a. Number of boned identified: 9 (0.39% of total)
b. Minimum number of fish: 9  (1.49% of total)

Some members of this Family reach a large size and are desirable
as food. The suckers, as their neme implies, are bottom feeders and are
only caught accidentally with a hoock. I am surprised at the paucity of
Suckers in this site,

7. Ictiobus sp. (Buffalofish)
a. Number of bones identified: 2  {(0.09% of total)
b. Minimum number of fish: 2  (0.33% of total)

There are 3 members of this Genus in the Illinois River. They are
important from a commercial standpoint and are not bad as a food item.
The Bigmouth Buffalcfish commonly reaches 30 pounds and on rare occasions
a specimen weighing 80 pounds has been collected.

Buffalofish do not take a hook and must either be "snagged" or
collected in some other manner. In other archaeclogical sites that I
have examined, members of the Sucker Family have comprised a larger
percentage of the identified elements than is the case in this site.
The paucity of members of this Family in the collection indicates that
they were not utilizing the backwater areas with a technique that would
efficiently utilize all the fish in the ares.

8. CYPRINIDAE (Minnows)
a. Number of bones identified: 9 (0.39% of total)
b. Minimum number of fish: 8 (1.32% of total)

The members of this Family are found in a wide varlety of ecological
environments.

9. Notropis sp. (Minnows)
a. Number of bones identified: 2 (0.09% of total)
b. Minimum number of fish: 2  (0.33% of total)
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This large Genus of Minnows was represented in the collection by two
pharyngeal arches.

10. ICTALURIDAE {Catfish)
a. Number of bones identified: 35 (1.53% of total)
b. Minimum number of fish: 26 (4.30% of total)

The members of this Family were obviously important to the sub-
sistence of this culture.

11. Ictalurus sp. (Catfish)
a. Number of bones identified: T10 (31.02% of total)
b. Minimum number of fish: 182 (30.08% of total)

There are five (5) species of this Genus in the Illinois River
and four (4) of them were represented in the ccllection. The only
species not represented was Ictalurus furcatus (Blue Catfish), the
largest member of the Genus.

12. Ictalurus punctatus {Chapnel Catfish)

a. Number of bones identified: 69 (3.01% of total)
b. Minimum number of fish: 45 {7.44% of total)
¢c. No. T.L. in inches No. T.L. in inches
12 4.0 3 12.0
9 6.0 4 4.0
5 8.0 1 16.0
1 9.0 2 18.0
6 10.0 3 24.0

The Channel Catflsh is abundant in most rivers and mpderate sized
gstreams. It is esliso found in backwater areas associated with rivers.
The Channel Catfish mey attain a weight of 25 pounds, but specimens
weighing over 12 to 15 pounds are uncommon. Channel Catfish 26.0" T.L.
have been collected. They usually spawn in the late spring after the
water temperature has reached T5°F. The Channel Catfish reaches an
approximate length of 5.5" the first year, 9.5" the second year and
11.7" the third year.

Identified elements of this species were approximated to come from
specimens as small as 4.0" T.L. in this collection. These would be
first-year fish and collected near the end of the first growing season
(September?).

13. TIectalurus nebulosus {Brown Bullhead)
a. Number of bones identified: 2 {0.09% of total)
b. Minimum number of fish: 2 {0.33% of total)
e. 1 - L4,0"T.L. 1 - 6.0" T.L.

This speciles is never abundant, but is usually widely distributed.
It is found in sloughs and lakes associated with rivers.
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14, Iectalurus melas (Black Bullhead)

a. Number of bones identified: 105 (4.59% of total)

b, Minimum number of fish: 54 (8.93% of total)
c. No. T.L. in inches No. T.L. in inches
1 3.0 b 8.0
32 4.0 2 12.0
1 5.0 1 15.0

12 6.0

This species is probably the mpost abundant and widely distributed

member of this Genus. It is found in rivers, streams, lakes, ponds,

and s
Bullh
the s
exces

15. I

loughs. This species spawns in May or early June. The Black
ead reaches an approximate length of 3.2" the first yesar, 6.5"

econd year, T.5" the third year. Specimens 15.0", with weight in
8 of 2 pounds have been collected.

ctalurus natalis (Yellow Bullhead)

a.
b.
c.

They

Number of bones identified: 1 (0.04% of total)
Minimum number of fish: 1 (0.17% of total)
1 - 8.0" 7,L.

This species is not sbundant and is primarily a species of lakes.
reach an approximate length of 3.0" at the end of their first year,

and individusls weighing 2 pounds have been collected.

16. Noturus flavus (Stoneecat)

a. Number of bones identified: 1 {0.04% of total)

b

Ce.

excee

. Minimum number of fish: 1 (0.17% of total)
1 - 40" T.L.

This species is wusually found only in swift-moving waters and rarely
ds 7 to 8 inches in length.

17. Noturus gyrinus (Tadpole Madtom)

a. Number of bones identified: 1 (0.04% of total)

b.
c.

Minimum number of fish: 1  (0.17% of total)
1 - 2.5" T.L.

This species rarely exceeds 3 to 4 inches in length and is usually

found in lakes.

18. Roccus mississippiensis (Yellow Bass)
a. Number of bones identified: 1  (0.04% of total)
b. Minimum number of fish: 1 (0.17% of total)

C.

lakes
lengt

1 - 5.0"T.L.

This species is usually found in varying sbundance in lakes and oxbow
. Tt spawns in the spring of the year (May) and reaches an approximate
h of 4.0 inches in the first year.
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19. CENTRARCHIDAE (Sunfish)
a. Number of bones identified: 111 (4.85% of total)
b. Minimum number of fish: ko (8.09% of total)

This Family includes the Largemouth and Smellmouth Bass, the White
and Black Crappie, Bluegill and other sunfishes.

20. Micropterus sp. (Bass)
a. Number of bones identified: T (0.31% of total)
b. Minimum number of fish: 5 (0.82% of total)

This Genus is represented by two species in the Illinois River,
the Largemouth and Smsllmouth Bass.

21. Micropterus salmoides (Largemouth Bass)

a. Number of bones identified: 6 (0.26% of total)
b. Minimum number of fish: 6 (0.99% of total)
c. No. T.L. in inches

2 8.0

1 12.0

1 14.0

2 2Lh.0

This species is found primarily in lakes, although it is also taken
in rivers. They spawn from early May into June. The young reach an
approximate length of 3 to 5 inches during their first year.

22. Lepomis sp. (Sunfish)
a. Number of bones identified: 116 (5.07% of total)
b. Minimum number of fish: 38 (6.28% of total)

This Genus is represented by a large number of sunfish inhabiting
a wide range of ecological habitats.

23. Lepomis cyanellus (Green Sunfish)

a. Number of bones identified: 3 . {0.13% of total)
b. Minimum number of fish: 2 (0.33% of total)
c. 1= L.o" 7.L. 1 - 6.0" T.L.

This species is the most universally distributed member of this
Family. They spawn over & long pericd of time, May through August, but
the peak breeding period occurs during the early part of June. The
young reach an approximate length of 1.0 - 1.5 inches during their
first year. Although specimens 10.0" T.L. have been collected, they
seldom exceed 6 to T inches T.L.

2L, Lepomis macrochirus (Bluegill)
a. Nunber of bones identified: 19 (0.83% of total)
b. Minimum number of fish: 11 (1.82% of total)
c. No. T.L. in inches

5 6.0
5 7.0
1 8.0
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This species is the most abundant of this Genus. They spawn over a
long pericd of time, June through July., but the pesk of activity is in June.
The young reach an approximate length of 1.0 to 2.5 inches in their first
year. Most adults reach 7 to 9 inches, but individuals 12.0 inches in
length have been collected.

25, Perca flavescens (Yellow Perch)

a. Number of bones identified: 2 {0.09% of total)
b. Minimum number of fish: 2 (0.33% of totsl)
c. 1 - 6.0"1T.L. 1- 7.0" T.L.

This is primarily a lake species, although it is occcasionally taken
in rivers. They spawn in early spring, in April. The young reach an
approximate length of 2 to U4 inches in their first year. They may reach
a length of 12 inches, but they are usually smaller.

26. Aplodinotus grunniens (Freshwater Drum)
a. Number of bones identified: 79 (3.45% of total)

b, Minimum number of fish: 18 (2.97% of total)
c. HNo. T.L. in inches No. T.L. in inches
1 6.0 1 12.0
1 7.0 1 2L.0
2 8.0 2 28.0
1 11.0 1 36.0

This Family (SCIAENIDAE) is represented by this single species.
Although primarily a river species, it is also taken from larger lakes
and oxbow lakes assoclated with rivers. ©Specimens weighing 50 pounds
have been collected, and 20 pound individuals are not uncommon. They
reach an approximate length of 5 inches in their first year and nearly
2 feet in 10 years.

27. TOTALS

a. Number of bones identified: 2,289
b. Minimum number of fish: 605



FPART FOUR

The Orendorf Collection




CHAPTER T

REPCRT ON THE FLOTATION OF THE ORENDORF
SETTLEMENT C SOIL SAMPLES

by Timothy W. Good

Archaeological Research Lab
Western Illinois University

Introduction

Throughout the Orendorf ProJect, flotation has been an ongeing
process. During the University of Wisconsin's involvement, and for
most of Western Illinois University's, the main intent of the initial
flotation performed by the field crew was to reduce the bulk of the
samples for storage and transportation. Only 1n 1978 were the samples
reduced down to their minimum pre-sorting volume, i.e., heavy fractions
and light fractions. Due to the emphasis on excavation and the short
stay of the majority of the field crews, a margin of unflotated soil
samples were carried over from each year, resulting in 42Lk unflotated
samples, and about a thousand reduced samples at the beginning of the
IDOC grant period which needed processing prior to further sorting and
analysis. In addition, the entire soil collection was unorganized and
poorly documented, due to the limitations in time, space and funding
that the project has suffered.

In the field approximately five to ten liters of fill were collected
per feature, or per feature fill zone. Approximately one liter of soil
was saved as a control sample, for pollen analysils, and for future refer-
ence, The remainder of the sample was then flotated through a 40 mesh
screen in Rice Lake or in the Illinois River. As the Orendorf scils are
often quite clayey, and no deflocculating agent was used, the reduced
samples generally retained much of their clay, in spite of a reduction
in bulk exceeding 90%. As such samples are unsuitable for sorting, the
time and efficiency of this and future Orendorf scil sample programs must
needs vary according to the condition of samples ineluded. Within the
present sample program much reflotation of reduced samples was required.
A significant factor of reflotation is the increased probability of ma-
terial damage, both from repeated wetting and drying and from extra han-
dling.

Logistical problems have also arisen. Only during this grant period
has it been possible to store all of this material in a single facility or
to organize it comprehensively. Records of earlier flotations are vague
or non-existent. The exact location of a small portion of the samples is
still unclear. The development of a comprehensive organization and a
body of records to allow access to the =01l sample collection has been
a major goal of this soil sample program. The additional goal has been
to make immediately available several different cross-sections of the scil
sample collection to present and future researchers.



202

The Sampling Program

Starting in the summer of 1980, and ending in Pebruary of 1981,
three different sampling programs took place. The first sampling pro-
gram was biased, in that it contained only features from burned struc-
tures which showed evidence of being open at the time of burning. Open
burned features were chosen because of their relevance to those studies
(especially artifactual) being made on the structures of Settlement C.

A second sampling program was of features which were noted in the Feature
Forms as having a high incidence of bone or ash. The features with large
amounts of bone or ash were chosen in order to have this faunal material
analyzed as soon as possible. Small fish bones, scales and teeth, and
minute snail shells are extremely rare in the field collected lots, due
to the inherent difficulty in seeing and collecting them. The flotated
faunal waterial is a necessary complement to the earlier analyzed larger
material. A total of 192 samples were chosen for these two programs,
representing 130 features. This is 7.5% of the 1,7kl features in Settle-
ment C.

The third soil sampling program was & random selection of all fea-
tures in Settlement C, including those slready done in the sbove mentioned
program. A random numbers table of five digit figures was used to choose
a total of 159 samples from as many features, yielding a 9.1% random
sample of all features in Settlement C.

Method

In the past we had used a large body of water such as a leke, river,
or stream to process our soil samples. We did not have to deal with such
problems as: supplying, agitiating, containing, and draining water, re-
moval of s8ilt sludge, and efficient work space.

With these problems in mind, and the realization that the cost of
daily transportation to a body of water would be prohibitive as well as
being seasonal, a device was designed which could be either used ocutside
in conjunction with a storm drain, or inside our storage facilities. This
flotation machine is & modified 55 gallon drum adepted from the flotation
machine described by Patty Jo Watson (1976: 77-100). A garden hose is
attached to the lower part of the drum and connects inside to a shower
head facing upwards which agitates the water. Over this shower head,
support struts hold a large wash tub with the bottom cut out and replaced
by a 4O mesh screen. After the soil has soaked for a short time in the
washing soda and water (used as a deflocculant to breek apart the aggre-
gates and breek down the peds of clay) it is placed in the tub. The
drum is kept full of water during the flotation and the shower head serves
to keep a steady flow of water going through the screen and agitating the
sample. Excess water flows out a sluice at the top of the tub where it
is channeled through another 50 mesh screen which collects the floating
carbonized material., This process removes almost all of the scil matrix
and separates sbout 80% to 85% of the floral material which is quite
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adequate on most samples. The filtered water then flow into a silt trap.
The water overflows intc the trap and into the drains, leaving the sludge
to be carried out later.

Before manual sorting of these faunal and floral remains under a
microscope can be undertaken, a more precise separation is sometimes
needed on those samples containing large amounts of bone or charcoal.

On these samples the person-hours expended on hand sorting became so
great as to Justify <the implementation of a chemical flotation system
along the lines described by Bodner and Rowlett (1980: 110-116). By
altering the specific gravity of the flotating medium, denser items

can be suspended. Rather than using a series of expensive chemicals for
each desired specific gravity, we used various strength solutions of ZnCl
(zinc chloride). By raising the specific gravity of the medium to 1.41
{by using 717 grams of ZnCl2 per liter of final solution) we raised the
charcoal suspension index to 95%-100%, along with 75% of the snail shells,
50% of the fish scales, and all unbroken bird bones. By raising the spe-
cific gravity of the medium to 1.85 (by using 1,522 grems of 7nCl, per
liter of final solution) we raised the bone suspension index to 98%-95%.
The remainder was run through a window screen to remove the sand (this
portion was saved along with the balance of the remainder) to expediate
sorting.

2

Though the precedure is somewhat time c¢onsuming, safety precautions
{(rubtber gloves and face masks) must be observed, and great care must be
taken in rinsing the chemical off of the material (ZnCl, is highly hygro-
geopic, tending to draw mpisture out of the air, preven%ing the carbon-
ized material from properly drying), the time/cost benefit over manual
sorting makes it quite worthwhile for the large, more complex samples.,

During manual sorting the large, more obvious materials are extrac-
ted from the flotated sample macroscopically, ususlly using fingers or
forceps. The smaller and more Aifficult to clasify, or to pick up items
are sorted under binocular microscopes; using forceps or a paint brush
filament to place them in separaste vials. Organized by floral or faunal
classification, the samples are then ready for the analyst.

Results

After organizing the majority of the collection and leaving space
for the samples yet to be processed, priority for flotation was estab-
lished. During the actual flotation period of the proJect the 424 unre-
duced samples were flotated and stored. Then the 252 reduced samples
relevant to the three sampling programs were reflotated (i.e., three-~
fourths of the selected samples had to be reflotated before further sort-
ing could be done). In the biased samples 16 of the 130 features (11.8%)
could not be found. Of the random sample 21 of the 159 chosen features
(13.2%) were missing. Taking this into account {as well as the number of
features common to both the biased and the random ssmples) 1L4.8% of all
features from Settlement C was actually sorted during the 1980 sampling
programs .
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Very few artifacts were collected from soil samples. Diagnostic
artifacts which were pulled from the soil samples were proJectile points,
an abrader, and rim sherds. Large numbers of plain body sherds were left
in the semples as they were not deemed highly diagnostic in these circum-
stances. Only one percent of all samples either flotated or reflotated
contained significant artifacts. This low percentage is due to the prac-
tice of lotting in the field artifacts found while collecting the sample.
Categories of material removed from the samples during macro- and micro-
scopic sorting were: corn, nuts and seeds, bird bone, fish bone and
scales, other bone, and snail shells.

The residue of the sorted samples stays in our storage facilities.
Thege are kept separate from the flotated and the reduced portions, which
are in turn kept separate from the saved soil portions. All the samples
within these soil sample categories, as well as a special category of
vessel and pipe fill, are stored in year/lot order. The achieved organ-
ization, documentation, and the flotation of unprocessed samples will
facilitate any future sampling programs. Samples of each stage are eas-
ily accessable for future reference.

Summary

Without the faunal material collected from this sampling project,
the results of the larger, field lotted material analysis would have been
welghted toward larger game. From these smaller, better preserved remains
the entire pattern of diet and seasonality can become much more apparent.
Techniques and strategies of food collection can be better understood by
the inclusion of this flotation material. The across-the-board random
sample is large enough (2lmost ten percent) to provide an adequate repre-
sentation of the site.

Few such large sites have been excavated. In that Orendorf's size
mekes it an important site for helping to understand civie planning, so-
clal interaction, prehistoric settlement patterning and large site effects
on environment; such a large, well rounded sample of well preserved faunal
and floral material gives these studies a greater potential. Only recently,
and even then rarely, has such large scale soil collection and flotation
been attempted. The 1980 sampling program, though far from comprehensive,
will make available data for illuminating many questions which could other-
wise never be realistically approachable.



CHAPTER 8

SUMMARY OF LABORATORY ACTIVITIES
FOR ORENDORF PROJECT, PHASE II

by
Duane Esarey
Archaeological Research Laborstory
Western Illinois University

Laboratory work on the continuation grant began with the transfer
of the site collections to Western Illinois University from the tempo-
rary warehouse in Canton, Illinols and a private residence in Whitewater,
Wisconsin. This was a maor undertaking in and of itself. Eight large
truck loads of material were brought to a temporary storage room on
Western's campus to await preparation of a permanent storage facility.
Many small loads were also transferred; the emtire collection consisting
of over 600 large cardboard boxes of artifacts, 100 boxes of flotated
soil and over LOO unprocessed soll samples of approximately 10 liters
each.

Prior to moving the collection into the permanent storage facility,
much processing was needed. Although most of the approximately 18,000
lots collected had been previcusly washed and marked, and some of those
had been sorted, 2300 lots remained to be washed, 3700 to be marked,
and almost all to be sorted. Sorting by material classes multiplied the
total number of bags to be organized to at least 30,000. The collection
was then divided into five categories based on materlal classes (floral,
faunal, ceramic, general, soil). The soil sample collection was further
organized by year and lot order into separate collections for each level
of processing (see T. Good, this report), while the other collections
were organized by provenlence.

An unused pool was cutfitted with basket lockers and shelves around
its perimeter for use as a permanent storage facility (Figure 8:1). This
provides several advantages over a typical storage room; 1) the numbered
baskets provide a ready made index system, 2) a large area was availsble
for laying out thousands of bags at a time, thus meking collection or-
dering both easier and more accurste, 3} the shower rooms provide an
excellent equipment storage area, U4) the bottom of the pool supplies
large gauge drains which can be used for our flotation tank, 5) the
large amount of work space immediately adj)acent to the collections is
desirable, 6) space for additional Archaeological Research Lab collections
is present. Probsbly no where else on campus could these qualifications
have been equalled,

In addition to collection work, the excavation records (field maps,
field notes, feature and structure forms, lot books, the photographic
collection) required ordering and protecting against accidental loss.

The ordering of field maps and field notes required indexing, while an
attempt was made to reproduce all records (with the exception of field
notes and photos) to insure their safety. Field map reproduction was
carried out by inking and then either blueprinting or large size xeroxing
each map. A total of 416 maps required inking, with 576 being duplicated.
Lot books and feature forms were simply xeroxed. Duplicates are stored
separately for safekeeping.





