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Introduction

The ressarch project upon which this paper is based actually has been

centered upon two separate though related focl: the first, laboratory

.analysis conduscted by the suthor 6f the fauual remains collected during

the sgmmer 1977 season of evacuations at the Eiden site (33 In lh), a
Late Woodlands occcupation in Sheffield, Ohio; the second, work with fourteen
of the burials located during that ssason at that site, T%ese'fwo areas of
investigation have an underlying relationship, centering upon my interest
in determining the 1nplications of the results of both for attemphting &
reconstruction of the probsble subsistence patterns of the Eiden people.
The faithfulness of such a reconstruction has been affected in no slight
degree by my inexperience in osteologicsl work -- whether on snimal or
human sp&cim&ns;-nevertheless, the process of deriving conclusions from .
this resesrch has been both instructionsal and challenging.

The néture cf the research project itself dictates the form of this
paper, whicﬁ will consist of three major sectlons. The first twc,.respeci

RPN : o

tively, wlil be discussions of the analézf; methads employed‘and the data
collected through aﬁalysis, relating those data to the findings previously
presented by other workers. Areas of correspendence snd daviance will_be
remarked upon, where pertinent. |

The third sgction will przsent argumenté for intefpreting,the pessible
relationships the fawnal and humean materials have with each other, in terms
of their usefulness for drawing inferences about the subsistence strategies

erployed during the occupation(s) of Fiden. Sugzestions and predictions

for further work at the Eilden site will also bhe presentad, and it is %o be
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hoped that these, in conjunction with those presented by Ms, Letitia
Shapiro {based upon her snalysis of the stratigraphic situstion at Eiden,
and of the flint and ceramic artifacts from last summer's excavations),

will be of aid in future excavations and i{nterpretations,

Since descriphions 6f the bistory of amateur and professional investi-
zetions at Eiden have been sc ably presented elsevhere (McKénzie, et =21,,
1973; McKenZzie and Rlank, 1976), I wﬂl'not outline it here; suffice it
to say that, unless otherwise noted, the comparative materials which will
bha discussed In relation to my own findings aré based upon the énalysis, hy
other workers, of materiais removed from Eiden betwsen 1959 and 196k by
2. Bungart (of Avon, Ohio) snd of Bungart's field notes., {Copies of theée
notes heve been mwade available to me through the kindness of Donald R. Bier,
Jr.)

It is perheps appropriate hers to raise 2 peint which will be discussed
later in this paper as well. Considerable limitations are imposed upem &
discussicn of my énalySis in terms of previous works, for several factors
which must significantly affect the comparability of these two sets of data
are clearly in evidence., Sampling biasses are certainly preseﬁt in the
earlier material (CE# Shane, 1973:34), and possibly in the 1977 materisls
as well; stratigraphic control is largely absent; in addition, there are the
problems which inevitebly arisze from secqnaary (or tertiary) analysis of any
.kind: one e¢en have no control over what sort of informstion has been col-
lected or presented by ancther worker, and this can limit the useful
and comparanility of that information to one’s own research. Tt éust be

noted that this by no means impliss that the esrlier materials or asnalysis
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hers available are either inadequate or Insccurate, but simply that they
are perhaps not as applicable to my own work as I would have liked, a2
function only of the different goals of the analyses attempted.

This analysis can only skim the éurface in terms of the availabie
data, for limitations of tire =nd inexperience hava prevented all hut the
most genarsl study. Tt is my hope that others with more time and training
will be able tc enalyze the Eiden materisls at greater depth now that the '
bazic 1gventory and cataloguing work has besn completed. Even given the
limitations imposed upon such study (which wili-he digscussed in Part One
of this paper), a great deal of work can be done beyond that here attempted.
And of conrse, analysis of materials reccvered in the upcoming excavations
migﬁt be evhanced by examinaticn of the material already available.

Procassing and analysis of all faural and other artifacts, excluding
hunan remains and flotation or radiocarbon samples, was condusted by
Letitia Shaplro and I in the anthropology lab of Oberlin College's Sociology/
Anthropology Department. Materials have been extensively inventoried by lot
number, unit of excavation, level, and date of excavation, and are currently
beihg storsd here at Oberlin. At some future date they will be placed in
prermanent storage by the Lorain Ccuntﬁ Matropolitan Park Disérict in.Elyria.
The 1977 burials will also be in storage there, along with the Bungart col-
Jection. The artifactual materials have been catalogued and bagged dy lot
number,‘with subdivisions into major groups of flint, ceramics, faunal |
remains, and "other” materials (including hiétorical materials). Sample
inventory sheets are included in Appendix I, ss are sample inventory sheets
gmployad fgr analysis of the 1977 burials. The latter were designed by

myself, after mndels provided by Dr. John Lallo.



Part One: Faunal Remains ffom 1977 Execavations

gt the Eiden Site
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Faunal remwalns were identifieé for analysis through a two-step proce-
dure. TFor the first, =11 bones and other faunal elements in each particular
1ot {roughly equivalent to one dayfs excavation of one unit lavel) were
identified and divided into five major groups: "Largé HManmal,” "Small
Mammal,” 5Fish," "Bird,” and "Shell" (the latter catégory'sﬁbsumes aal
mollusca, including gastropods). Ceses of elements which could hot be

~cleerly allocated to one of these categories were few, and in most cases
a later comparisaﬁ with similar material -- or exposure 1o & noOW-H0rée
practiced eye —; allﬁ?ed identification of such meterials. It sﬁoulﬁ be
noted here that the dichotomy "Large” vs. "Small Marmel" is an entirely sube
Jective cne, and for all intents and purposes the latter group subsumes the
identified mgmmalian gspecies with the exception of vhite-taniled deer

{Odpeoileus virgisnieus) and wapiti {Cervas conadensis).

El2ments were catalogued on lot inventory sheets (seé Appendix I) by
thess major groups, with total numbers of elementis present recorded for
ezgh. The materials inréach major group were then sorted for further idenw
tification, with fragmentary and/or unidentifiable materisls recorded as
such {i.e., "13 fragments, unidentifiable longbone shaft{s)}"}, and other
elements grouped by commen ldentity as to the part of the body they repre~:-
sented. This process heiped provide a rough estimate of the number of indi-
viduals present in each major group, =s well as providing a means of
checking for s&mpling bias based on the diffErential'preservaiion'of'specific

elements, Ouch differential preservation, wholly divorced from considera-
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tions of collecting blas

ri\_ ~ the 1977 BEiden colleciion of faunsl remains: a number of factors are involved,
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The first and most obvious cconsideration is that of the intrinsiec fragility
of certain elements in comparison with others, both within and between
najor groups. The relative robusticity of large memmalian bones as opposed
to small ones, of articular ends of longbones as opposed %o longboﬁe shafts
-- which compose the overwhelming qﬁjority cf indeterminate fragmentary
elements in esch category, and of a1l mammalian bone in relation to bird’
bone and shell, acts to select for probsble disproportionate representation
of the fqrmer types of elements, Weathering and shatier effects take s far
heavier toll on'the.lighter, smaller, and less dense bones of any'ingividual
animel in the ercheological record, as well as favoring substaﬁtially'thef
praservation of memmaliap elaments over thése of otheé vertebrates, éspeci-
ally birds.

Snothar factor involved in differential preservation of fauna is of
eourse cultural manipulation of various kinds, which will be discussed
somewhat further on, in the body of the text.

Collection biss during ﬁhe 1977 season was controlled for the most
part by exﬁensive-screening of removed earth through 1/h-inch mesh screens.
This procedure could not, of course, tcﬁally eliminéte s bilas towvard the-
selection of larger elements; nevertheless, it has helped circumﬁént the
.prOblam of obvious sample bias to some degree,  Such a sampling bias has
clearly affecied anslysis of the Bungart favnal collaction, for as.:Shane
. has'ﬁointed out (1973:34), the materials in that collection were clearly
representative only of complete or nearly cémple%e bones, and show size and
specles bias "to the extent that the bones of small mamals . . . , small

fishes, and amphibians . . . were sbsent” (34). For the 1977 materisls it
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is perhaps safe to assume-that deliberate colleetion biag is mostly or

entirely ahsent; it 5hould ﬁowever be noted that (1) elements cepadble of
slipping through 1/h;inch mesh will represent a higher percentage of
smaller (and/or more splintered, fragiie) bone, and thns_will affect counts
fér a1l groups except perhaps large mammals, and {2) the collaction of

materials from screens was don2 by volunteer workers almost entirely, who

- {1ike the author, at the onset of this research) lacked the training to

di$tinguishIVery small bone from dreck, and therefore may have 1n$ﬁver-
tently selected for larger or more iﬁméaiately identifi able elements such
as teeth or otoliths. Given even these limitations, however, the 1977
materials are falrly extensive end probably reasonably representative of
the animals actually present in the archeclogical record of thils site.

The results of this flrst step in faugal identification ars noted
below in Tgble I, which provides =zbsolute counts of skeletal and other
elementa combined for esch claass. The parcentage of the total representad

by each group is also noted.

Table I: Total Faunal Elements, by Major Class: 1977

Large Mammal 1,152 {8.658%)
Small Mammal 7,78k (53.67%)
Fish. 3,562 (26.85%)
Bird : : 19k (1.%74)
Shell (including gestropeds) ST (k.33%)

Total = 13,267
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& comparison Qf.thesé figures with those reported for the Bungart
collection is in order, - The tabla below wasAconstruéted with da£é~from
~ Shane (1973:34) on total element counts for mammals (withont size dis-
tiaction), fish,'énd bird, and from Murphy (1??3:&5)-for snell, Percen-
tages of the total have been calculated to'proﬁide a basis for comparison,
in 1ight of the mmch smaller (by a factor of 3.62) sample represented by

the earlier data.

Table IT: Total Faunal Elements, by Major Class: Bungart Colléction

Maramal | - 2,920 (79.76%)

Pish iy (12.13%)

Bird ' 11k (3.11%)

She1l 183 (5.00%)
Total = 3,661

Before a coméarison is mede, a point of some probsble significance
éggé be raised. Tha 1977 materials were c¢lessified by the authog; that
is to say, by.a person with no previous experience in zooiogical ;stealogy.
This inexyerienée, in conjunction with the high degree of-bone shatter in
the total feaunal samplé, nay have-contributed heavily to any noticeszble
disparity between the figures for the two collecticns; differentiating
vetween small mammal bone and fish bone, fbf example, proved to Be some-
what difficult, éspecially early in the ccu&se of lsboratory epalysis,

Despite this consideration, however, I fesl a comparative analysis is possible.

L ' It is interesting to ncte that in the later sample, the relative impor-
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tance of marmalian materials is muchﬁless than in the earlier gampnle:
67.35% of the total (coubined large ;ndlsmall.maﬁmal) vs., 792.75% {see
Table II). Conversely, fish represent a2 far larger proportion of the
1977 sample (25.85%) than of the Bungart sample {12.13%); birds, on the
other hand, account for only 1L.K7% of the later collection -- sbout half
their proportion for the Bungart materials (3.11%). The'proportion of
shell represented in both sanmples is essentially the same, which tends

to suppoft Murphy's argument that the rslatively small number of.mollnaks
and gaatropcds in the Bungart collecﬁion does not represent sampling bias
in collection (1973:45), but an actual absence of shellfish (in any great
guantity) from the diet of tﬁe Eiden veoples. 'This point will be dis-
cusged Purther on in this paper.

Tne mammal and fish percentages, on the other hand, may very well-
indicate that selection for the former {more likely %o be large =nd/or
complete bones) occurred during the collection of the earlier sample. Exami-
nation of data presented by Shane in Table 7-2 {1973:35) reveals that BOé of

the 391 identifiable {as to species) elements classed as fish represent

freshwater drum {Aplodinotus ggunniéns). Although Shane makes no mention
of the nature of fhose particular.elements, it.seems likely that they are,-
in large part, otoliths, the compact earbones ﬁhich are known locelly as
"lucky stones." TIn the 1977 sample, 1,154 of the-elements classed as fish
remains are drum otoliths, representing 32.40% of tﬁe fish totai (3,562);
the 302 elements identifiesd in the Bungart collection represent 63.02% of
the total. This Tigure itself suggests some sort of sample bias, and it
can reasonebly be argued that the disproportionste representations of freshe

water drum in the two samples most likely stem from collecting bias on
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Bungart's part, otoliths being preferred {or noted) because of their reiative
size and degree of completeness as compared to other fish elgments. If the
32.40% drum figure of the 1977 sample were epplied to the Bungart sample, we
would predict a total of 932 fish elements if 302 were drum, rather than a
fotal of hhly, | 7 |

The 14.72 point difference in percentage of fish elements between
these two samples is neariy eéual in size -« gnd is opposite in direction ==
to the point éifference between the mammalian percentages in the samples
{12.41), which adds weight to the argument for sampling bias in the Bungart
collection: if the Bungart fish data were adjusted to-ﬁhe levels suggested

by the 1977 materials, the disparity between the percentages noted for

- mammal remains would all but disappear; the proportion represented in the

~earlier sample would be 71.06%, only 3.7 points greater then that for 1977.'

It seems fairly'evidént that disparities between the data reported for the
Bungart faunal remains and those for the later.sample can be accounted for
by postulating consistent preferential selection for larger and more complete

faunal remains, ineluding {by virtue of their greater sturdiness and resis-

‘tance to erosion and shatter) mammal bone and drum otoliths, thiss substanti—

ating Shane's observations on the probable bias in collection (1973:3k).
Unfortunately, this correction is of little help in acc0untingrfor the

disparity on recorded numbers of bird remaiuns, where even after adjustment

~of percentages for the Buhgart materials, the proportion of bird elements

in the sample is twice that of the 1977 collection (2.74%, corrected Bungart

data, vs. 1.b7%, 1977 data; see

=
iy

able I). Although it might be possible o

naintaln that collection bias is ih evidence in the later sample, due to

such factors as those mentioned above, it is far more likely that identifi-
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cation/classification errors on the part of the author are the major source
of the deviation here. Given the large number of fragmentary matérials
classed as "small memmal" in particular, it is likely timt 2 siganificaat
part of the disparity here could be-akcounted for by recognizing that shattef
fragments of Eird bone may have been classed as mamﬁalian remains._.This
question can only be resolved when and 1if the materisls are examined ﬁy‘some-
one more familiar with avian_osteoiogy tﬁan is tﬁe author. | |

The Tirst step of the classification and identification procedure
has thus provided scme interesting information both.about the 1977 faunél
remains collection itself, and about its relationsﬁip fo the earlief Bungart
collection. The second step of the‘p:océdure_invol?ed Parther elaboration
of the_identification procéss, aimed at identifying the species present in
the samplé, and the miﬂimnmgnumber of ia&ividuéls per species. The lat&er
boéy of data is of‘p&rtiéul&rvimpértance in analyzing and intefpreting the
faunsl record at Fiden, or at any archeological site. A diszcussion of the
methods of determinatioﬁ of minimum numbers will follow shortly, and the -
use of such in interpretation and élsghoration of faunal data will also be
discussed.

Identifipationé of faunal méterials-as to species prbéeeded with the

use of drawings of mammalian and other bones, both cranial and posteranial,

in Cornwall's Bones for the Archeologist (1964), and of mammalian crania in

Peterson's The Mammals of Eastern Canada {1966)., Drum and other Fish mate-
rials were identified through information provided by Dr. David Brose
(personal communication) and mollusca {including both naiad and gastropod

remains ) through’reference to LaRoque's Pleistocene Mollusca of Ohio (19587 -

»*
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1970). Type skeletoﬁsrof most represented spscies were not available Tor
study, which imposed scme limitations upon accurate species designation,
especially for the more indeterminate remains; in generél,'hOWEyer, the
drawings'provided by Cornwall, Peterson ahd LaRogue.ﬁeré sufficiently de-
tailed to permit intérpretaﬁion of most materiélé;

Recognition of fiéﬁ species wés acéomplished'On the basié of otoliths,
dorsal spines, and jaw fragments, the latter being especially useful in
identifying the p?esence of pike (Eggg) in the sample. Althqugh.fish scales .
are present in ﬁhe sample in Tairly large numbers, they are somewhat diffi-
cult to identify as to species; all those identified are cy&loid scales, |
characteristic of freshwater speciés {Casteel l9h?b:557), but no cleérly
discernasble features disgnostic of particular species are reported in the
literaturé which econld make. such identifications 9os§iblé.

eréentifi¢§%ion of mammélian species involved, for tﬁe mqst-part,_
distinguishing diagnostic‘features of dental and-mandibular-remains, ale

though for moderate-sized and larger spzcies (such as deer), =nd some

smaller ones (notably shrew, Sorex cinerius; and cottontail rabbit, Sylvi-

lagus floridanus), posteranial remains such as scapulae and longbone arti-

cular ends ware useful indieators. Bird bone,‘all remains of which were

- greatly Tragmented, was identified by its relative lightness, its charac-

teristically "polished" look, and the fragile hollow longbones. It proved

impossible to identify the great majority of bird remsinsiby speéies, both

because of the unavailability of comparative osteolcgical,tekts of an appro-
priate nature, and because of the nature of the elements in the sample. All
were extremely small, the products of extensive shatter, and all showed

moderate to heavy weathering effects. The only exceptions to thess comments

-
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involve the presence in the sample of worked bird bone beads {see 2ppendix
IT: W52k /8408 and N525/E532), some of which exhibit ring cuts similar to

those which Shane reports for turkey (Melaectls gallopavo) ulnae (1973:38);

this would seem to indicate that ‘the beads represent turkey, which is
therefore the only bird species identified here.

Since the most.giasgnostic and therefore the most reliable méans of
species identificafion involve dentition and man&ibular elementé, almost
all species listed below in Table III are represented in the 1977 sample
by such elements,r The minimum number figures are therefore Tairly conser
vetive ones, as in wmost cases'postcranial femainsrwhich might have been
inclnded in those éstimates,were-simply not clearly encungh identifiable as
to species to the author's inexperienced eve, This fact accounts for the
inclusion in Appendix II of minimum number counts for "Large Mammal".and
"Small Mamﬁal"rcategories, where individuels couldrbe differentiated from
one anothsr by size factors or duplication of particulsr skeletal element,
but conld ﬁot be given species classifieation.

Mandible size and morphology, znd specialization §f dentition, allowed
for éany specific identifications, especially'belcﬁ the Ffamily level; in
some cases, however, the fragmentéry and/or indeterminate nature of some
such elements prevented identification ﬁy species; though provable genus
eould ke assigned. This situatioﬁ most notably obtained for specimens idenw
tifiable as Mustelidae; no less than ten such individuals could be recognized
in the sample, four of which conld be assigned to the genus Martes (either
marten, M. americana, or fisher, M. pennanti), and six to tre genus Mustela.

At least one of the latter group seems to indicate Mustela vision (mink),
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and two othefs suggest Mustela frenata (long-tailed veasel); identification,
however, is too uncertain to warrant actual inclusion of these iﬁ the mini-
mg@ nombers count of Table ITX.

Table III, therefore, pf;sents_the minimum numberé as well as the
coﬁmgn names aﬁd taxénom;c élassifications of those species identified in
the 1977 faunal colection from Eiden. ﬁiscussions of the importance of
minimum numbers counts will immediately follow, and,wjll be followed by dise
cussions of the implications and interpretive possibilities of_the Eiden

Ffaunal remzalns.

Table ITI: Species Identified at Eiden (1977 Sample)

Common Neme : Species Classification ' Min. #
Mammals: Wapiti (®1k) ' Cervas canadensis . ' 9
White-tailed Deer Odoceileus virgianicus 13
' Raceoon = Procvn lotor 10
Beaver ' ‘ Castor fiber =~ 4

Skunk Mephitis mephitls 3
Badger ' Taxidea taxus B
Figher Martes pennanti : ‘ 3
Marten 3§g$§§_§gg;;gaga-?“_ hi
River Otter Lutras cenadensis : 1
Common Opossum | Didelohis marsupialis i
Least Weasel ’ Mustela rixosa 1

Red Fox Vulpes vulpes 2



Bird:

Fisgh:

Naiads:

Gastropods:
fderafie

I

Comﬁen ﬁame“

Grey Fox
Cottontail Rabbit
Common Mole

Common Shrew

-

. Eastern Grey Squirrel

Red Squirfel

Eastern Chipmunk
Meadow Vole |

Deer Mouse (?)
Meadow Jumping Mouse

Family: Mugtelidae

" Famlly: Mustelidse

CTurkey
Freshwater Drum
Channel Catfish
Pike

{Common Mussel)
{Common Clam)

Aguatie:

-11-

Species Classification

Urpevon cinereoargenieus

Sylvileons floridanus

Scalopus aguaticus

Sorex kinerius

_Sciurus garolinensus

Tamiasciurus hudsonicus

Tamias stristus

Microtus pennsylvanicus

Peromyvscus maniculatus

Zspus hudsonicus

Prob: Martes

Prob: Mustela

Melasgris gallopavo 7

Avlodinotus grunniens

Ictalurus punctatus

Esox %a?

Amblemsa costata

Lasmigona costata

- Pleurocers acutum
_Fossaria parva sterkii

Amnicoia pilsbryi (7)

Caripelons decisum

Stagnicola reflexa

Stagnicola kirtlandia

Mid, #
eV

e
&

712

37

62

20
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sy,

Common_Name | Species Classification - Min. #

_Gaﬁtropbds:uTerrestrial , 7 Anguispira slternata 9
Anguispiras«kochi: : 5

Ventridens ligera 1

Stenotrema frateroum 1

Stenotréma leaii 1

Mesodon pennsylvanicus 2

Discus macclintoéki_ 3

VYallonis excentrica 1

Allggcﬁa profunda 1

“7 ' Triodopsisrtridentata 1
Guppya sterkil {7} 2

The firsi peint which must be made in disemssing minimum number counts
has been raised elsewhere by Uerpmann {1972:311): the "minimum number of
individuals" is by no means the same thing as the "number of individusls;"
miﬁimum numbers represent only the conservative figure whichltallies the
"number of individuals necessary to account for all . . . the skeletal ele~

‘ments . . - of a perticular species found in the site" (Shotwell, quoted in
" Grayson, 1973:433). Tfhus the minimum number represents neithar the number
of potentially utiiizable animals represented at a slte, nor the number of
those actually utilized. In fact, the question must arise as to whether or
not the presence of a specieé in a feunal assemblage is ap indication of
{ humasn exploitation, or whether it is indicative of éithef contemporanaous or

post-oceupational intrusidn.
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David Hurst Thomas (1971} has addressed this problem, which he calls

the nagging question of precisely which bones from a site can be attributed

directly to the sctions of mangigiEY" (366). Intrusion of species can result

from predation by other species, from burrowing activities (especislly of

‘rodents), and:from natural mortality of species indigenous to the immediate

area (366). The problém, as Thomas frames it, is:td diétinguish "cultgral”
bone,."those fragments. of non~human tooth and osseous material deposiﬁed as

a result of human activity" (336), from "natural” Eone, deposited by other .
meaﬁs. To mccomplish this distinction, two communities of fauna are identi-
fied, the proximal and'distal communities. The former fepresents "those ani-
mals living on the depésitional site” {166), the latter, those intrusive-#ia
humen or other means. Drewing from the work of Shotwell tqﬁoted, pg. 36T),
Thomas argues that the proximal faunal community wili‘be represanted by more
complete skeletal remains than other fauns, based upon the "educated specula-
tion" that “"dletary practices . . . tend to destroy and disperse the bones of
1—§;7 prey-spectes” (36?).- He cautions, however, that ﬁeterminations of this

sort must be reconsidered at every application to particular sites (36?), for

‘the decision as to whether or not intrusive, exploited faunal remains represent

human rather than other predator sctivities remains a gqualitative, Interpretive
one (370). Taomas presents a formula for determining an index of the relative |
completenass of specimens, the "corrected number of specimens per indiviﬁ&ai

(cs1)" (367), which is as fiollows:

(100)x{no. of specimens)
{

est. no. of elements)x(min. no.)

where "minimum number” is defined as ebove, "number of specimens” is the

number of "recogniéable bones and teath in the sample,” and ali speciés are

"corrected” to a standard of 100 elements per individual (367). Unfortunately, '
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it is somewhat unclear in the text as to whether “number of elements" is

‘meant to imply "number of elements of the species in question” or "total

faunal elements presént?'(whicﬂ seems. to be what is weant by "number of speci-
mens"), elthough the former interpretation seems nore liksly.

Thomas formula is noted as a potentially useful test for further
analysis of the ¥iden faunal collections; however, application to the analysig

here presented was not attempted, mostly because of time considerations. It

- was also not clear that the species ideﬁtificatioﬁs, especially of post-

cranial materials, were accurate enough to warrant use of this model. The

method Thomss presents, however, is a falrly simple one, and might preofitably -

be applied to the Eiden faunal assemblagés given a higher degree of control
or exvertise in classificatioﬁ; As Thémas-demonstrates (369—370), it is a
method which allows for a standardization of inter-site comparative stﬂdieé,
eliminating to some degree the facteors of observer/analyst bias, and quantif
fying results rather neatly (see comparative faunal anaiysis diagréms, Thomas
1971:369) . |

These limltations which prevént the use of a quaniitative_method-of

analysis, at least for the purposes of the present study, nevertheless do

not entirely eliminate the possibility of distinguishiﬁg "cuitural" from
"patural” bore in the Eiden assemblage of 1977. A number of criteria were
used to determine those spécie§ and individuals moét likely representative.r
of distal (i.e., intmsive)’ faunal communities from those indicative of the
proximal community, énd these criteria were tﬁen applied to iﬁterﬁretaéian
éf minimum nﬁmﬁer counts; they'constitufe a set of geperalizations, drawn
from examination of these data and from the working models of qther'agthqrs.
The first aséumption made wag that sll terrestrial gastropods represen-

ted in the 1977 faunsl assemblage'were members'of the proxinsl Fiden community_
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A1l told, this group encompasses some 27 individuals (Table ITI, pg. 12} of
ll‘species. The exclusion of this group frcm'the_distal/utilized category

#as based both upon Murphf's obsgrvétions for the Bungart collectimm, in which
he notes go spparent utilization of those-gastropods présent in-the gample
(1973:h5; this paper; P, 5) end upon the rélative completensss of the ele~
ments -- indicative, bf,r Thomas' model, of non-utilization (1971:367). Perhaps
more important than the latter point, however, is the obsérVafion-that the- |
>extremely-small,sizes of all the represented species would tend to limit their
vsefulness as a significent contribution to the Eiden diet, unless they could

be shown to be extensively collected. Although it can be argued that the

‘intrinsic fragility of gastiopod elements would militate against both preser-

vation and collecticn, it is not worthwhile té argue froﬁfnegative evidencé
end assert that they have begn subjected to such biases; even the masi intens
sive collecticn of land shalls is not likely to have added significantly to
subsistence, and exclusion of these from the "utilized“.category_shouldrnot
canse any substantial problem; It should be noted, however, that terrestitial

and aguatic gastropods alike are particularly sensitive to environmental

-factors, and are therefore useful in a reconstruction of the ecological matrix

of a site. We will examine the specifics of the Eiden gasfrépod assemblage:
at a later polint in this discussion. | _ 7

In a 1ikermanner, the small sizes and 1imited number of individua;s
representing specles of aguatic gastropods argue against their playing éﬂy
significant role in the Eldsn subsistence éattern,-although Tortuitous ﬁtili-
zatiaz; cannot be ruled out. The presence of aqua.téx.c si)ecies in the faunal
assemblage cannot adequately be argued to be the result of natural deposition,
whicﬁ would most likely require a proceés of flooding; on the other ﬁand, the

limited number of individuals represented argues against any deiiberate
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exploitation of these gpecies. The two exceptions. both represent extremely

tiny species: Amnicola pllsbryi, represented by 30 individuals, is only

fentatively identified, and the individuals in question may in fact represent

young forms of the species Campelqma'decisum; they were found jinside an indi-

vidual of the latter species, The other tiny species representéd by a rela-

tively large number of specimens (20 -- Table III, pg. 11), Stagnicola kirte
landia, are of some 1ﬁ§e:est in that thEy'were-found:f- apparently the
remains of & bracelet--- around the right wrist of burial #1977-9. Sinece
this bracelet is the only exaﬁple of any "burial goods" associated with the
1977 burials, it is perhaps a bit rash to dismiss the notion of utilization
of-aquatic gastropods out of hand. Neve:theless,'fhe-contribution of these
individuais to the subsistence_ﬁeasures to-bé discuséed_could be at best miniw
mally significant, and they have thus been excluded from the distal/utilized
category. | |

Nzlads, represented by-cbmmon molluscs such-as frgshwater'mussel'an&

clam, have bzen included in the "utilized” cdtegory, as both their size

and the number of individvals represented in the 1977 collection (62 --

. Table III, pg. 11) argue for a significant contribution to the subsistence -

pattern. Unfortunately, it was not possible to obtaln data indicative either
ofrthe aveérage live weight of these molluses or of the probeble usable mest
per individusl, which, as it will be shdwn below, are the basic items of.
.1nforﬁation fequired to generate estimates of the available meat yield of

any specles represented in a faunal sssemblage. AS a consequence, it has

not been possible here to guantify thét contribution to the diet which such
molluscs,may represent, Therefore, although molluscs will be included in

discussions telow &f the Eiden subsistence pattern, they have nct been inclu-
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ded in the tablés below {(IV and V} which present caleulations of the relative
contributions of SpéCiES present to the overall dietary péttern. Lg yet anoe
fher source of probaﬁlé error in those calculations, this particular exclusion
caEn cnly'berviewed,as a necessary evil, though a poténtially correctable one
spoﬁld appropriate iﬂforﬂation become available to future analysis.

Al fish individuals and species vere assumed-to be part of the distal/

utilized category. Birds, including the.somewhat tentatively identified

turkey (Melaegris gallopavo) individuals (3 -- Table IIT, pg. 11}, were ex-
cluded from the utilized cétegory because of the highly indetermiﬁate nature
of the elements in the sample, and the fact'that the one "idéntified" spééieg
was'only idantified by extrapolation;from Shéné's analysis of the Bungart
collection (Shane, 1973+ 38 ~- ses PE. Q'above);' Again, this .exclusion seerned
neceSséry,'althcughias with the exclusion of @plluscs? it,undoubﬁgdlj'represents
a source of error in the tables below.  (Reasons for assuming this,_based upon
arguments and evidence from ofher works, will be presented beslow.)

811 species found in or near areas Qf identifiable hearths, and/or in
associationrwith charred bone fragments (seerﬂﬁpendik II), ware included iﬁ
the distal/utilize& category. Both §n the basis 6f Tﬁomas'r"destrucfion cri; .
'7 terion” (1971:367), and ﬁpon observations of Uerpmann®s (1972) that "bone
debris in living areas will consist of small, inconspicuous fragments" (308),4
' mammalian'skeleial elements exhibiting notabie shattering were assumed.ta
‘ represent cultural vs,. natural bone;'hcwever, cnly those minimum nuﬁbars 6f
identifiable individuals which are listedrin-Table IIT vere used in caleulsi-
tions of subsistence contributions, yielding {as noted above) relatively con-
servative Figures. | |

7Se?erél species of smell mammals were assumed to be indicative of thé

natural proximal faunal communiﬁy,_incluéing nost notably the smaller rodents
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such as mice (deer mouse, PeromyscuS—maniculatqé; meadovw Jumping mouse,
'

zapus hudsonicus), veles (Microtus pemnsylvanicus), and chipmunks {Tamias

striatus). On the basis of small individual size and/or limited numbers of

represented individuals, a few other species were also grouped into this

praximal category; théy include shrew (Sorex cinerius), mole {Scapolus agua~
ticus), and least weasel {Mustela rixosg!; None of these species would h§v§'
represented even .01% of the total available meat for the assemhlag&-had
they been inélu&e&, a final and decisive critericn for their exclusion. It
should be noted here that inclusion of a species in the "distal/utilized”
_category in no.way implies that the species is {(was) not part of the local
faunal essemblage of the Eiﬁen regipn,:but :ather that:characteristics @f
the elements representing that species at the site (such as bone shatterror
assoclation with a besrth, as sbove)} tend to indicate exploitation by the
human population.

Obvicusly there sre some problems with these criteris, especially with

Py

the latter. The extent to which the very small mammalian species were iden-
tifiable in the 1977 assemblage was directly related to the relative degr&er
of “completeness" of thosele}ements,(a function 6f analyst inexperience), so
that arguments for exclusion of those species from the distal/utilized cate-
gory which might be based upon specimen completeness would be tautological.
Likewise, in the absence‘of application of a formula such as Thomas® (1971:367
- sse above), the inclusién of someghat larger species (such as bédger; skunk,
and squirrel), despite low individual”coungé in some cases (Téble III), will
be justifiable only through the somewhat circulsr argument that these species.-
are represeﬁted by less complete specimens than the smallest species. In

fact, inclusion of those moderate-sized mammals into the tables below was ul-

timately based upon this suthor's assessment of each species in questim as
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to its "prey valume" -- that is, vhether or not the hunting or trapping of
that species was likely to be profitable, in terms of the average live weight
of individunals and so cn; that assessment was, In most cases, supported by

the inclusion of the speciés in White's list of game animals "large enough

" to be important food enimsals” {1953:397; Table 1h).

One last point, whose impIlications for environmental reconstruction will

_be discussed at greater length below, should be raised here. Inct uded in the

specias list_(Table ITI) are two specles not now native to regions south of

the Great Lakes (a possible third, Mustela vision -~ mink, is among the ten
specimens of Mustelidae which could not be identified clearly enéugh; sea

Table III, pg. 11). Thess are Tisher (Martes pennanti) and marten (Martes

americana). The ranges of both are now restricted to Canada and certaln parts
of the Contineatal Divide in the United States (see maps, Peterson 1966:05h,
258). Peterson (254,258} indicates that the ranges of both species once

included the southern Erle shore region, however, so that their presence in

" the faunal assemblage st Eiden is not actually anomalods. The small indivi-

dual size of marten, and its representation by only one individual in this
sample, led to its exclusion from the tables below; had it been included, it
would have represented only .01% of the total aveileble meat tally.

Having outlined the process by which species were jdentified as to Proe-

- bable contfibution to the Fiden subsistence pattern, it is now necessary to

discuss the means by which the minimum numbers used in the calculations below
were derived. This has been discussed in Part Iy above’ {pg. 19}, ‘but -needs
elaboration. And more to the point, the impdrtancesof minimum number counts,

hinted at throughout this discussion, should be made clear:’ ..
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The nmost crucial decision which a faunal analyst must make once

. « « bevond the identification and interpretation of individugal
bouss and . . . beginning the statistical analysis of . . . data
concerns the choice of the proper unit to use in that maripnla-
tion. . . . It is certainly tempting to use the raw data of
faunal analysis -- the nunbsr of identified specimens per taxon
-~ a8 the unit of statistical manipulation in faunal studies,

and a number of snalyses . . . have proceeded on this basis.
Unfortunately, however, the use of the number of identified spe-
ciméns can be criticized on a number of grounds. First, and most
seridusly, one never knows if the units belng so manipunlated . . .
are independert of one another-. . . Secondly, there is little
doubt that the use of numbers of specimens alone, even were that
use not confounddd by the problem of interdependence of elements,
simply does not provide as much information, and allow as many
inferences, about a body of faunal data as does the nse of mini-
mum nudbers of individuals (Grayson 1973:432).

The interdependence of specimens-(elements) of which Grayson speaks refers

to the Tact, of courss;, that the skeletal structures of anlmals normally

involve scores to hundreds of discrete elements, so that, for example, one
individual humar can be represenﬁedzby'EOé separaté OS580US elementsu(seér
Bass, 1971:k-5), Aésuming preservation of 21l these element§ {end, presumabiy,
uncommon ignorance on the part of the analyst); ase of the "number of ééeciw
nens" count would grossly overentimate the number of individuals represented
the conseguences for meanlngful interpretation of the archeoclogical assemblage
would be significant.

White first proposed the use of minizum number counts iﬁ_fauﬁal analysis
of archeolégical sites (1953}, although (es Graysﬁn notes) this methodology
was already widely employed as eariy as 1929 by paleontologists pursuing
ofher areas of research (1973:453). His method i#vglved "siding” skeletal -
eomponents for each ldentified species and using the greater ﬁumber (of right
of caslculation {1153 397). To use sn exsmple
f&om the Eiden 1977 analysis: if, in a particular hearth area, 13 freshwater
drum {(&. grurniens) otoliths are found, of which 9 are right-sidedrand L left

(1), then the minimum number of individuals would be 9. (This is a methdd
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which avoids the kind of error that wonld result in értificiall&-lowéring
counts evan more should the total number (13§ he ﬁivided in half (7 indivi-
duals) ~-- Waite 1953:397)- There is, of course; room in this methodology
for gualitamive analysis; if, in our hypothetical sample, the b left otoliths
are all larger thanrtﬁéirights by some signifilcant degree (say, a facﬁor of
2}, then iﬁ would be justifiable to regisfer this sample as&représenting a
full 13 individuals., 1In a like manﬁer,ifhe présence-in the sample of five
dersal spines from érum, unless size differentiation was markeély preéent,
would indicate only oné individual in a minimum number count; if found with
the otoliths above, it would not a2dd to the count of $ individuals, but be
subsumed by that count - the minimum numder of’indiviﬂuals'necessa$y to

account for all 15 skeletal elements (cf. Shotwell ia Thomas 1971:367).
Minimam agmber counts are used in fanaal analysis in archeology ﬁot only

to indicate the number of animals represented at a site,_ﬁhich prﬁﬁidesra‘

rough measura of the exploitation of particular species by the population in

guestion; they are also used, as Grayson notes; as units for the caleulation

of ancother important measure of subsistence: the total meat available throuzh

 the utilization of those animals. The means by which such a messure is

derived Iaveolve multiplying the minimum nuwber of each specles present 5y
the aversge live weight of individuals for that species, and dividing that
figure:by the percent of usabdle meat (of the total weight) of an animal. This
is the method presented by White {1953}, who derives ?ercentages for ussble
meat (per taxon) from analogy with those pércentages obtained from modern
domesticated species (397).

White himgel? discusses some potential sources of error in the use of

such anslogy, based on the ovservation that the presumably less inteusive
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‘butchering techniques of aboriginal nunter/gatherers render it "doubtful that -
the percehtage of vsable meat obtained . . . will run as hig." {397) as |
moﬁern estimates, Neverthele#s, he points out, such groups have often-been
shﬁwn to exhibit highly efficientxbutchering and utilization techniques, and
the error, if present,.shﬁulﬁ remain-fairly constant over a large sampie (397).
On the basis of this argument, the use of White's percentages was deemed to

'be a reasonably accurate measure of'available meat per iﬁdividual. For species
pot listed by White, percentages were calculaﬁeé according torihe guldelines

he presents: 50% usable for large species,.TO% for smaller mammalian taxa,
{(397). Average live weights of individuals for each species not listed by.
White were derived from the average live welghts glven by Peterson (1966};
again, following Wnite's guidelines (397}, male and female weights were ave-
raged for thesa tébles, as Tor nons of these species did the difference

exceed 0% (White 1953:397). White's data, and those of Shane for fish taxs
{1973:35 -~ unfortunately, Shane provides figures for "usable meat per. indiw
vidaal,” but not average live weights, so those cells of Tablé IV below must
remain empty), have been converted from Englisﬂ Standard to metricrweighté.
The total meat avallsble {in grams) for each répgésented-species, end the

percentages of each of the total for 1) mammalian taxa &and’2) fish are also .

noted,
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Table TV: Avellsble Mest, by Species: Xiden, 1977 Feunal #ssemblage
. W = from White, 1943 {converted to metric equivalent)

: P = from Peterson, 1966 (see text):397-398

S = from Shane, 1972:35 {converted to metric equivalent)

Usable Mest

Species Av, Live Weight (am) Min. # Total Meat {gm)
- ' and % of Total
White_Taiied Deer 290,718, 7h (W) 145,359.37 13 1,889,671.81 {(53.85%)
Wapiti 0 317,515.60 (W) 158,757.80 9 1,&28,820.20 140, 72%)
Raccoon 10,351.18 (W) 7,937.89 10 79,378,90 (2.26%)
Beaver 2l,972.60 (W) 17,463.36 b 69,853.44  (1.99%)
Skunk 3,243.20 (W) 2,267.97 3 6,803.91  (.194)
Bedger 8,107.99 (W) 5,669.92 2 11,339.84  (.34%)
Pisher 3,120.72 (P) 1,560.36 3 4,681.08  (.14%)
River Otter 8,107.99 (W) 5,669.92 1 5,669.92  {.164)
Opossum 5,513.4k (W) 3,855.5‘5 1 3,855.55  (.11%)

_ Red Fox 3,628.7k (W) 1,81%.37 2 3,628,75  (.10%)
Grey Fox | h,082.34 (W) 2,041.17 1 2,061.17  {.064)
Cottontail Rabbit 1,587.58 (W) 79379 3 2,381.37  (LOT#)
Grey Squirrel | 510.00 (P) zsé.oo 2 ;510,00

| | (.03%)
Red Squirrel 195.00 (P) 97.5 2 195,00
Totel Mammal = 35,509,261 k.

~g2- .



TABLE 1V, continued
Species - Av, Live Welght (gm) Usable Meat Min. # Total Meat (gm)
: and % Total.
Freshwater Drum - NA 1,360,78 (S) 712  968,875.36 (95.32%) "
Channel Catfish NA '1,451.50 (8) 5 7.257.50 ( .71)
Pike | | NA 1,088.62 (3) 37 . 40,278.94 (3.96)

 Total Fish = 1,016.412 kem.

-..1?2....
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It should perhazps be noted at this point that several workers {cf. Kuba-
siewlez, 1956, in Uesrpmann, 19?2:310) suggest that a more useful and accurate
system of guantifying the available meal represented by a faunal assemblage Can
be designed: rather than employing éimple mininum number counts as suggested by
White, they argue that distinet cbrrélatidnsféiist_Between total bone weight and
total flesh weight of animals, so that "weighing all the bones of one species
should provide quantitative resuits more directily related to meat weight than
could be obtained by counting the tones" (Uerpmann 1972:310). In fact, ss Uerp-
mann points out, - |

the proportions of species judged by the bone and the meat welghts

are virtually identical. In fact, since the npeat weights are hypo-

thetical and only represent a part of the meast consumed on the site

.« « » 1t is possible to. ignore their calculation and to use bone
weight proportions directly for determining the contribution of

different species to the diet of the site occupants (1972:310).
Uerpmaﬁn discnsses the problem of veriabllity in infraspecies bone density
and velght as a potential source of error in this tedhnique, but argves that
for “pre- or proto-historic” species (and, by extrapolation, wild species),
such variation from "type" will be less marked than in modern domesticated

specles (311), He also notes that attempts to determiné animal welghts from

"skeletal build” (312) have become more common, and show potential for an even

more exact measure than simple weighing techniques. Richard Casteél's work on

correiatioﬁé 6F total live weight to simple linear measurements of skeletal
elements,‘séecifically for fish taxa (197ia), are an example of such a method.
This approach promisesra great deal in terms of improving messurement aceuracy
in faunalranalysis, %cr it is conducive:to simple standardized formulations
potentially applicaﬁle to any and all faunal specles, and in dddition, sllows
for a more sensitive adjustment of results ﬁhich céuld take Into account cbser-
rable individuél slize factdfé. Because thé White method provides oniy a stén-

dard averasge weight for each taxon, large individuals and small individuals are
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lumped together, and véluable'information 1s lost in thewﬁrocéss."Preferépﬁiall‘
hunting behavior, for example, which might be exﬁibited in the archeclogical
record by clusters of similarly—sized individuals; seasonal variation In food
igtake, potentially identifiable by;congistent variations in avéragg sizes/,
weights of animsls collecfeﬁ at specific éemporal points; and long term changes
-~ such as overall declipes in éwerage bé&y size, and therefore, available meat,
which ecould be interpreied as éigns of environmental exhansfion and coverexplol-
tation - are all masked by usage of the White method, sud are potentially
discernible through such methods ss those vhich Uerpmann discusses (311-312).

| ‘Unfortunately, it provéd to be impossible-te‘obtain-apprdpriaxe sONUrees
which might present bone Veightf%ody wéight ratios for thé-conversion of raw
data of the forﬁer kind either inito the latier kind or into numbers of indivi-
dduals. Comparison of raw bone weights would aléo fequire‘far more accurate '
clasgification 6? the skeletal elements in the 1977 Eiden samples than was pose
sible in this project, for the fact that the overwehlmipg number of ele@eﬁts
were classifiable only as "large"” vs. "small” memmal must have a significant
effect upon projections ﬁf'thé importaﬁce of each species to the éubsistence
pattern. Ccmpa?isens of bone wéight totals not controlled for differential spe-
cies size could shos considerable error,.and it was felﬁ that withoutla clearer
understanding of the methodology emploved in this sort of analysig-it could not
be attempted here,

Grayson (1973) has outlined some criﬁicisms of the use of minimum nuﬁﬁers
analysis, mostly focusing upon'variahién in operationaiiziﬁg the ccncept;rhe'
points cut that thie sort of variation can significantly affect the resultant
humbgrs used for statistical manipulation, but that this has generated "no set

way of determining the clusters of faunal material within an archéological sité_
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ace in turn used to caleculate minimum numbers” (433). He outlines three major
sppromches commonly used to derive minimum numbers counts, plaeing them on =&
continuvm <- albelit a continuum of three discrete:points -= pi archéologicai
distinction in data-grouping (433). In order io distinguish suck clusters as
he describes, and thus arrive at a usable minimum numbers count,

one can, Tor instance, use all possible archéological distinctions

¢ « o by Tirst dividing the faunal material on the basis of strati-

graphic hreaks, snd then secondly subdividing that material on the

basis of the excavation unit in which it was found. These small

clusters . . . , each representing one vertical unit cross cut by

a horizontal cne, are then used in caleulating minimum numbe¥s.

. + o This methed of defining ansalytical umits . . . , the maximum

distinetion method, yields a maximud account of winimum numbers of

individuals (1973:433).
The maximum distinetion method, althougb provmdlng the hlgne degree of 'coﬁ—

rol,” has a significant drawbaek; in uuillzlng &s 3 basis of ﬁiniﬂum pumbers

caleulation ﬁhe “totally arbitrary mechanism’ Df excawatlcn.nnxts, it assuges
“"that the remains of individual snimals will not be distributed across seversl
of these units"” (1973:138) -- a rather uarealistic sssumption, to be sure. If
site excavation technigues such as genuine random sampling asre smployed, the

assumption may be reasonably Jjustifiable; this will depend, of course, cn the

degree of herizontal separation of excavation units: the closer together such

‘units are, the wore likely it is that horizontal dispersion of skeletal elements .

will affect this assumption negatively.
The second approach takes this Tactor into azccount:

If vertical excavation units are not felt to be a proper means of
organizing faunal material into analytic groups, the calenlation
OFf minimum nusbers might proceed by examining clusters of faunal
material recovered in single strata or groups of roughly coeval
strata without regmard to the excavation unit in which they were
found . ., . this procedure will yield minimum numbers which are
less than those determine by the first approach. outliﬁed abnve

(1973:%33)..



it is eclear that.ﬁhis apbroach will teg& to follow neormal stratigraphic coﬁtrol
procedures for defining archeological clusters of all verieties of artifacts,
and will be of the greatest ugefulness in determining leng-term variafions in
faunal exploitation, es?ecially as such patterns may relate to different periods

of human occupation of a site., Grayson feels this to be the best of the three

methods for determining minimum numbers (138). .

The third possible approach Grayson terms the "minimum distinetion method”
(434); this approach entails considering all the faunsl material from = site s

one analysis clustér, "ignoring hoth stratigraphic breasks ard vertical excava-

tion units” (833). This method will result in the lowest minimum number counts

of all;

permissibie, perhaps, for those sites in éhich stfatigraphy is

totally lacking, caleulation of minimum pumbers in this Tashion

.« - would seem to violate some basic tenets of archeological

‘methodology where stratizrapby is present {1973:h3h}.
As Grayson notes, 2 considerable amount of information.is lost through the -
application of such a method (h38), rendering the uséfulness of the minimum
nunber counts derived by:these means somewhat limited. Inﬁerpretation of data
s0 generatéd could be at best tentative,_and sericusly misleading.. As in so
many endeavors, itlseems clear that following the middle way is thé best course
for.anélysis'of fhis kind.

_ Althouzh the excavation strategy employed ét Ei&en during ﬁh; 1977 season
did, in fact, result in fairly widely separated.excavatiaa units for thé'moét
part, it was in those areas of tha.sitg in ¥hich contiguous units vere excava-
ted that fhe greatest densities of faunal materials were found (2). The maximum
distinction method was therefore felt to be inappropriate for this analysis, as

horizontal dispersion of faunal elements was clearly in evidence. In assessing

these materials, however, the question of the applicability of stratigraphic
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" distinetiors had to be carefully consideved. There are clear indlcations in the

available recordsd data that the integrity of depositional units, whether

natural or cultural, may have been significéntly compromnised by poor oYerall
control of vertical.excavation. It is diffienlt to adequately cnmyare aéross:
excavation uaits, for the -data were often inadequately recorﬁed; in some units,’
depth méagurementé faffdefining levels were not noted in the figl& recor&s,.and
no standardized method of &efiﬁing, for.examéle, the vertical limits of "level
2" was applied. |

These problems of control are certainly most clearly a result of the
difficulties invoived in the use of =sn almost entirely volﬁnteer crew, which
was ﬂniy moderately stable over time; Likewise, the exﬁent of sife testiﬁg;
prior te the 1977 season was severely limited, and no pre-exiaiing-systam of
strata-definition could be set up to guide unit excavétion; éince Letitia

Shapiro will present (under separate cover) vroposals for more adeguate strati-

graphic contrel in the upcoming season, baéed on her analysis of the discernible

stratigrapﬁy of the site, 1 will not pursue this point mmch further. In the
context of this paper, the verticsl ééntrol problem has immediate appliéatibﬁ
only to the degree thatbt it affeéta empléyment of the second analysis method
presented by Grayson (above). |

' Becawse CGrayson includes "groups of ronghly coeval strata’ with single
strata ag eppropriate horizontal units fér this'aﬁprcach (1973:&33), it was
felt that the method could be applied to this analysis of the Eiden 1977 faunal
collection. Degspite the problems of interunit comparability noted above, it is
possible to differentiafe three general levels, ruughlj consistent throughout
the site, In Appendix II, these are listed as "plow zone” {approximately 0 - 30
cm}, "Level 1" (30 - BOrcm),-and "Level 2" (below 80 cm) (see Brose and-Bier,

1975:12-13).  Although considerable problems arise at the boundaries of thess .
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levels, in terms of assigning "borderline” materisls, it was not found to be

an imPOSSiblyrunwieldy method of anélysis. The minimum counts noted in Appendix
II are the result of this-process; they are condensed, and noted by species, In
Table IV abéve.

-Examination of‘the,infofmation presentéd in Table IV «~ from minimum
mumbers of individuals qtilizable to total available meat tallies ~=- reveals
a fairly detalled picturé of the proposal subsistence emphases_represented‘in -
the archeological record at Eiden. Discussion will proeeeé ffoh general - cof-

ments through specific observations on this information, apd then will return

~to some of the points noted above which are df particular interest in a recon-

struction attempt.

It is clear that significantAané deiiberate attention to the procurement
of Tish occurred during occupation, for the minimm number count indicates the
presence of no less than 754 individuals, the Qverwhelming‘majority'ﬁeing
freshwater drum. The degree to which the preponderance of druxz in the ssmple
reflects actual selective preference for That speciles is scmeﬁhat surprising:
this partiecunlsr fish is considered to be relaiivély-worﬁhless in modefn times,
having = diéagreeably strong and oily taéﬁé‘(BrOSe,errsdnal ccmmxﬂcation)o:J
Setting aside entirely the questions of colleéﬁion bias end analysis error, iﬁ
is clear that the prepoé&erance of drum represents some fairly high degree of
Qtilization; the greatest concentrations of drum elements at the site are ssso=-
ciated with areas of éharréd bone and animsl.:.remains of other‘kinds, in&icatiﬁg
some deliberate means of exploiting this sbecies, 0f course, therquesticn of
taste is demonstrably culturally relative, so we cannot assume that the Eilden
people found drumfish to be unpleasant, or argue from such an sssumption thet
this represents a period in.whiéh resource scarcity made the consumption éf lass

preferred foods necessary.-'01éarly, there is no selection against drum by thoss
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fishing: they Were not being thrown back as useless parts of a catch.

The high oil content of drum may ltself have some bearing on this questicn,

Ffor it is possible that the species was explolited (1) specifically because of a

lack of oils in the diet otherwise dbtained; and most specifically'as a sourcs -
of vitamins A snd D (Chaney and Ross, 1971:206, 221}, or {2) s s source of
cooking and/or lamp oil, as were candlefish in the Pacific Northwest.. Unfor=
tunately for this analysis, neither possibdility can be ruled out as unlikely
or unsupported, for any arguments which could be madg oﬁ the baéis of human
osteological evidence -~ specifically, any observation of the presenéé or absence
of deficiency diseases related to vitamins A ér D we w&uld be complicated by the
fact that other Tish speciles were also exploited. On-the basis of the evidence
in and of itself, this analysis will assume ﬁtilization,cf’fréshwater drim as
part of the diet of the huwman ?opulation at FEiden.

Fisn acéount for over one thousend kilograms of available meat in the
1977 faunal assemblage, Thié,indicatES that exploitation of the freshwéter
reéources of-thair local ares was one focus fo? the Eiden people, although Come
parison with the total availsble mammalian meat count clearly indicateé that |
such a.focus was not as important as land hunting. Since the Tish species
L there is no easy way to determine sea

sonality from the presence of their elements in this assenmblage. Tasteel has

: presanted arguments for the determination of seasonality from fish scales

(19Thb:571-572), tut hedges this with cautions Involving both climate variables

‘and ege variables which can effect significant changss in a “"stendard” pattera
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" vatlon of fish scales at Eiden, and the difficulty (already discussed above) of

identifying them as to species, it was felt that attempts to determine season

of collection from these elements would not be fruitful. Likewise, sedsonality
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‘potentially identifiable through growth progressions in other skeletal elements

was a kind of information rendered inaccessible by the unavailability of clear
comparative information.

As was noted above (pg. 5), there seems to be resson o believe that

~

' shellfish 4id not play a significant role in the Eiden subsistence pattern,

although they were clearly exploited to some degree. 'Thisjsupports the argu=
ment thai orient;tion towards the exploifaxion_of vater resources vas only of
secondary concern te the Fiden population, and will be of some interest in
discussions below, 1nc1uding-some arguments sbout seasonality from other data
than growth patterns in particular ta;a.

Mamﬁals clearly provided a far 1argef-am§uﬁ£ of avallable méat than fish,
acCGuﬁting for nearly 36,000 kilograms {Teble IV)}. Large mammals, s;gcifically
wapliti and white-tailed deer, account for the overvhelming proportion of that
available meat, hardly surprising in.lighﬁ of the siiérdifferentiél betwoen
these two species and those others present in the sample. Raccoon {(Procyn
lotor), the third mﬁst'impértanf prey species, accounts for significanéiy lesa
available meat {only 2.26%), and the drop-off for all ctherrspécies -~ beaver

{Castor fiver), with 1.99%, representing only a mild exception -- is marked,

Clearly, a focus upon exploitation of wapiti and deer is the defining charac~.
teristic of khe subsistence pattern evidenceé here,"Although a - fairly bread
range of mcderaxeiy-sized manmals is present, they account for so little of '

the availsble meat total théx 1t is pefhaps necessary to argue_that~utilization .
of thess speéies is most profitably viewed'from_gnother angle: as primarily
sources of pelts (Shane 1973:hl). Exploitation of furAbeafing animals is not
exclusive of utilization of those animals as food, of coursé, but assuming the

primary focus to be upon the former emphasis seems to be a useful means of inter-
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preting the 1977 assemblage:r a broad range of small fﬁrabearing marmals, wiﬁh
1cw'representation in terms of individuals for any particular taxch,'woulértend
to indicate incidentel trapping rather than selective hunting. This interpre-
tation is additionally supported by the’distfibution of numbexrs ofiindividﬁals-

represented: after raccoon, beaver, skunk (Mephitis mephitis), fisher (Martes

pennanti), and cottontail rabbit (Sylvilagus floridanus) are the mosﬁ abundant,

and these are all species whose furs have been or continue to be widely utilized
in historical times (see Peterson, 1966). Trapping of fisher, skunk s0d raboit
{as well as other terrestrial mammals represented) would require only simple

traps in wooded sreas; otter {Lutra canaﬁensis) and beaver remains indicate

thatrtraps for thase species may have been set at or near observed dens, pos-
sibly in the French Creek or the Black River (the former, beéaﬁse-somewhat
quieter a run of water, is the more likely lceation).

In order to more élearly denonstrate tﬁe subsistence eﬁphases indicated
by the 1977 Biden Taunal sssemblage, Table V below has been abstracted from
Table IV. A number of alterations have been made, to uﬂderécore some polints
of this discussion which have been zod will be wmentioned. First, in order %o
cbtain the most conservative flgure possible for the con&fibutioa made Dy large'

hervivores to the Fiden subsistence pattern, sll wapitl and white-talled deer

‘have been grouped as "whitewtailed deer," and available meat has been calcu-

lated from that'perspective. This procedure also helps to eliminate any upwerd
skewing of those totals poténtially result%ng from misidentificatioq.of deer
remains as wapliti; since the basis for making a distinction between the=two
species was, es often aé not, a matter of ovserveble sizeldiffereﬁtials between

collection elements (again, a problem arising from the author's inexperience ia

zoological osteology), some of those individuals identified as wapiti may be nis-
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classified. It was Telt that the best response to this possibility wes, in
Table V, to consider all Cervidae as deer (0. virgiamicus).
Raceoon and beaver are sach noted separately, since they represent approxi-

mately 2.0%-a§iece of the overall total; opossum {Didelphis marsupialis), fisher,

otter, skunk, and badger (Taxidea taxus) waere grouped togsther because they

represent species of a falrly large size, and are all pelt-bearing mammals.

Red fox {Vulpes vulpes) and grey fox {Urocyon cinerocargenteus) were grouped

together separate from the latter group because exploitation of these two species
seened even wmore clearly oriented towards prdcufement of furs; fiﬂally; alk
remaining mammals were lumped together. All three identified fish taxacare

*

noted, to facilitate comp&risoné.

Table BY: Total fLvailable Meat, by Major Group. :
(F.B.: Tor this teble, wapiti and white-tailed deer have been
weighted as though all vere deer: see text above.)

Cervidae 3,197,506.1h gn. (72.60%}
Raccoon - : - 79,375.90 gm. (1.80%)
Beaver | 69,853.hk ga. _ (1.59%)
Opossun, fisher, otter; :
skunk and badger 32,350.30 gm. (.73%) ~
Red fox and grey fox 5,669.52. gm. (013%) : (‘9h%)
Other mammal ‘ 3,516.50 gn. - (.08%)
Freshwater drum 7 . 968,875.36 gm. {2r.99%)
. Pike k0,279.12 gn. : (.01%)  (23.06%)

Channel catfish . . 7,257.50 gm. - (.16%)

Tovel: 4, k05,086.73 gm.
(4,505,087 kgn. )
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The first observation to be made is that the use of a conservative esti-
mste for the available meat obtainable through exploitation of the Cervidae
represented in the 1977 chllection nevertheless indicates a strong eﬁphasis on
this greoup in the Eiden subsistence pattern: it accounts for nearly three
quarters of the potentially utilizable meat. It is clear that, for-all intents a
and purposes, the primary focus of Eiden subsistence strategies was upon inten-
give hunting of deer (and elk), COmbinea with active fishing and a slight degree |
of trapping of small.tq moderately-sized Tur-bearing maméals, especlally raccoon
and beaver. Tne two latter taxa account for 3.39% of the total available meat;
altogeﬁher, smaller mammals constitute & totsl of 4.33% of the overall subsis-_
terice. in”cont}ast; fish account fof nearly a quarter of the total, with the
major part of that guarter represented by énly one species (g, granniens,
freshwater drum}; | | -

This ﬁqts the.suﬁsistence patiern into a much clearer focus than,waS
possible through sinple exéminaﬁioa of minimum number counts.’_ﬁhat the fannal
assemblage suggests_for the-ﬁiden occupation is a pattern,Df.strong_emphasis
upon large herbivores and easilyrobtainable freshwater-fish. Incidental trap-
ping of other mammalian species is in&icated, but is elearly not of great
impﬁrtaﬁce, and mey in fact reprééent fa#tuitous utiliéation of the meat of ‘
enimals primarily exploited for thelr pelﬁs. Indeed, even this latter eéonomic
purpose is of markedly little importance, suggesting that 1t represented little'
deliberate effort on the part of the Eiden“péople. The dietihere indicated is
a simple one, heavily weightéd.towards foed rescurces which may well repressnt
those easily ﬁrepareé for storage purposes through techniques of sﬁokiﬁg and
fackfdfying. We will discuss the implications of this pettern for reconstrmcs
tion of the occupation pattern at Eiden shortly. At this jdnctﬁre, however, a

point should be raised about nmon-animal resources which seems especially pertinent.
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Although at this poliat in time a thbrough analysis of flotation samples
taken during the 1977 season at Eiden has not been completed (that analysis
is being conducted at the Cleveland Museum of Natural History), the excavae
tions themselves made one thing quité clear: despite the late date (ca. lh90'*
A.D. -- McKenzie et slia, 1973:84) suggested for the Eiden océupation,rthere
is no evidence at all for agriculture -- no éuitigen remsins are found in the
entire 1977 artifa;tual collection. McKenzie EEIEQF suggest that this places
E,iaen into the "Western Lake E.rie "fradition“ (19?2:83-85), which exhibits Just
this sort of subsistence pattérn of intensive hunting and'fishingrto tﬁe near
or total exclusion of agriculﬁure'(83). It is not the purpose ofrthis paper
to develop that particular argument, but rather to bro§ide a detailed é#amina—
tion of the faﬁnal evidence available which may prove helpful in reaching con-
clusions as to that argument's merits. Cleariy, the evidence ssems to indicéte
sééédrt éf sﬁch a ccﬁclusién,,but gt this point é defiﬁitive Stétement may ach
e warranﬁgﬁ. The possibiiity that more extensive and more carefully contralled
excavation of tge Eiden sité, sueh as is planned for the 1978 s&asén, might wi???
vield floral remains indicative of at least some horticultural activities cane
not be entirely ruled out. In the presencerof this ceutionary note, however, ;
it nevertheless seems justifiable to dismisé'(for the time being) the sort of
"negative evidence srgument” réequired, and to propose that one may reasonébly
predict, based upon the 1977 assenmblege data and & knowledge of the general
execavation strategies-employed, the following: fnture excavation at Eiden is
unlikely tc_ihdicate the presence of agriculture at 2ll during the psriod of
aboriginal occupation. |

This prediction is based not only upon tha faunal asssemblage here dis-
cussed, but upon interpretation of those data derived from analysis of that

essemblage ilu terms of their seasonal implications for the occupation of the
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selves could not be emploved (by this aathor) for determination of site séason-
ality, other information indirectly indicative of this can be‘dérived. First,
we will discuss the general implicatlons of the faunal evi&ence for reconstrc-
tion of the Eiden enﬁircnment; and then'proceed to examine séme'wayﬁrin which

the patiern of subaistence exploitation of those fauna indicates seasonal occi-
pation of that site. | |

The faunél assemblage indicated fof Eiden is clearly that of a mixed=

forest climax cohmunity, ot of a blotic community éxhibiting verj similar
characteristics (Williams 1936:h3-kh), Shane suggests that the Eiden region
s “characterized by a dlversity of floral'communitieé and vegetation zones"
(19?2:33}, and notes that at the period of earlies£ European settlement, the

area was mostly mixed elm-ash swamp Torest with_exteﬁsive surrogn@ing stan@sﬂ

of ﬁixed oak, mixed mescphytic and besch forest (33); That this essential pattemn
can be assumed for the period of the Eiden occupations will be demonstrated by
discussioniof_the faunal collection. The general struéture of that faunal com- )
‘munity supports such a goticn; some particnlar elements add'emphasis;

First of all, as las been noted agbove, the presence of ma?ten (g..gggzi~:

Eéﬁﬂ) and fisher (M. pennanti) in the Fiden collection is of some;interest,'

for their ranges no longer extend this far scuth, and both are charﬁcte:istic

of somewhat cooler climatic zones than currently affect the Eiden reglon. Both
species are actively arboreal {Peterson 1966:253, 258}, and the fisher in partiQ o
cular is describé& hy Peterson as rearely péone to venturing out inte lsrge open
areas (257). Both species sctively prey upon smaller mammals, siphibians,
insects, and have been known to scavenge carrion of’lérger animals (1966:253,
257); of particular interest here are the_species especially common in their

diets: "mice, shrews, chipmunks, ' /snd/ ravbits” (253), snd for Tishers, "the
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carrion of deer, . . . raccoons, otter, and beaver" (257). The Eiden fauns

clearly indicste an appropriate environment for these itwo speecies, suggesting

(1) a somewhat cooler climaté {han now common and (2) strong presence of mixed
forest commuﬁities, capable of supporting a wi@e variety df mammalisn and

other species., The total faunal assemblage tends to support this.

The presence of badger {Taxidea taxus) and skunk, among other species,
requires a modification of thg above conclusioné,‘howevef, Both are specisg
tendiﬁg to prefer open grasslands/prairie habitats (Peterson 1366:265, 267),
although the latter is falrly flexible in preference snd is widely noted in
"semi-open areas of mixed forests” (267). The p?esence-of skunk and badger in
the 1977 collection indicates that thé site probsbly was relatively neér such
an oped grassy area, ana/or was in part itself an o?en poiant in.a generally
sﬁrongly forested srea. However, Peterson notes that badpers may.have entered
certain regions “as a‘résult of the clearing of land for agriculture” (263},
and this, in conjunction with the deep-burrowing characterisﬁic of this specles,
may be groﬁnﬁs for arguing that the bédger remains are a late and intrusive
addition to the Eiden faunal assemblage.

The presence of raccoon, least weasel (which prefers marshy areas and
brush meadows (Petersbg 1966:2h2)), river otter, and beaver are predictsble

.from the Eiden environment, regardleés of forest céver, for Eiden stands at
the confluence of the Black River snd French Cresk, appropriate habitgts-fof
these species Eeing inevitably present as a result. Similarly, the mixed forest
éommunity assumed abnve, in conjunction w@th areas of moist-to—swaﬁpy meadow,

is the preferred habitat of meadow Jumping mice {Zapus hudsconicus) (1966:182),

meadow voles (Microtus pennsylvanicus} (1966:162), and of course a habitat in

which the ubiguitous deer mice (Peromyscus maniculatus) (1966:143), shrews
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(Sorex cinerius) (1966:36), end Eastern grey squirrels {Sciurus cardinensus}) -

(1966:103) are at home. Although well-drained areas are ?referred by chipmunks’
(T. striatus) {1966:123)}, moles (S. aqnaticus).(1966:5k), and other species,
there are clearly areas up away from the watér runs at Eidén.whicﬁ allow suffie
cient drainage for these taxa to be present -- as indeed they are.

Grey fox (U. cineroargenteus), sometimes called a "tree fox" becsuse of

1ts climbing abilities ("unique among the canids” ~- Peterson 1966:217), prefers

‘wooded areass, especidlly in or near "rocky-river gorges . . . associated with

lekes or streams” {1966:217). Red fox (V. vulpes) appears in a wide fange Qf‘
haﬁitats, although it teénds to prefer wooded areas (1966:210); the same is- true
of cottontail rsbbit (8. floridanus), which shows preference for woodlots and
deﬁse shrubbery (1966:97). Opossum {D. marsupialis} "is most common slong
wooded streams end arcund lakes and swamps” (1965:29). Finally, of course,
the presence of deer (0. virgianicus)} and wepiti (g; canadensis) indicates
wooded aress with ereas of open space rather than very dense closed fofesﬁ,
for both these species tend to prefer such habitats {1966:321, 32h5~

The mammalian taxa in the 1977 Eiden assemblage give a good general out-

 line of the probable bictic community characteristic of that site region for

the fime of aboriginal occupation. Further evidence is available through-anan
lysis of gastropod remains in the assemblage, as has been suggested at a number
of peoints above, Since these small species are very sensitive to envi:pnmentél
factors,rthey are an important part of our,reccnstrnétive efforts here. It has
already been.argued thet those gastropods in the Eiden assemblage need not be

o our

pols

interpreted as part of the subsistence pattern; thsir importance lies
ability to determine sdditicnsal environmental information from their presence

in the proximal faunal community of the site,
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The first point that should be made is that all of the species identified
in the 1977 collection are still found in the southern Lake Erie region, which
suggests that sigﬁificant élimatic change has probably not occurred since the
deposition-of those gastropods at Eiden. The preseﬁce of marten ané Tisher in
the sample, therefore, may not-necessarily provide a.gqod argﬁmént for a much
éoolér climate during the sboriginal 6ccupation of the site; their presently
restricted ranges may be more closely related to deforest&tion and inteqsive
human settlemgnt in the more southern parts of their for@er territories..

The aguatic gestropods are slightly less revealing théh thg_terrestrial'
forms, but nevertheless are of interest to this discussion., Three specles are

normally Tound in shallow, fairly quiet and "more or less swampy brooks and

2

streams” {LsRogue, 1968:478): these are Pleurocera scutum (1968:416), 2mni-

cola pilsbryi (1969:391), end Fossaria parva sterkii (1968:478)., Compeloms
decisun, on the other hand, is "generally more asbundant in rapld current”
(1963: 374 ); this latter species would tend to éuggest origin in either the
Black River or the French‘Creek, but the.former three wpuld-seem.to suggest
the presence of & less active run, or a standing body of‘shallcw swampy water

in the Eiden vieinity. Similarly, the two remaining aquatic forms sugzest the

resence of such a body of water: Stagnicola reflexa and Stagnicola kirtlandiz
are both found in "small pools or ponds, especially those that dry ont in sume
mer, in woods or fields” (1968:450, 4h8)., These gastropods indicate that the

somewhat marshy mesdow areas indlcated as the preferred habitats of several of

el

" the mammalian taxa {(noted above) may have been a significent characteristic of

the Eiden area, substantiating the projection for this time periocd of an open
mixed forest with interspersed wet memdows.
A number of the terrestrigl gastropod forms also suggest this sort of

environment. Discus macclintocki is indicative of "rather wet situations”
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(LaRoque-l9TO:6?T} in a general context of a humid fﬂrest community; Mgsoﬁen

pennsylvenicus is normally found in “wet pasture” areas of wooded stands,

with nearvy streams (1970:581Y, Inm fact, the vnderlying commen charscterisiic
of the habitats for all noted terrestrial gastropod taxa in the Biden assemblage

is mild to moderate dampness. Vallonia excentrica is common to "damp protected

places” (1970:759); Stenotrema.ieaii, tordamp areas near bodies of water {1970:

568); Allogona profunda is found in mostly damp wooded areas (1970:605). Discus

patulus (683), Cuppya sterkii (612), and Stenotrema fraternum (570) are all

characteristic of "damp woodlands, especially those of deciduocus trees” (cf.

1970:683). 'Tne latter taxon, along with Triodopsis tridentata (1970:588) and

Anguispira alternata (672) are favored foods of shrews, noted sbove as part of

the observed proximal mammalian community for Eiden. T. fridentata and A.

plternats sre both found near the edges of open areas of deciduous forests
{570, 671), common hebitats for shrews (see sbove}. A commor compsnion species

of the latter form is Ventridenms ligera {1970:651}, which tends to inhabit fallen

logs in zress of open, damp woodlands (64G). Finally, Anguispira kochi tends:

»

to prefer damp "bushy aﬁd_forestedrélobes ané_éreek bottons,” and the rﬁtiing'
ground cover of climax community Forests {1570:67h4).

The gastropods in ou? assemblage overvhelmingly indicate that the Eiden
envirenmént during sboriginal occupation'wﬁs damp, eveﬁ swampy, with aress

of standing mixed deeciduous forest alternating with more open sections. The

picture that emerges of the Eiden habitat before European settlement -~ during

the aboriginal occupation of the'region_—-,is therefore one of an extensive
mixed forest commuﬁity, vwith areas of open grassy meadoWw brone to marshiness
during moch of the year, and inhabited by a wide variety of animals exploiting
the floral and faunal resources of that environment. The hnﬁan inhavitants of

the site region concentrated their sttentions upon a rather limited part of the
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faunal range ~- notably on Cervi&ae and freshwater fish. This eﬁphasis
itzelf has some implications indicative of the seasons represented by human
occupations, as we éhall see., |

Brauce D. Smith, in his disecussion of thé éxploitation patterns of Middle
Missisippi groups (1974), points out that the genersl orientations indicated
by those patterns of emphasis are valusble data éon which to base hypotheses_
concerning seasc;aliﬁy of exploitation” (281), and-although the region he
examines is diffgrent from that of the Eiden site,.his discussion has applii-
cability to our cwn. In particular, he suggests that a'higb-degree of concen-
tration upon the utilization of vwhite-tailed deer, in conjunciion with signi«
fieant guantities of raccoon and turkey, strongly indicates site occupations
during the late fall and winter sessons {288-285}, and high concentrations of -
Tish indicate alternation of the former pattern with s springfsﬁmmer explolita-
tién of the same aress (285)._ Except for the apparent "absence” of furkey
from the Eiden faunal_assemblage, what iz clearly iﬁ evidense Tor this site
is the kind of faunal exploitation pattern Smith outlines for Middle Migsiga
sipplan populations. | h

Smith points.out that many of the smaller mammalian species found in '

the same habitats as deer, raccoon and turkey "are distributed more evenly

over the landscape during the fall and winter . . . snd are less susceptible

‘to exploitation” (289) than the former three taxa. All three of these congre-

gate into smaller areas of.their annusl range during the cold seasons (289),
with a resulteant significant rise in population density at these times. As
he notes, this kind of behavior allows for a high yield of utilization for a
relatively low degree of effort during the fall/winternperiod (289}. - The
Fiden faunal assemblage, particularly of mammalisn species, strongly suggests,

therefore, occupation of the site during the winter momths. Although Smitn's
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argunent that high concentrations of fish indicate spring and summer exploita--
tion is basad upon;thé behaviof of those species commoﬁ o thé Mississippi
(281), the greater availability and easé of collection of a2ll freshwater fish
during thelr spawning sessons and during summer 1&w#watef pnases would -hold |
for the Eidenrregionkaa yell {see Smith'l9?¥:281-?§2).

The 977 faunal:collection from Eiden, with its h;gh~concentr;tion of
Cerviﬁae, 2 fairiy 1&rge presence of.raccoon, and limited nugbers éf thosé-spéﬁ
cies which den and/or disperse during winter, ciearly_indicazes wigter*occupan
tion of the site. If Smith's model can be applieditoraur éhalyéis, the same
model permits interpretation of the high lavels of fish remains es in&icative
of ocenpation during the warmer seasons as vwell., It seems therefore that the.
Eiden site was occupled ysar-round, by a population wﬁich alternatedrsubsistence
emphasis seasonally sccording to the relative ahundance of ?articular selec~
tively exploited food resources. Data now available do not permit informed
speculétion zbout the extent of utilization of wild plant materials, although
~ future investigations may provide more information, particularly if.utilization
of acorns =-- the primary winter diet of deer, raccoon.gnd turkey (Smith 197h:
281) -- was practiced by the humsn inhabitants (see Smith 197&:281-282). Yo

agricultural activity is in evidence, and I suggest that future archeocloglcal

investigation at Biden will not produce any such evidence.

These observations conclude this discussion of the analysis of the
faunal assemblage-coilected from the ¥iden site during exeavations in 1977.
Part IT of this paper will discuss, somewhal less extensively, the human osteo-

lozical remains recovered during that season of investigation, with an eye to
WP ICATINS N THese FEPUMAS OF AUTRITION -Zithrey Iusoprers,

P
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¥iden Burials
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During the 1977 swmmer seasbn of excavations at Elden, no less than

i Prean burials were discovered, thirteen of which were ultimately excavated
and submitted for laboratory-analysis. That analysis was undertaken by ﬁr._
John W. Lallo of Cleveland State Uhiversity, and the results of Dr. Lallo's
work are noted in the 1978 Eiden site report (Brose and Bier, 1978). buring
January of 1973 I was gble to examine those skeletal remains,vin the physical -
anthropology labs at C3SU, due to Don Biér's'intercession.and Dr, Lallo's kind
parmission., The experience proved to be a valnable exposure to the plea&&res
and frustrationsref archeologieal osteology; and much,of-the inﬁormétion to be

iscussed in this section is the result of that work. This discussion will
outline the methods employed in that analysls, present iﬁfofmétién and data
derived thereby and compare those data with those Presented by Blank {1972)

for the Bungart burial collection, arn? address some of the implicatlions of the

" skeletal materials Tor interpretation of the Fiden site as a whole. Atten~

tion to- the interpretation of observable pathologies in those méterials will
provide é somewhat tenuons bridge betﬁéén this research focus and that of part
T (Taunal analvsis of the 1977 Eiden ;ollaction)o

That the 1977 ezxcavations should have vncovered any burials at all was
a nmatter of no 1ittle_astonishment, and. this'astohishment was only haightered
by_the provéniences of the burials in quéstiou. It had been assumed that (l)
Bungartts exploraﬁions of Eiéen had resulted in the removal of 2ll bufials
fram the site and {(2) the southeastern area of thg site was totally disturbeﬁr
by those explrations, with little (if any} of the éaltural materials of that

area remaining in situ. These assumptions were based upon reconstructioas,

from his field notes, of the extent of Bungart's investigations (McKenzie et
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al., 1972:5-7].

%,

Those reccasiructions cannot be Taulted, for the originasl
f£ield notes -- especially the earlier set {ca. 1955-1958; McKenzie, et ai.,
1972: l) -~ employ a somewhat unrefined reporting techrlque (1972:4); the

source of error may perhaps beﬂaxtribﬁtable to a misunderstanding of the poihts
of reference employed by Bungart in his reports. -In‘any cese, not only did

tﬂa excavations of 1977 clearly indicate that Bungart’s 1nvest1gathas did not
extend gs far to the west {alang the southern edge of the site, paraliel to

the bluff above French Creek) as had been assumed, but that he did not exca~
vate certain areas as intenaively as his notes seemed to indicate,

It became possible, during the 1977 excavations, to identify areas of

5011 adnixture ipdicative of digsturbancs; coiparisan of tlese pits across

the site {especially along the southern margin) led £o the conclusion that a
characteristic pattern of topcoxﬁfgra"e interfingering in such areas was inw
dicative of eweavaitlon by Bungari. BSuch areas are in evidence in the southern
stratigraphic profile of unit NS05/8507 (3 by b meters), and in the walls of
Backhée Trench #1 and Trench #3. They suggest that some explioration to the
wast did take place, but also seem to indicate that it was-of s limited nature,
neither internsive nor extensive. It is interesting to note, for instance, that
the "Bungart pit" noted in WS05/E3507 (3 x 4 m.} Just narrovly missed ineluding
burials 1977-9, -13, and -1k, and~thét aress of disturbance were noted in the
western walls of Backhoe Trench #3 in close proximi ty to bBurial 1977-12 (see
Eiden 1977 field notes: stratigraphic records). In both instances, had Bun-~
gart actually dug where his notes report, he could not have missed these

burials; the fact that they remained in situ is a clear ind ication that he

=

did m

.55 them. In faect, the 1977 season of excavations has led to the alrost

inescapable conclusion that significant sreas of the Eiden site remain undis-
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turbed, and the projected 1973 season will derive itsrimpetus and directioﬁ
froa that conclusion.

Despite the interpretive problemsrhere noted, the Bungért notes and
brurial collection contimme to be a rich éource of information on the Biden
popﬁl&tion. Althcugﬁ tie considerations noted above require dismissing (un~
Fortunately) any specific proveniencés for. the Bungart burials which are derived
from his field notes, general apalysis of the‘cbllection, and of such items as
purial types, orientations, and_aaseciaxions, can still bhe of use here. '
' wii} discuss‘the characteristics of that collection, and make some comparisons
betwee; fhese'and those of thejburiéls located in the course of the 197? dig..

Bungart’; notes indicate the presence {and femoval) of 23&-Enrials in
the area investigated (McXenzie, gﬁ-g&., 1972:50); the present collection,
however, consists of only 122 individuals in a good state of preservation
{Dlank 1972:55), and many of the latter -are coatéd with varnisn (1972:55) ~-
a Tact whiech will complicate comparison of this assemblage with that of 1977
(see velow). OF these remaining specimens, 101 could be assigﬁed to categories
of skeletai age (1972:61), and 80 ecould be identified as to sex (1972:62).
The methods employed fof-bbth these types of enalysis are outlined in Blank's
discussion {1972:56-62), Table VI balow éresents the data derived by Blank
for gross demography of the Bungart collection, and the female/male pefcentagesr

identified.



Table VI: Gross Demograrphy of Eiden Population: Bungart Collection
: {From Blank, 1972:51 -~ Tables 10-1 and 10-2)

Lze Class ' i - A _ Cum, %
Fetal 2 1.9804 1.980%
Infant (0 - 2 yrs) 8 ' 7.920 9.900
Barly Childhood (2 - 6 yrs) 6 5941 15.841
Late Childhood (6 - 12 yrs) 5 k951 20.792
~ Young faurt (12 - 20 yrs‘. 0 9,901 30.693.
Adult: |
20 - 25 years i 0. 950 o 31.683
_ 25 « 30 29 28,731 60.396
(¢ 30 - 35 18 . 17.822 78.218.
| 35 - ko ST 6.931 - 85.1k9
ko L5 5 k,950 90.099
Over LS years 10 - §9.901 100.00
‘IEotalr = 101

43 Females (53.75%)
37 Males (k6,25%)

‘Total = 80

Although the population curve represented by this age distribution is
not a smooth one, and the 20 - 25 year old mortality is suryrisinglﬁ low, in
tiost respects it represents s population much as one would expect: =z fairky

bigh ehild mortality rate, a mortslity peak during the child-bearing years
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{although Blank's anélysis seems to indicate that the Female/mele mortality
ratio from age 25 - 35 is nearly eve:n: 19?2:62);Athe sex ratio is also
normal. It is onfortunate that so much of the information available from
Eiden should héve been lost with the éOQ burials that have “drofped out” of
the sample; the population curve might wery well be significamtly biased
towards a "normal"_appearance by their absence., Of course, it is equally
likely that inciusian of these materisls into anaiysis might haxé smoothed
out tﬁe curve, It will be sﬁawn below that inclusion of the 1977 burials has
no notable effect upon this population curve.

Analysis of Bungart's field notes led to a number of conclusions abont

typical burial patterns for the Biden population. A typical burial was a

prinary extended interment, with the body coriented east-to-west, head to the
east; a very Cew lntermsuts were secondary burials, primarily buandles (1972:50).

' P
Only three of the latter type were noted, all cf;uhich,waxeAmultiple burials

Sat!
(50}.
Miltiple interments in one burial pit seem rare. . . . We note.

perhaps seven cases of double burlal and one of triple burial.
Three of the double burials Included an adult and a young child

{1972150].

The buriasl pattern of the culiture occupyling the Eiden site is

cheracterized by primary, extended interments oriented in an

easterly direction in shallow pits. Oceasionally, grave goods

vere placed with the dead, but they are neither fraquent nor

elaborate (1972:52).
Of the original burial population noted in Bungart's field notes, only some
e {of 234) had some sort of artifactual association (1972:51}, 34 of these
being individuals decorated with shell beads, pendants, and/or bone beads around

the neck, wrists, or ankles (51}, This latter point ~- a relative lack of grave

goods for site buriels -- is of interest in ss muech as the only apparent grave
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- able through Bungart's notes) note that burial depths

b o3

goods associated with any of the 1977 burials is 2 bracelet of 3tagnicola

kirtlandia {see above, Part I} around the right wrist of burial 1977-9 {see

Belaw); the two samples are cénsistent with ore another in this respect. A
detailed examination of the burial pattern in evidenée for the 1§?T burials
will underscore some of the pcints.made here, as.we will see.k

Although McKenzie et al. (in their summary of the information avail~
"range from surface
to k.0 feet™ = O to 1.219 metefs,.mean = .625 m.), they provide no informa=
tion ghout depth clusiers {perhaps indicating that they do not exist) which-

might be helpful for discussing burisl episodes. Since thelr conclusions from

analysis of the total range of artifacts and osteological remains is that

"the Eiden siie is basically siggle-component” {1972:81), it may be reason-

- able to assume thal they found no Indications in the Bungart field notes of

eny distributions of interments suggestive of temporal sebaration. Luwckily,”
however, they have provided in the site report thé depths of gll Series 1T
burials (Bungarﬁ‘notes, 1959 - 196h: McKenzie, et al., 1972:Appendix 1) zad
& schematic map of those burisls which indiecates Burial types an&_orientations
(1972:110-111). Rather than undertake a full reconstruction of the burial

patterns of the Bungart collection, I have chosen to employ part of the infor-

mation available, to identify “surface” burials in thab collection. The

-reasoning behind this declision will hecome clear as discussion of‘the 1977

purials progresses.
Since the map provided is a schematic one, ané the authors caution that
it may not be completely accurate {1972:109) ~- a caution only underscored by

the problem, ncted above, of the Interpretation of the notes from which burial
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proveniences were drawn (i.e., Bungartﬂs field notes) ~- it is impossible to
argue strongly that spatial clusters which seem to exist are more than juﬁt
artifacts of either excavation blas or reconstruction ervor (the former is a
rather tempting hypothesis, given thé bias that seems evident in the faunal
aéseﬁblage; see Part I). -This is ﬁnfortunate, for such information cﬁuld be
guite helpful in interpretation of the 1977 burials and their spatial diétriﬁ
bution., It may be. possible, with the controlled results of future Eiden
excavations and the stratigraphic information available from the 1977 seaaéﬁ,
to more accurately "locate"” the Series II burials,rmakiﬁgnthe derivation of
such data possible {and ultimastely more useful), Retrieval of these date can
cnly enhance interpretationrof the Eiden site, both as a conerent whole itéelf.
end in terms of its relationships to other cites {ef. Blank's cdmparisons
with the Libbhen turial population, 1072:56): it would be a shame 1T that
inférmation vere not @aﬁe availablie,

Having outlined some of the characteristios of the Bungart burial col-

lection, this discussion will now turn to the bumaa remains discovered at

Eider during the 1977 season ¢f excavations. The more general characteristics

of that asssemblage will be noted flrst, and compared with those of ths earliez‘_
gample. The course and methﬁds employed by this-author in‘laboratbry analysis
will then be cutlined, and data derived from that analysis, along with that
presnted by Lalls (1978:61-79), will be examined. Final remarks will be di-
rected towards the interpretation of skeletal pathologies observed, in éo far
as they are indicative of nutritional status and/or stress for the Eiden
population.

The first 5urial encountered during the 1977 excavations at Eiden was

poted on July 8, in a pit at the northern margin of NSOS/E5GS, 60 moters
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below the surface. This discovery set the paitérn.for burial excavation
during that season,ras thé general procedure for recovery of identified
burials resulted in expansion of the "parent unit” in which the interment
was located. By excavation of-successive units in this wéy, the N505/E507
(3 x 4 meters) superunit (see Appendix ILI) was créamed, and it was in tnis
unit that elevern of the fifteen burials identified during the 1977 excava~
tions were discovered.  The proveniences of those burials are noted on the
"map® of this superunit which 1s included in Aﬁpendix ILY; as can be seen
from that drawing, the two burials Yeft in situ (1977-7 and "1577-15").are
included in this grbup. The reasons why both were left unexcavatedrinclude
their proveniences: removal of 1977;7 wculd have involved expansipn.of the
supermit northward by ancther meter, and to a .60 meter depth, s matterrof '
considerable time and offort that, it was generally felt, could beat be
directed to more pressing problems of site tes%iag'(and, a5 i1t later becase
¢lear, an undertaking likely to gensrate yet another buriel discovery).
1977-15 was discovered on nearly the last day of the season, when the comer
walls of Ni@?fEﬁO? were belng trovelled down for the purpose éf clarifying
rwapping of thelr stratigraphy. Since extension of the sesson vas impossible
- -at that point in time -- and since-l97?415 was fouad at a point some b5
meters below the surface, with only thertap of the frontal bone exposed in
the unit corner -~ this burisl was also left in place. Seven frégments from
1977~7 were available for analysis (as a résult of a trowel "test" of ﬁhe
burial pit), mostly mandibular snd malar ffagments; thesé have been noted on
inventory sheets (see Appendix IV).' The only conclusion these frag@ents altlow
abont the nature of the burial #1977-7 is that an adult is indicated; age ond

sex could not, of course, be determined. 1977~7 will therefore (unless other-



wise indicated below) be excluded from all tables of this discussion (4).
No part of 1977-15 was disturbed, so that burial too has been excluded, fcr.
the mos* part, from téis discussion.

Burials were numbered consecutively in order of their discovery, rather
than by their associations with one another. As a consequeﬁce, burials #1977—
10 through 1977-12 received number deéigna$ions befors 1577-13 aad_-lh, althoagh
thess latter' twosoccur in_thé same grave as‘19?7-9; they were not identified
ﬁntil excavation was underfaken to remove the latter buriai, the éknll-ofr |
which was revealed in the stratigrzaphic profile éf the west wall of 3505/2508.
The reader who finds this confusing will perhaps alsc be disheartened by the
following observations: field notes and burisl forms for burials #1977-8, -10,
and -1l are missing from the 1977 field records, either because they were lost
or becavse they were never actually filled out during excavation. Since the
proveniences for all three are noted on the {provisional) mep for the site
{a copy of which Is available for examination in the Oberlin Cbllege Anthrow-
pology Lab, King 320), I nmat sssume that those notes have been misplaced.
gomewhere along the line, and trust that they will eventnally be relocated.
As & conseqﬁence of their loss, however, thege three burials can provi&e no
idformation as to interment depth, type,kor.orientation.

There is another loss, which is of a somewhat wore serious nature. In

" the field notes and notes on the burial drewing form for 1977-12, the pre-~

sence of an infaat burial is also noted: “Infant cranial ffagments and long
bone mixed in -- under 3 mo.” (6ee burial notes, burial drawing, 1977-12 (at
esterisk): Appendix IITI). These bones are not in the 1077 Riden human aszem-
blage, and can only have been lgst during the collsceilon process (which seems

unlikely) or during the transportation and/or @reparation of the skeletal
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remaing, Given the fragmentary nature of these small specimens, it is pos-
sible that they may have been overlooked, and the possibility that they were
incorporated into enother infant buriel (1977-h, 1977-6, or 1977-13) cannot
be ruled ont entirely {although 1977-& perhéps can be, as no ¢ranial Tramments
are noted for that burial either by John Lallo (1573:63) or by myself (éee
inventory sheets in Appendix iv))., In either case, either thé ﬁotes are in
error or an individual‘from the 1977 burial assemblage has been lost -- and

with it, some potentially fascinating information. Further observations on

the possible implications of these losses will be included in the discussions

below,

Dezspite the limitations posed by the problems noted above, there are a
number of points which can be made through the use of the information which
is available, De?ths are recorded for twelve of the burials identified;
interment types can be iéeatified for most, snd orientation of burial for
at least ten, 211 the burials except the two unexcavated could be aged, aﬁd
all of the latter, with the exception of the thres infant burials (1977-k,
-6, and -13}, could be sexed. The results of these analyses-wiil now e
presented and discussed below.

Pepths recorded for the 1977 series of burials were tsken from the
greund surface to the top of the skull. TFor the muliiple burial which
incliudes 1977-9, 1977-13 and 1977-1h, two depths have been recorded; appsrently
the placement of the vurials into the grave was somewhat deeper for'bufial
1977-9 than for 1977-1k. Both figuies havé been emploved in the caleulations
below, Since no depth recordings cap be found for burials 1977-8, ~10, and
-1}, these have been excluded from Table VII. The burials and éeytﬁs are

noted in order of increasing distance froam the surface, and the meode and
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mean depihs have besen notad. {The two values given Tor the multiple burial,

as unted, have been averaged Tor the purpose of calculating wean depth.)

Table VII: Depths of Burials Located During 1977 Excavations at Eiden

Depth . Burial #
.25 meters o 1977-5, 1977-6
A5 m, | 1977-15
BT - .52 m, 1977-9, 1977-13, 1977-1b
60 m | 1977-1, 1977-2; 1977-3, 1977-4; 1977-7
.67 m, A 1G77~-12
Mode = .60 meters Mean = .5175 metérs

The first thing notable in comparison of these Tigures with those {noted
goove) for the Bungart Series IT burials is the clearly svident vertical “com-

pressiocn” of the surface-to-burial range in the 1977 assemblage: all th

latter oceur within 70 centimeters of ground surface, with the mode at .60

meters, and eight of the twelve clustering betwean M7 m. and .60 m. .For the
Bungart coliection, a5 has been noted above, the range vertically 1s almost
twice this (1.211 meters), with a mean depth value of .625 meters. Given

that the 1977 burials represent only a small subssmple of the Eiden ﬁcpulation
total, this difference is perhaps irrelevant; neverﬁheless, thers are some
factors inveolvad in the 1977 excavations that may accoun£ for the discrepan-
cies noted heré.

One factor is that the excavations in 1977, with the exeeption of the
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bac¢khoe trenches, reached depths of only about .8D meter-througheout most

of the area exXecavated, Since some 30 individuals In the Bungart Series IT .
collection are distributed at aePtgs exceedins ~.90 meters {see M;Kenzie, EE
al., 1972:fppendix I) -~ the deepest, #79 and #197, are at -1.22 m. == the
19?7 burials lie only in the upper ranges of the total depths distributions.
It is therefore of some interest that the mean values of the two-%amples are
only about 11 centimeters apart (.625 m. to .5178 m.), as this implies either

that the extremes of the Bungart distributions tend to cancel out one another;

‘or that the central tendency of that distribution is so strong as to wegken

the effect of the extremes,

The Byngart sample shows significanﬁ clustering at four éepth levels;
-.46 neters (30 individuals), -.61 meters (19}, -.76 meters (31), end -.91
meters {22}, There is » somewhat smaller cluster of "surface” burials,
comprised of 12 individusls, at depths from -.30 to «.35 meters below ground
surface. The 1977 burials cluster around these mcdal polnts as well: twe
"surface" burials st ~.25 meters; four burials in the k5 - .52 meter range;
five clustered ai -.60 meters beicw grcund_surface. In other vords, with
the exception of 1977-12 (which is itself only .07 meters too low"), all
the burials from_the 1977 excéwations can be shown to cluster at the same
points, vertically, as the upper burials of Seriles II.

A Tacteor that should be taken into ccnsiéeraﬁion here (aithough it seems
to have little overall effect upon the situation as a whole) is that oflsur—
face disturbance, partiecularly during the ”éost—BumgartJ period, at this site.
Mr, John Thompson, vwhose property is coterminous with the Eiden lands {now
owned by the Lorain County Metropolitan Park District), aﬁd whﬁ.permitted_

excavation on his ovn land (by Mr. Bungart), informed us that he himself



helped grede back the areas that vere excavated, with the use of power equip-
ment.. "Ye has stated that the grading nay have extended to thé west of the
NSOE/ESO? supe;unit {"thempson 1977:personal commnﬁicaﬁion}. It would be dif-

_ ficult-to argua much overall significahce_for this factor, althﬁugh the

slight ”decreasesﬁ in surface-to-burial depths from the Series II-distribution
to the 1977 mater;als rmay reflect removal of some small esmount of overburden
from the "plow zone." It seems more pertinent that the observable differences
fall within the distribution fanges of the population as a whole.

More important, perhaps, fér the interpretation of the burial distribu-
tions {(of the 1977 burials in pariicular) is the possibility that the modal
ciusters we heve noted above represent burial episodes separasted both spati-
sily and temporally. lthough the spacing of these clusters is cénsistent,
at intervals of approximately 15 centimeters -- perhaps indicative of simpli-
fizd recordings of burial depths on Bungart®s part? -- the l9??‘materials
seenm to suggest that the separation of "sgrfase“ burials from those:élustering
around a depth of approximetely -.147 meters (and lower) may actually reflect
different temporal seguences.{see Brose ard Bier, 1978: 13). Sines such an
assumption may prove important in an argument against the "singlemcomyonen:"
hypothesis presented by McKenzle et al. (1972:81), =as has been suggested by
Brose and Bier (10), it is of some interest to tﬁis discuszion %o ﬁote dis-
tinguisﬁing chaiacteristics of those two clusters which msy be points of dif-
Terentistion. | |

In the Bungart burisl Series 1I, twelve burials occur between -.30
meters and ~-.3%5 meters in depth., Five of these are noted on the‘scbematic
map provided by McKenzie et al. (1972:Appendix IT) as "disturbed” burials,

consisting of skulls oaly; two are noted =zs consisting of "human bone frag-
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ments” (1972:110). OFf the remaining five, two are burials of children, for
vhom the burial types (i.e., extended, flexed, etc.} are not recordéd; the
last three are all extended adult burials, but unfortunately are not included
among those for whom either age or sex could be determined (Blank 1972:65;
also McKenzie et al. 1972:Appendix T). This suggests that the state of
preservation of these burials was nobt particulerly good although it is pos=
sible that post—excavatlon deterioration hed more to do*al*h this than did
poor preservation in situ. riefly, the most significant common factor of
all twelve burisls ssems to be the relatively 1imited  usefulness of‘tﬁe mamév-
rial for enalysis. Damage due to plow disturbance and leaching in the upper

zon2 of soil may explain the seven Fragmentary/"disturbed” burials; sinee no

information is presented cn the relative state of preservaticn of the other

materials, no sweaping generalizetions can be made on that score. It is of
gome interest that two of the exitended adult bur ials,. 132 and #1#7, are noted
25 being of unusual orientations {see map, McKenzie et al. 1972:after 110)

kS

with respect. to the typical east-west orieatation for the site {ses above):
B-132 is oriented from southeast {skull) to northwest; and B-147 is oriented
north-south (skull to the north)., The map also seems to indicate orientations

for the child burials {indicative perhaps of extension?): B-Al is on the same

sort of southeast-to~northwest {sknll %o south) angle as B-132; ané B—Th,

like B-147, is oriented true north-south, with the skull to the north. The

remaining adult burial, however, 1is noted as being oriented in the typiéal
pattern of east-west orieatation with the skull to the east. -

The two burials of the 1977 collection which are "surface’” interments
{at a depth of .25 meters) are 1977-5 and 1977-6, which occur together in

one grave (see Appendix ITY, map of NS05/8507 superunit, and burial drawing).

The orientations of these two burials are on an east-west axis, but the skulls
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of both are to the west. 1977-6 is an infant burial, lying on its right side
and facing south; 1977-5 is an édult temale (see discussion below)., It was
difficult t¢ determine, during the uncovering of tﬁése burials, whethef
1977~5 represented a secondary,'bunﬁlé purisl or a fiexed burial (presumably
érimary). Erguments that the extfemely fraguentary nature of the burial was
due to plow and/or leaching damage (most.likely the fﬁrmer) and that the gsneral :
orientation of skeletal elements suggested flexion, were céﬁsidereé; the faet -
that the burial association was of a young edult female (see below) with en
infant suggested that "simultaneons” death of a mother and infant pair might
be indicated. On the other hénﬁ, the skull of the adult burial (1977-5)
seems to have been disart;cuiated Ffrom the cervical vertebrae, and the overall
fragmentary nature of the burial can bte interpreted as antemortem disarticu-
lation (bundling) rather than postmortem damaze. The deaths of these two
individuals, whether they were related %o one another or noi, may have Eéen
temporally separate enough tc allow for secondary burlsl treatment of the
adhltts skeleton by the time of the child's death. Tn either_case, IFTT-5
and 1977-6 are "surface’ buriasls with orientations agamalcus with respect to
the typical'pattefn notgd for Fiden. Wher they are compared with the othe:
"surface” burials, we cen note the following correspondences. |

Of the twelve Series IT "surface” burials, seven are fregrmentary andfor -
"aisturbed” bﬁrials, consisting of {at most)‘skn;l remains; 1977-5 is a
fragmentary and/or disturbed burial, repfesented by eranial, vertebral, long-
bone and rip fragments (see Lhppendix IV, inventory sheets). OFf the five Sefies
1T burials for which orientatios can be suggested,rfour are enomalous with
respect to the typical Eiden pattern of east-wast, skull-to-the-east burials;

both 1977-5 and 1977-6 are alsc anomalous with respect to that pattern. Two:
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ef the Series IT burials, snd 1977~6, are enildren {this is not, pefhaps,
very surprising}. The three adults in the-Seriés IT "surface” sample are
all noted as extended burials, however, ?hefé 1977-5 is elther a primary,
flexed burial or a secondary, bundle burial. #Aside from this last ﬁcﬁni, the
correspondences between these two small subgroups of the total Eiden popula-
tion seem marked. |
These points, in combinatién with the verticaleéparatinn of_these
"surface” burials from the next underiving burial clusters (a éebaration
which is more pronounced for the 1977 sample «- 20+ centimetefs -~ than for_
the Ssries TI Bungart burials, where the distance ranges froﬁ 156 to 11 centi-
meters), may well indicate that the "surface” burials represent a later time
period, wiih & totally different burial patteirn. What that patbtern scems to
be becomes most clear if the burials which are noted as “framgentary” and/for

"aisturbed” (including 1977-5) are interpreted as secondary, probably bundled

interments; if the svrface burlaels are pilotied schematically, they look like this:

Figure TI-1: GSchematic Representation of Eiden "Surface" Burials
(Depths: =-.25 to -.35 Meters)

P = primary interment C = cnild

S = secondary interment A = adult

U = unusual {atypical) orientation

{P,U,C) {(p,U0,A) (s,U,A) (8,4)
(p,u,c) " (p,U,2) (5,4) (8,8)
(?,U,C) (2,4) (8,8) (S,A)
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What this seems to suggest is a burial pattern of primary interments,
usually extended (see discussion above) of both sdults and children, with
subsegquent exhumation and bundling of at least the adulis, and re-intermeﬁt,.
This interpretation,‘of course, assumeé a temporal seguence Tor which there
is no archeological evidence; the strictest interpretation could only say
that these burials are predominantly secondary and of atypical orientationsf

The 1977 burials which cluster at the next lower modal point {-.46
meters}, end at the third {approximately -.61 meters -~ see above), comprise
three guarters of that subsample, IT¥ 1977-12 is included into the latter
range (it deviates by onlyr.OT meters, which is the same range width as that
of the highest and lowest figures for the second cluster: i97?—1§ at -.bk5
meters, o 1977-9 at -.52 meters; see above), then half of the burials noted
during the 1977 excavations occur at this level., Given the limnited extent
vertically of the 1977 investiga@ieus, it is ilwpossible to draw any conclue
sions about the likely éiétribution of ag~yeteundiscovered, deaper 5urials,
but the correspondences of this small subsample to the depth patierns of the
overall popnlatioﬁ (1977 plus Bungart Series II hurisls) suggests that buri-
als are likely to0 be located at points approxim;te}y 15 anﬁlgo centimeters
(respectively) below those discovered in 1977. Given whét is known aboub
therstratigraphié saquence pf the ﬁSOS/ESOT supefunit, in particular (thé
reader is referred to Ms. Shapiro's discussion of the stratigraphic profile
of the Eiden site), this means that burials can be prédicted within the yel-
lowish lacustrine gravels which underlie the site, It haé been,énggested
(Shapiro, persoﬁalfcommunicationi that areas of iﬁtinsion into that suﬁstratum
may represent #rchalc occupations of the Biden silte; there seems, at . least, to
be a temporal separation between such intrusive features and those of distinct

overlying strata {Brose and Bier 1973:10, 15, and Appendix II).
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It s=ems, therefore, that the depth distrivutions represent at least
two and possibly three distinet occupational episcdes at the Eiden site.
Thare are chvious limitations upon any conclusive statements that can be méd&
here: it must de emphaéizeé that the analysis here preseﬁtéd of the Bungart
Series I1 burial:distributions is, at best, tertiary; in addition, the 1977
burial sample is quite small, and asppareatly limited £o the upper ranges of
‘the total depth distributions. Extensive excavations, such as those pianned
for the 1973 season, should help clarify and test these.interpretations.

?%a non-surface borials of the 1977 samp e vwers also examiﬁed for burial
type, position, and orientation. 2s has been noted abbvg, burisls 1977-8,
19??»10, and lé??—ll cznnot be identified in these terms because of'iess of

=

the appropriate recerds; it is possibhle that the extremely fragmesnbary natures

o

of 211 three hurials, aad especially cof #8 and #£11, are indicative of secon-
dary, bundle interment s {see inventory sheets, Appendix IV) E11 thres are
i

- adult burials {see below). Burial #1977-7, since it was not excavated, also

i

camnmot bve describad In these terms. Although 1977-1% was not excéyax&d, and
burial type znd position cannot therefore be determined, the burial was iden~
tified by the sppearance of the cranium in the northwest corner of ﬁnit}
NSO;/WEO? (see map, Annendix III, of NSO5[E507 supgrunit}; its positlion
alﬁows us Lo assume o DUV1al orisntation basically on an east-west axis,
with the skull facing scuth.

Two of the burials of this group-are identifiahly sweondary, buhdlé
burials. From tne burial drawing (see ApDEﬁﬁix IIT), it appears that 1077-12'

is oriented basically on a.north»south axis; the only cranial material present

in that burial, however, is a fragment of the right meler {see inventory sheets,
Appendix IV), and it is clearly impossible to determine the placement of the

skull (assuming, of course, that a skull was interred with this barial, .and
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was lost to the ever-~efficient vbackhoz which located it); 1977-1k, the other
identified bundle, was oriented east-west, with the skuil slightly to the east
of center (see burial drawing, 2ppendix III) and facing north, It should be
noted that both of these bundle bnriéls -~ 1ike the prébSble bnndlg, 15775

-~ oceur as parts of multiple burials: 1977-12, as we have noted above, with
a (lost) infant burial described in the notes of its drawing (R; P. Mensforth:
see Appendix Irz_) ; ané 1977-1k with 1977-9. {a flexed adult) and 1977-13 {a
semi~-flexed infent}. This latter mulitiple burial will be discussed somewhat .
more extenéively below.

The remaining burials of the 1977 sample are 1977-1 through 1977fh,
1977~9 and 1977-13. These occur in ti:ee'graveszr the latter two {as has
heen noﬁeé} with 1977-1%; 1977-1 and 1977-2 in cone grave, and 1977-3 and ;k
in & third grave, intrusive into that of 1977-1 and =2 {see Appeadix;IIi,-
m2p of superunit and burial dravings).

ﬁﬁri&l orientation canaot be determined for 1977-Lk, due both to the
extremely fragmentary nature of the burial and to the anparent sbsence of
cranial materials. 1977-4% has been identified as an infant of between zero
and three months of age (see disenssion of aging methods, below), and.becauﬁe
of.ita association with a young adult femaie (see below) s 1977«3 -« may re-
present a death cccurring at.birth, ar immediately‘pdstparturition (McKengie
Ei_égo WNote a similar case:in the Bungart collection -~ 19?2:59)o Despite
the fragmentary nature of the burial, the individual burisl form completed
in the field {on file, Oberlin College Anthropology Lsb) indicates a supine,
semiflexed position {see also Lallo 1978:63),

Burials 1977-1 throuzgh -3, 1977-9, and 1977-13 are all orientad on an
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east-west axis, with their skulls to the sast., 1977-3 has a slight scutheast
angle, buil iﬁ ig not pronounced. 19771 end 1777 2 togsther represent 23
singie turial svent; the former iz in-a supine, extended positlon, and the
latter is flexed, lying on the ri ght side. DBoth indi?iduals face southrﬁsee
burial drsvieg, sppendix ITI}., 'The grave pit which inciudes burials 1977-3
and -& is intrusive into that of 1977-1 and -2, and ithe lcower legbones of both
of the latter individuals were broken off and displaced by that Inbrusion.
Fragments of those bones were found in the ssecond gréve pit, to the north of

the skull of 1977-3 {see burisl drawing)° There is no guestion that the in-

v

ot

terments of 1977-1 and 19772 re@resent arsingle burisl ever
separate interments in close prox1mLL«} for the right arm of the former indi
vidual was draped over the latter’s knees, and the two crania Ile in contact
with one anciher.

1977-3 15 an extended, supine burial, facing north; as noted above, it

lies on o s3light southeast angle with respect to ﬁvvlsls 1977-1 and-=-2. The

infant bur‘al 1977~k was found in the region of the lower right arm and hip

0f 1977-3 (see above} The feet of the leitter are rather oddly positioned,
bei flexed into curves with the toes pointing towards one another (see
urial drawing, Appendix IIX). Mo pathdlogical indications héve been nocted
for the bomss of the feet of this burial,{inventofy sheets, Appendix IV),
which'suggests that ihis flexion is not representaiive of any antemortem dew

formity; it is perheps likely that the feet were bent so as So fit the body

*

into its burial pit, but the obvious cbjection to such an interpretatiom is
that flexing the entire bedy, rather than only the feet, would more effici-

ently alleviate the problem of e too-small grave. There is no available

evidernce for the Bungart Ssries II burials ﬁhlcn would suggest other instances

{(rather than two .
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of such foot-flex

s

ng.
The remsining two burials for which interment type and ofientaxion'

can be determined are 1977-9 and 1977-13. LAs has been noted above,-thase

two individuals occur in a cémmon grave with the bundle burial 19T77-1i4; like

the latter, they .lie on an east-west axis. The skulls of bpth are to the

east, znd both sre semiflexed burials -- the knees are bent, and the heels

brought up towards the pelvis, but the strong "fetal-position” flexion of,

say, 1977-2 is not present. 1977~3 is an infant burial, of about 0-- & menths
in age {see aging methods, below), and wes found held irn the arms of 1977-9

against the latter's chest. The hands of 1977-9 were curved arcund the c¢ranium

[

of the infant, and sround its right wrlst were found 20 specimens of the aguatic

gastropod Stagnicola kirtlendis, apparently compasing a bracelet {see commerts

above oa the scarcity of burisl goods for the 1977 sample)n Barial 1977-9

faces souin, lying on the left side; 1977-13 lies on iIts right side, with the

skull facing northeast (see burizl drawing, Appendix TI1).

of purial petterms. Perhaps the most initeresting and most immediately ob-
vicus point is on the proliferation of multiple burials in the sample. 0OF
the thirteen burials excavated, only three {1977-8, -10, and -11) are not

noted as being parts of multiple burials +- and given that all three of these

were located by the backhcoe durlng trenching, and are all extremely fragmean- -

tary {see inventory sheets, Appendix TV), it is possible that only parts of
each burial have actually been remcved from the site. Further investigation

=2

in the pertinent areas, during the upcoming season, would clarify the situa-

tion here.

in any cese, the 1977 burials deviate strongly from observations made
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by McKenziz et alia of the Bungart Series 11 burials {as gquoted above on

page 48; 1972:50) on the subject of multiple buriais; far from belng rave,

they are the norm for this sample. Tt is noted that three out of seven of

the déuble purials in the Bungart collection include an adult snd a child

(1972:50); this is an association Tound in all of the 1977 multiple burials,
T was able to identify five of +hese multiple burials through the use of the

data presented by McKenzie et alia (19?2:£ppendix I <« B-T, -27, =55, =217,

and -273). B-7 iz noted at .40 meters below ground surface, B-217 and -279

are at ~-.75 meters, and B-27 and ~55 at -.91 meters; wide torizontal sepa-.

raticns, hdwever, argue against any systematic relationships between them.

. Further investigations may clarify the situatiocn somewhat, but for the time

being it seems that the 1977 buriasl sauple as.a,whble-is somevhet ancmalous
with respect to-the general burial péttern of the Eidenrsite.

Having outlined here those aspests of the Fiden burial popuiation{s)}
moét directly aceessible through simple visual inspection, the discussion
will now turn to the methods employed in lasbeoratory analysis of the 1977
burials, and then concentrate more upon interpretation and synﬁhesis of those
data derived through lab work thap upon the data themselves: since Dr, Lallo's.
findings are available in the 1977 site report for Eiden (Brose and Bier,'Al
1978:61~79), and Appendix IV of this paper coatains all the written infor-
mation of my own enalysis, Inclusion of thét information in the body of this
Paper seems unnscessary, and indeed, rather pointless. Where pertinenf, the
resder will be directed to either {or both) of these sources, |

Analysis of ¢each burial began with a simple inventory of those gkeletal

elements present, so that the relative complsteness of each could be ascer-

tained. A1l skeletal elements were sorted, identified, and sided with the
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Gse bf Bossts Human Osteology (1971), and with reference to articunliated
- = :

i3

modern skeiletons and articulated functional "systems" (such as an articulaie@
hand, foot, pelvis, etc;) availablie in the Cleveland State University anthro-
pology labs. They were inventeoried on.analysis sheets ﬁhich I desiéne&‘frOM'
models provided by Dr. John Lallo; sampie sheets are included in Lppendix I.

Burisls were laid out for inventory and analysis in an extended supine ?csiﬁ'

“tion, Doth as & visual aid to analysis and to facllitate the identifieation

of absent and for supernumerary elements; since on at least two occasions bones
vere found o be mislabeled -- "1977-5," for example, was found én twe Eirsﬁ
cervical vertebrae {Atlas) ~- this method was a*particularly useful means of
avoiding errors. Fragmented slements which proved impossible to identlfy
through reference to the materials above were either identifiéé by Dr. Lallc
or with the help of Michzel Vincent DeSanﬁi, to whom T anm gratefully indedbted:
Vinge graciously gave of his time apnd expéerience on more than onéyéccasion,
although he was busy ﬁimself wizh other work.

Some reconstructive work was done on the burials, especially on long-
hones anéicranial material, but this was not an imﬁcrtant part of thé_l&bo-
ratory analysis, and, on Dr. Lallo's adviece, was limited to that amount of
reconstruction I found most vssful for adeguate identifications. This vas
most often the case whers cranial elements were concerned, as sevefal sxulls
were s0 fragmented thet it was difficult to otherwise identify the presence
or ebsence of therdifferent cranial bones. WNo suturs areas or'epiphyseal:'
ends were glued together, but scme longbone shafts and‘pelvic bones were re-
construoted. For analysis purpose, teeth were placed in their sockets, bub

none were glued into place. Glyptal, diluted with scetone, was the glue

emploved in this process.



Skeletal elements were noied on the inventory sueets for sach burial
with the use of a notation key identifying (1) relative ccépleteaess of the
bene, and {2) sbsence or presencé of pathologles aﬂdfor'andﬁalies s22 nota-
_tion key, beginning of Appendix Wy £his systen was suggested oy Dr. Lallo,

who ewmployed 1t in his own analyses of thé Eiden burisl materisls (1972:62),
The state of general pfeservation of each burial, apart from the completeness
of the skaleton, was notad; this ranged rather widely from burial to burial,

and was sometimes found to differ between two individusls in the same grave.

{er. 1977-1 and 1977-2: see inventory sheets). ‘This latiter observation can

kH'

be explsined by differeatial degrees of intrinsic bon& Tragility, especially
as it relates to age; infanis and aged individuals tended to.exhibit gene=
rrally'posrer states of preservation than did younger adults. In general,
the Eiden golls seem not to have sz strong negative effect upon bone preser-
vetion; although all were wottled and stained to a greater or lesser degres,
most were not brittle or baaly erpded. O course, differential preservation
of skeletal elemenis ocecurs in human bone as well ag fannal (see discussion,

L R

pz. 21 P rt I}, and an examinaition of the 1977 burials clearly indicates

. The more fragmentary remains of any partlcvlar burilal fended to he

o
e

i

thil
excluded Trom the inventory sheets, and Tor some of the burials this may have
meant recording as "absent” elements which wers actually presenﬁ, but too
difficult to identify. Consequently, the apparent completeness values for
some of these burials, as derived from examination of the inventory sheets

u Appendix IV, should probably be viewed as fairly conservative indleations

s

of their state of completeness am for preservation.
At this level of analysis, genersl indications of patlologies of the

skeletal elements were noted, as were any noteble aromalous characters which



mignt be identified e as congenital charscteristics {such as mandibular

tori, Warnian benes, etc.), but specific identifications as to the nature

H

of the pathological conditions represented were not attempted until a later
stage (see below). When the elements had been identified, inventoried, and
laid out for further examination,'techniques for determining sex and skele-
tal sge were employed. £ wide range of materials were utilized for these
&eterminations, both 1o cross-check results of any particular analysis wmethod
rand to proyide myself the widest possible exposure to the possibilities and
the probiems of such techniques. Ai times, when hewildering maésés of con-
daﬁa‘were ggneraﬁed, the process becawe immensely frustrating; at

.

the same time, the challenging nature of the work wade success all the more
helped clarify some of the difficulties invqlved
iﬁ-éoiﬁg osteclogical anal3 sis in physical antbropology, of which I had a
wide reading rxrnowledge hut no practical experience prior to undertaking this
rroject.

Criteria for aging of human skelet al remsins heve been prasented by

numercus anthors; the major sourtes employed in this analysis were Bass (1971),

D, B, Brothwell {Digging Up Bones, 1972 aad s set of notes on verious tech-
ggtitg UPb > - s

nignes which was compiled by Dr. Lallc for his students' use {again, my thanks
to Dr. Lallo for making these materials available to me}. The latter scurce
particularly useful for identifying develcpmental stages of growth in
vertebrae (from Anderson, 1962: Lallec notes) and pudbic symphyses Toﬁd—iyon
1954 McKern and Stewart, 1957: Lallo'notes}. Pechniques for the 1att¢r
will be discossed below at somewhat greatef ength.
Brothwell presents the basiq data for determing skeletal age from

degrees of epiphyseal fusion of various skeletal elements, 1dentifying the
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age ranges during whigh such fusion no rmaﬁly ocours (19?2:60, Figure 25).
Bass (1971} presents information and drawings on the developmental stages
of a*most 231 bonss of the skelston; this source proved to be @ particularly
valugble one for ihis very réaﬁon, for it presents easily a&cessi le vis

riteria for interpreﬁing morphological changes related to growth. In adéie
tion, trhe drawings in Bass proved to be a ﬁelpful guide in identification of
skeletsal elements, such as uﬁfused epiphyseal ends and so om, which other
sources do noi descrive. To the lnexperlenced eye, the uniused compgnehts
of various ekeletal elements are ofien nlien, and diffTieult to relate to
recognizable adult forms; Bass's presentation proved to be a significant help
in overcoming that difficulty.

Determination of skeletal age through analysis of developmental stages

of dentition is ﬁigcussed in both Bass and Brothweil, énﬁ the latter presents

a disgremmaitic representation of those stages (1972:59, Figure 2k}, Patiemns

of eruption. of hokh decidugus snd permenent &entition zre among the most ine
portant means of age determination which are commonly'employe& in ostecloglcalk
analysis: given the relatively high preier tial preb rvafion-rates for man~
divnlar and dental eleme ybs in the archeoloaxcal record in aeneral, these
types of analysis are often the most access4ble as waell. Of course, patterns
of development of dentition are most useful for sub-adult iﬁdividuals; for
full development cf the permanent dentition tends to be completed by early
adulthood (but see Brothwell (1972:58) on populationai variations in stéges
of development)}. Once the permanent dentiéion are established, however, oc-

clusal wear patterns can be examined in terms of esging; Brothwell ountlines

such & method, as used on 2 sample of pre-medieval British burisls (1972:469).

Cthis method has some notzble limitations: not only will individual variaticn
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in attrition retes occuf within & particnlar population, but standards agalnst
which to measure progressive occlusal wear will vary significantly frowm popa-
lation to population; differences in dietary emphasis and fopd preparatien,ﬂ
for example, will clesrly create such variations {Bass 1971:233-239). Eag@qgﬁ :
of this pature; QS'Baésﬁpoihts out, severely*liﬁit the accuracy of age deter-
min;tions:from occlusal attrition patterns,and the method should not be used
withont reference te other aging criteria (Béss 1971:239), Brothwell's data
for dental development were used in the laborauory‘amalysws of the 1§77 Zlden
burisls, and the dentition ol all adult burials, where present, were examined
for attrition. Because of the limited size of the available sample, it was
not felt to ve possible to éstablish 2y staﬁdards against which to compare 
inﬂiviiual patiermns; a3 a2 consequence, whatever information could e derived
by these means was seen only as su@plemeﬁtal tg thal acquired through other
rechniques,

Through the kindness of Ms. Clare McJimsey Yarxborough, a studeni manual

identification compiled by J. Lawrence Angel of
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the Smithsonian Instituiion was made avallable to me, after the laborstory
analysis of the 1977 Eiden burials was completed. This source includes: some-
wﬁat more detailed information for various types of sge and seXAdetermiﬁations
than in Brothwéll, espeéially in. terms of sexusl variastions in rates of skele-
tal development {cf. variat tions, in age ranges for epiphyseal fusion, betwesen
females and males; Angel 1977:5). Axthough it was nmt possible to direetly
spply the methods presented to the burials themselves, a number were applied

o test the

L
o

to the data recorded on burisl inventory forms (Appendix I

conelusions érawn. The obviously limited usefulness of such an approach

militates against serious reinterpretations of any such conelusions; on the

ther hand, this exercise served to underscoresths problems involved in cstéo-
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logical enalysis, and as such was a {necessary) reminder that such analysis
regquires & broad range of appreoaches In order to échieve velid results.

ks has been noted above, age determinations can be made on the basis
of examinations of ‘the pubd ic sympnyses; iﬂdeed, this ﬁechnique is perhaps'
the most reilable fér deﬁermining ages of adult skeletons‘(Lailé notes:lt).
Through a procésss muéh like that of epiphyseal fusiéﬁ, the symphysesl faces
of the pubic bhones undergo a series of successive changes which hegin at
approximately age 18 and follow "a regular metamorphosis” (Bass.1971:155)

throughout adult life. The phases of that metamorphosis were first identi-

u}

fied by Todd (1920, 1921: _in Bas 1971:155~156), and are such‘that'age estia
matinns of considerable dccuracy csn e made by Identificatiorn of the ﬁhaae
of development exhiblted by the puble symphyses of e particniar 1nd1v1dual
Age ranges indlcated by these phases zreé guite small:  the first four phases
{ur to sge 26} pinpoint skeletal age within two-year periods, and rhases V
throvgh IX {to age 50}, within ranges of only five years {(1971:155-156). After
age 50, the fechrnigus is slightly less specific In usefulness, for zge deters
mination from that sze o7 ward is depeﬁdeqt upon progressive "disfigurement"
(19" 156} rather than upon specific morphological chanpges. This latter
limitation, however, is obviou»Wv of minor significance, éiven the over-
whelming usefulness of the technique--- and for that matter, caa be predic-~
teé to have litile application to most aboriginal burial popula ipns, in
wnich individuals 50 or more years old are likely to be sparsely represented.
The Todd technigue has one other limitation, however, which is of far

greoater gignificance: "It consi

(!1

tently coverestimates the age of in ividuals
older than 20 years” (Lallo notes:u4}. Brooks (1355; Lallo:4) hes proposed a

correction factor, however, which can be used to eliminate some of the error
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of this technigue. A second technigue for age determinations from public
symphyses has been developed by MeKern and Stewart (1957: Lallork, Bass
1971:156), waich presents a somewhat more complicated method Tor interpreting
symphyseal developmental changes:

«_. » the symphyseal face is divided into three companénts

[E: dorsal plateaun; II: ventral rampart; ITI: symphyseal

riﬁ?, each of whieh is characterized by five successive ageing

characteristiecs. Each of the three components 1s scored se~

parately on a scale from O to 5 and the total score is core

related with an established age range. . . . The McKerne

Stewart can be usad with the aid of . . . 1llustrated com-

ponents {Figure 53.2 /page 6/) or with a set of plastic

castes which show the sang Teatures somewhai more effectively

{Lallo notes:h). :
Descriptions of the characteristics of thes# component stages of developmant,
and data for interpreting the values generated through this "scoring’ teche
nigue, esn be found in McKern and Stewart (1957) and ere outlined by Lallo
{notes:3). Although Bass Teels that the McKern-Stewart system is “"quite
complicated and difficult for the unskilled to use” (1971:156), I found that
the use of a set of casts such as mentioned sbovemade application of this
technique fairly simple; that cet was made available fo me in the Cleveland
State University anthropology lab, along with the skeletal materials men--
tioned above.

There are, of course, some problems with this analysis technique as
well, as with any other:

The McKern-Stewart technigue is limited in that the changes

they describe are based upon oObservations of American males

and thus are likely to yield unreliable results when applied

to female skeletous or other populatiocns. A s=copnd limitation
of this technlgue is that the effective age range is only from

Y

17 teo k1 years (Lalio notes:h).
With respect to aborlginal populations, as mentioned sgbove for the Todd

method, the second limitation of the McKern-Stewart method may be of 1ittle
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importence; the first, however, is clearly of significance. Sexual and
irterpopulational variations in skeletzl elements are often quite marked

~-= and the former i3 of variation is especially significant when consie
ko

o)

ering any sspect of palvic struchture; sexual dimorphism of the human pelvis

o4

e

s pronounced, and spplication of developmental data derived for one sex to
the ‘mabic symphyses of the other.ﬁay not be justified.

One final factor affects the usefulness of technigues for age defermié-
nation from the puble symphyses, ‘at least for pre~historiC'{andrprobably‘
esrly historic) burial populations: the paired pubic bones, being the most
fragile bones of the pelvis, are gquite often brokenm or crushed by soil over-
burden; of course, breaksge ﬁeads to oceur at the weakest.structural Point,
waich happens to be the ares of symphyseal Tusicn, more often than not. As
a2 case in‘paint, it is relevant here o poind uﬁ that only one of the 1977
burials, 1977-3, had pubic elements sufficiently cowplete to attempt.an age
determination from the symphyseal Tsaces (seeAAppendix.IV, inventories). 'To
add insult to injury, this individuél has been identified as a Ffemale; thus,
the only birial which could be used to learn aspplication of the two techniqués
ghbove was aglso an inappropriate subiect for the second (McKern-Stewart).
Unfprtunately, both availeble preseniaticns of the Todd series standards
{Lallo notes:5 -« Figure.SB.l; 5353719Tl:i36) were diffiicult ﬁo interpres
visually, and without.clear comparative-representations‘fcr refereénces, the
descriptions offered for each phasé W fe deéideély unclear. Once again,
lack of experience with osteological analysis was a telling weakness here.
Fortunately, 1977-3 is the most complete of the 1977 burials, and sevaral

different methods of age determination could be applied to test for the accu-

racy of the pubic symphyses. In order to outline the general path which
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analysis of the Biden burials followed, the findings for 1977-3 via applica-

ifferent methods will be Dresented and discussed; since all

E

L

tion,of those ‘
the burial analysés followed the same gemeral format, this will be -the oniy
- such discussion presented here at any length.

Exanination of the dentition of 1977~3 as to developmental stage revealed
that eruption of 8ll permanent teeth had occurred, suggesting an age of
approximately 21 years o¥ more {sze Brothwell, 1972:59}. Fusion of the
seconfary ceanters of vértebral neural arches inﬁicaﬁeﬁ post-pubéscence; re-
tentién on the vértebral bones of raised "rims,” and of lines of fmsién, sug-
gested an age below 25 years (Lallc notes:2). The overall post-cranisl pattern
of epiphyseal fusion tended to be one of fairly complete closure, but with
well-marked eéiphyseal lines in most cases. Fusion of various paris of the

skeleton with ranges of epiphyseal union whose npper values are greater then

20 years of age {cf., ilisc epiphvses; distel tibia, ete.) ﬁés nctlceablyrless
advanced than that for areas uniting.&t lower sges {cf. distal humerus, pro-
ximal radius and ulna); averaging the values for all epiphyseal areas resul-
ted in an estimate of 10+ years of age (see Brothwell 1372:60, and inventory
Sheets, Burial 19?T~3). Finally, the symphyseél faces of the paired:puhic
benes were examined according to the MeKern-Stewart system (with the cauticns
noted abgve kept'in mind), with reference to both printed representations of
symphyseal components {Lallo notes:£), and plastic casts [see above). The
tof&l 5COTE arrivedrét placed 1977-3 in the 18-21 age range,,w{th'the mean
_age_éf that group at 19.79 years {#0.85) (Lallo notes:8)., The values derived
from these four inﬁices {dental, vertebral, epiphyseal, and symphyseal) were

e - averaged, and a value of 19.08 years of zge was derived. Thus, the physio-
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].z:r7 cal/syelﬂza; age estimate notad on the inventory sheels in Appendix IV
is recorded as "19-20 years

This format of age determination was applied to all of the 1577 burials,

althcugh none of the other burials were as complete as 197?-3; of course,

the less complete a burial, and the fewer the number of methods util la&hl&

the more tentative are the age ranges derived. The values obtained through

my own analysis are presented cn the inventory sheets in Appendix IV; com=

- parison of theses with those presented by Dr. ILslio in the 1973 Biden site

L-l

report {Brose and Bier, 1973:Appendix IV} show that : ignifican+ deviation - &': -

between our two ssts of valuss occurs for 6nly one burial, 1977-2. The source
of the deviaiion was easily identified. Apparentiy, in the proecess of layving
this burial owvt for inventory ané analysis, I failled +o identify the remains

of the pubic bones -- the main index indicatad for sging 1977-2 (Lelln 1978:64).

In %he (& parent) absence of this eriterion, the only method I could apply

that would yileld & more specific ege estimate than "20+ years” {the upper
limit of epiphvsesl closure; Brothwell 1972:60) involved identificstion of
the degree and distribution of vertebral osteophytosiz., This is a method
proposed by T. Dale Stewart (1958; in Bass 1971319-20), which identifies the
amcunt of involvement ani the intensity of the osteophytosis for the lumbar,
thoracic and cervieal vértebrae, respectively, and which is prssented'asia
series of reference graphs againat whiech to measure'any particular burial.
There were a number of provliems vhich arose when.f.attemyted to enmploy
Stewart's technique. T found the graphs difficult to interpret, for ons=,
and was unsure of how to attack the problem of constructin g similar graphs
Tor the Eiden pepulation; in fact, construeting graphs of that kirnd for such

a small sample was quickly rscognized to be, abt best, inappropriate. & sub-
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jective rating scale of the intensity of osteoarthritic involvemant in =2

population iz necessary before you cen talk about the same phenomengn for
T ¥ : }

[ N

ndivi

il

ary particular dual, and there was clearly no way Tor me to derive
the former. Nevertheless, in the absence of other criteria, [k ventured to
use Stewart‘s.gra;hs; Qith impressively erroneoﬁs results,

Sex deter_minatiéns-for the Eiden 1977 burials were derived through the
same sort of mulitifoeal approach as were ageideterminations, élthough with
a decided preference for identifications from the pelvis, universally BCH~

owledsed as the most diagnostic skeletal evidence of sex (ef. Bass 1971:156).
Since sexing criteria are gensrally more familiarly known thah are those for

aging, they will not be outlingd here in any detail, Xt is perhaps of ictew

S

rest, however, ito make note of one particular criterion that I had pre-

ausly bean unaware of; that is, thaf "measuremént of the maximum dismeter

the hes f the humerus and of the femur is especially useful in sex

Hy

o
determination” (Bess 1971:21). ihe usefulness of this method is mostly come
parative; that is, size and robusticity of these elements are compared with
thoae_of other iIndividusis of the_samé population, preferably with indivi.

duals already sexed by more stringent means. ~Such a comparstive spproach

vwas employed to identify burials 1977-11 and 1977-12 as te sex; these were

éompaxed with 1977-3 end 1977-1¥, poth of which had previously been sexsd by
reference Lo pubic criteria {see inventory notes, Anpendlx 7).

Again, comparison of MJ analysis results with those of Dr. Lalle {1978)
show agreement for all but one of the amult burials fbut see ggj:_) #&, at
end of text) -~ 1977-12. Since both determinations are noted as they are oﬁ
the basis of comparative weasurements of the heads of the femora, it is unclear

vhere the error lies. On the assumption that the deviation is an artifact of
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my inexperience, I have included this burial intc the variocus tabhles bhelow
s a-male, altriouzgh the inventory shests for 1977-12 here included identify

the burisl as & female (Appendix V). Since the upreliability cf juvenile

- sex determirations is well~known, it should be no surprise that the infant

burizls 1977-4, 1977-6 and 1977-13 have not been sb identified;-l;‘?’?«-l',. iden<
tified as an 8 year old child, has been tentatively sexed (despite the COm-
ments noted above) as a male, on the basis of certain pelvie ‘chg':{'acteristics?
(see Lallo?19?8:62~63)9 I% should be emphasized that this “identification”
is only a suggestion, and should not he given more significénce thah that
would warrant,

Having outlined the methods used tﬂ-determine age énd sex for indivi-
duals 4n the 1977 Eiden burisl sample, this diseussion will now turn to a
presentation of the general results of analvsis, and final1;, discuss the

presence of obServable pathologies in those burisls. Unless otherwvise indi-~

‘cated, Page: nuzbers in parentheses will be references to Dr. Lallo's report

(197%: Appendix IV, pgs. H1l-79), and references to the burial inventory forms

included in this repori will be noted by burisl number, in this form:

(v, 1977-1).

Table VIIT below presents the age snd sex identifications derived
throngh this analysis fqr the thirteen excavated burials of thé 1977 Eiden
archeologieal investigations.. The basie forms of the sge classes wers |
modelled after those emplofed vy Blank (1972:61) for discussions of age
distributions in the Bungart Series II burisl collection, so that compari-
sons would be fTacilitated. The number of individuals identified for each

age class, end thelr probable sex, is noted for each categofy, and the

burials they represent are shown.
¥y
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Table VIYI: fLge and Sex Identifications, 1977 Excavated Burials
(After Blank, 1972:61)}

fee - - #, Sex Burial #
Neonate/infant 3 (sex unknown) 1877-%, 1977-5, 1977-13
Barly childhood (2 - &) e ——
Late childhood (7 - 12} 1 male 1977-1
Young adult (13 - 20) 1 female | 1977-3
Adult:
21 - 2% yrs 1 female 1977-5
25 - 29 vrs 3 males . 19?7—3, 1977-11, 1977-12
30 - 34 yrs i , : o
35 « 32 vrs ~ -
Eoo. g& yrs : 1 male | : , A1977-10
%5 - kO yrs : 1 female, ilmale 1377-2, 1577-9
GE =50 yrs 1 female , 1977-1k

Total = 13

It should be noted that the "fetal" category of Blank's tables (see

above, pg. 47) has been combined with "infant” here, since no apparent in

utero fetal remains vere noted in the 1977 samplzs, but at lesast one --

1977-4% -~ may represeant a death during pariurition (see asove, and IV, 1977-%},
and in =any case is no more than three months (post-natal) old {68).
Certain points which can be made in » discussion of these two sets of

date are irmediately obviocus. The infant mortality'fepresented in both

samples is fairly high, with a cosbined total of thirteen individuais in

this category; however, the mortality rate for early childhood (2 to 6 years
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old) seems low, and this group is not even represented in the 1977 sampie.
Child mortality for both early and late childhood seems to be less than half
the infast wortality rate; combined totals Trom the twe sample populations
for these calegories are six individuals for each {ses pg. #T). |

It is interesting‘tha; the mortality level Tor the category of 2Q to
2k years of-age should be s0 low, containing only two individuals. éomparison
of this value with those for the two adjoiniﬁg'categoriéSfonly"undérseoz65¥
this poiat: the "young adult” category has a combined total of eleven ipdi-
viduals, and the “Adult: 2% - 30 years old” category has 32 (see Teble VI,

Table VIIT), The Tigures would seam to suggest that this Five~y2ar period

1" tr

in the typical Eiden life cycle was, for some reason or snother, o "sale

period., On the other hand, it should probably be noted that this age cate-

[~

gory Talls aﬁ the upper limit of dental eruption sequences and the lower
1imit {for the most part) of the pubic sympnyseal metamorphosis segquence

(see discussion abvove of these seguences), and as such may be the 3ge grouy
most prone to errnrs of age classificatiqn. Whatever reasén thers may be for
this drop in the population curve, it is a notable one.

The +wo age categories of "25 - 29 years” and "30 - 34 years" represent
the highest peaks of the population mortality curve for Eiden. This 1s per-~
haps not surprising for a hunting/fishing population such as that postﬁlated
in Part I, for this age range‘would'in general includs both the most active
food procurers {especially male hunters) and those women entering into. the

latter half of their child~bearing vears; it is in that hal® that health digw-

orders and the dangers of pregnancy are most pronounced., After this period,

]

ortality levels drop significantly for the itwo categories from 35 yesrs. to
%5 years of age {combined totals of 7 and 6, respectively, for the two halves

of that age range); this probably represents the reduced dangers to individu~
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als past the child-bearing age, and posslibly past the point of active parti-

“eipation in =t least the more dzugerous subsistence %asks., Finally, a pre-

dictable rise in mortality for those k5 years and older is cleérly present.
It is unfortunate that the eaélier gnalysis éhopped at @his age category,
for it would have been of interest to note whether or not individuals ase
50 and over occur in aady nusbers. A larger namber of deaths Tor the "Lk5 -
kg years old" category, such as is in evidence in Table VIIT, woulﬁ,tend ta.

ergue for a life expectancy limit at espproximataly this level; older indivi~

o

duaals would be rare. At this point, given the available information for the

4]

Series IT vurials, it iz impoasible to argue for such an interpretation, for

. we cannoi role out the possibility of clustering at a greater age.

Table X below presents the combired sage aﬁdrsex gistribution fer'the
analyzable Biden burials, as repreéen%ed in the Bungart Series JI collection
and the 1977 burial sample. Because of the difficulties involved in atteﬁgn
ting to determine sex for sub-adults (seg discussion abové); those burials
inclvded in Table IX represent only the adult burials of the two samples, a
totel of 39 individuals, Bleven individuals which could be identified as
afdnlts and assigned as to sex, but whose ages could not accuraiely he deter-

mined, are included in this table in the category "unknown age.”
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Table IX: Agef/Sex Distritution, Tiden Adults: 1977 Data and
Bungart Collection Dats Combined )
 {Bungart data Trom Blank 1972:62)

Lge | Male _ ' Pomale
20 - 2&_yrs : . 0 - _ 2
25 - 29 _ 16 o 16
30 - 3% s - 10
35 - 39 , B 3
Lo - kb : : 3 ‘ 3

18 ks £ | s
Unknown oge 6 | 5
Total = h3 Total = kb

(48.31%) {51.69%)

The overall sex ratio has come a little zloser to equality than vas evi-

o

-
]

ent Tor the Dungart burisl series alone: +he percentsage of males has risen

rom 45.25% {see Table VI:LT) to 48.31%; women outnumber men by only 3 ingi-

B

)

viduals in the combined sample, The sex ratios within each category are

alse quite balenced, with approximately equal representatiénS'of the sexasf
in eacﬁ.._it is interesting to note that both of the individuals in the

”20 - 24 years 0ld" category -- that group with the surprisingly low mor-’
tality Tigure -~ are identified as females, Ona 15-1977~3, for whon the
probable cause of death (as has been argued dbove) can be identifisd as "com-
plications cecurring during childbirth:” it would be interesting to know if

the same couse is = possibility for the other individval. Unfortunately, T
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was naneble to locate, in the lists provided by McKenzie, eﬁ al. (19?2:Appeﬁdix

1), the burial this figure represents; thus, it was not possible To determine

whether or anot the individuaal in guestion was buried with an infant, as was.

-1977-3. The guestion as to why this age group is so significantly uader-

represented in the Eldeu burial population remains unanswered.

At this point in discussion It is perhaps important to nqte that & notion
such as F“!;zmﬂez:-:r'f:pr@siex;-xta’.t:i.on," when employed in a discussion of population, is
based upaﬁ expectations for normal distribution curves that are bnly:actnalized
in extremely large populations -- such as those which are stmﬁieﬁ by population
demegraphers. In fect, given the size of the Eiden popu}ation, as represented
by tha camain 23 1977 snd Bungart Series IT ccliections, it is somewhat inappro-
priaste to discuss observable age and sew distributions as though they could be
compared to a normal 4 listribuﬁional carve for population composition -« such

curves are based on povulations often a hundred times the size of the Eiden

[

gsamplie., In point of fact, the saeminly extraérﬁinary drop in mortality for
this age category of 20 to 24 years 61@ nay mean_nothlﬁg more than = low number
of indi%idualé of those ages in the population in general. For instancs, ve
can gccount for a population with few 20 - Zhuyear-olds in it by postulating

a slightly higher infant mortality during the time of that conort®s i ;fancy

due to {for example) s reasonably brief period of nutritional stress: such a

prenomenon would be masked (in our tebles) prior to adulthood by the wider

age classes. {cf. "young edult,” an eight-year span), but might "appear” twenty

yéars later in much the same Torm as that for the Eiden population.

-4 3 ] - P =N s e 3 TSI SV 2e e = 2
Thisz iz not intended as an argument for a pre-existing periosd of subsis-

tence stress for the Eiden population, bul rather as a hypothetical example

of the sort of phenomena wihich account for unsmooth ilﬂ tuations in the distri

tutional curves of smalli-scals populations such as-that at Biden. It is nsces-
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sary to keep in mind, when dabbling in demographic reconsiructions Irom a

turial population, the very real 11m1t3+19nb upon the useluliness of such no-

tions as “normal distributions," "astypical curves,”

and so on. To attempt
application of theée notions to analysis of popalations whizch aré "too small”
is perhaps tempting,'bnt‘certainly inappropriate; it is surely preferable to
lose this partiecular tool for interpretation than to derive from it essantbially
idealized hypoﬁheses which mayv only serve to cbseure the true piéture. |
Stature regressions were derived, by Blenk {1972: 65) for the Bungart
Sexdies TI buriais; in the 1977 sample, however, only'three'individﬁals
(1977-2, 1977-3, and 1977-14) had longbone remeins assoclated with them which
wera sufficiently complete to allow stature recounstruction. Table-x presents
the data derivé& from that reconstruction, which weas a;coﬁplished through the

= ] s
E

application b0 the burisls in question of regression formulas presented by
Trotter and Gleser {1998: in Angel 1977). Since this information does not

significantiy enhance the discussion here presented, Table X has been avpended'

to the end of Part II, rather than ineluded in the text, Stature reconstruce

-

tion was the bnly_anthropomhtrlg technigne employed in this analysis, for'é
number of reasons. For oue, time limitstions on the avéilahility of the 1977
burials for analysis purposes were complicated by the loss of guite é few days
worth of lab time, due To severe weatﬁer conditions during the month of Janus
ary which closed down the roads, and Clevelard State itself. Arother reason
for the limited use of anthro?ometrié technigues was my own feeling_that ﬁhe
derivation of such data would be more abprovriate to a level of énai&sis Qell
beyond that possible for me to pursue; my limited backgrpund in statisﬁical
analysis, comdined with a stili-profound inexperience in osteologicél analysi$,

wonld have left me unable to adeguately manlpulats those data. Given thage



eservaticns, and fortified by fhe opinion expraessed by John Blank in the
Biden site report that "many recent investigators have gone ‘overboard' in
osteometric investigations . . . osteometric messurement should be utilized
to serve & specific purpose and s;ou d not be carried out for itsAown‘sake"
(1972:66}, I came to the COHCluSiO“ that analysis time could more profitably
be spent in somé other way. . Finally, the general state éf the burlals dis-
covarad duriy g:tﬁe 1677 season would have necessitatgd a great deal of ex~
penditure of Lime and offort ian reéonstruction, in order to fecilitate
anthropometric analysis; this was anotber factor in the decisiom ﬁo'cencéna
trate npon qualitative rather than guantitative snalysis

Onee inventoried, "szged" =nd "sexed," the burisls were examinad for the
presence of skeletsl dnomslies and pathologles. .Idenﬁifications 5f these
phenomena were made through references to Brothwell [1972: especiw_

ally Chapter V) and through identifications made by Dr. Lello (personal

communicaiiﬁn}; all observetions ware recorded on the inventory sheets for

i

eacﬁ burial {IV, 1977-1 trroagn -1}, Comparison of the resulis of my oun
analysis with those presented in the_lQTB Eiden site report (Lallo 1972:
61«?9), once lsboratory work was completed, has a‘dﬁd 1n+e“vﬂeuatlon.

Skeletél anomalies, probably congenital in nature, were noted in.var;ous
burials. £ falrly common occurrence was of spinglbifidia of the cervical
vertebras, which was noted in five individuals: 1977-1 (IV, -1); 1977-2
(1v, -2}; 1977-3 (567; 1V, -3); 1977-5 (IV, ~5); and 1977-14 (IV, -14). 1977-3
aiso exhibited spina bifidia of the sacrum (67)., The appearance of this ano-
malous tralt in both 1977-1 znd 1977-2 suggests that the burial associstion
of these two individuals represents a bhiological relatianship, as well as

contemporaneous deatns. It is interesting that 1977-3, intrusive into the

common grave of 1977-1 and -2, also exhibits this trait; if a bidlogical rela-
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tionship may be assumed to exist, ﬂhe intrusion of this third vurial (with
its companiosn infant burial, lQ??»h) may represent a delibverate introdac%ion
of the inﬁi;;dual into a common familﬁ grave., If similar clusters of con-
genital tralts could‘be.identified in the burial population as a whelé,-there
would be grounds for suggesting 3 buriai pattern which inéluded-preferential
interment by fémily ETrOup.

Of course, the veriical displaceﬁent batween these burials and the two
others (1977-5 and i???-lh) in whom spina hifidia is observed argues fof sigu
nificent temporal separatibq as wall, and the trait may therefére reprasent
only & commonly-occurring congenital anomaly which remains present ia the
Eiden ympulaﬁion over time, Direct descent camnot be dismissed,reither,-and_
in Tazt, a hyputhetlcal prefersntial pattefn for interment in family burial
araas would help explain, in part, the spatial distribgtions of burials at
Ziden in general, Temporal continuity of such trait ciuéters, for example,
if interpreted with the use of thisrmodel, would suggest longterm {generational)
occupation of the site.

Wormian bones of the cranium ware noted at the occipifal suture of
1977-5 (68}, end at the lambdoid sutures of 1977-3 {IV, -3) and 1977-4k
(Iv, -14). Shovel-shaped inciscrs were noted in 1977-1 (62-63; I¥, -1},
1977-3 (17, -3), 2nd 1977-5 {mexillary incisors only -- IV, -1).: Asxapwéééily {
recognized congenital trait, shovel-shaped incisors have been shown to vary
in frequencies'of incidence that may rénge from about 15% for Furopean popu-
iastions to levels approaching {or exceeding) 80% in "Monzoloid” populations
(Brothwall 19725118). The freguency of ircidence of this trait in the Ziden

population could not be calculated here, for pertinent identifications are not
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aveilahle for the Sgries ITT burials (Blenk 1972}, T would suggest thal exami-
nation of those burials for the presence of this trait, and for that of spins
bifidia in particular, would be & worthwille project in further analysis of
the Fiden materials, fov they are 11&elv to occur in numbers sufficient for
disgussion of the population as a whole, rather than of individuals alone.

A number of other snomalies, such as multiple foramina (IV, 1977-3, 66;

1977-59), an uniused sternum body (1Iv, 1977-3), = pgrforaxed-fossa, distal
right humerﬁs, 1977-12 (1IV, -12), ete., were identified in these buriais, but
ndne were noted in the same skeletal elements of more than one_indifi‘uai.
No congenital deformities were noted.which would have Invelved dlsab lement of
gny particulsr individual. OSome denial anomalies were noted, such as super-
mamerary teeih {ef. 1977~3, left mendi bu‘ar v“ﬂHOWar' iv, ~3) and retention
of decidncus dentition desplie eruption of the permanent teeth; for 1977-3
the retention'ofrthe left maxillary deciduovs canine fesulted in
crowding of antericr teetl:, and so on. ﬁc extreme ﬁcrphologicai anomaties of
the dentition wers noted Tor any Dﬂ“lalew

Qbservabie dental paihologies were common, 'Occlusal,‘buccal and for
lingnal ceries of varying severity were noted for burials 19??41 (62;'IV, -1},
1977-3 (66; IV, ~3), and 1977-5 {especially: interproximel caries of left
maxillary premolars, TV, -5; 58-63), Loss of the left mandibular first molar
of 1977-3, probably through #bsesss or infecticn, resulied in,slight mandi-
bular reserption and lateral movement of the adjoining téeth.{66; iV, »3); for
1577-1, advanced infection resulting in a large abscess cavity and serious
damage to both right mandibular molars (decidvous dentitién) was quite pro-
nounceé. The infection s=ems tp have begun in the deciducus Second molar and

to have spread into the jaw {62; Iy, -1). Enamel hypoplasia llnes were noted,



“of some Interest tn interpretation of the

-7~

especially én ineisors, Tor burials 1977-3 and 1977-5 (v, -3, -5). Consi~
dergble mandivular resorphtion and ioss of dentition.was noted for barials
1977-2 (52; v, -2y, 1977-9 {72}, and 19??’-11} {73; 1V, -1k):  in the latter,
for instance, the only testh not lost bvefore death Qe re the mandibuolar central
and lateral incisors, ené the left maxillary premolars and right maxillery
first znd second molars {73). Dental sttrition was especially pronounced for
older adults in the sample, a*t%ough observed in almost all burials, and vas
generally more severe on anterior teeth {ef. 1977-9 -- 19?8:?2}.

Preliminary resuvlis of studies of dental atirition and pathologlcal
developzment in Tour burisl populatioﬂs -~ Fort Aﬁciéﬂt, giacial,Kame,,ﬁdena
snd Hopewell nltnva; groans -~ were presented at the Chillicothe HOB’Weil

Conference (March 9-12, 1978 by Br. Joseph Pdiinaton, and those fin&ings are

1

=

iden dental pathologles. The

ropulation of glacisl Keme hunter/gatherers was noted as exhibiting patterns
of sevare aBSTESolng and dental sbtrition, especially of anterior dentition

{fddington 1979:personal communication); this corresponds rather closely with
what oan be.seen in the 1977 Fiden burial sample, as noted sbove. In addi-
tion, enamel hypoplasiz was noted for all four of the cultural grobes studied.
Addington pointad out that there were indications that this condition {indica«
tive of arrested enamel devalopment due to dietary deficiencies‘of Yitamin D

(Chaney and Ross 1971:220)) when accompanied by widespread perlostitis 23 the

lonzbones, was strongly suggestive of a subsistence emphasis on utilization
of fish (personal communication). ’

It world seem, in light of this information, that the dentsl attrition
patterﬁs and pathological manifestations observed in the 1977 Eiden burisl

sample lend support to the reconstructions presented in Part I of the probable

subsistence pattern Tor that site. Bleok has noted that attrition patterns in
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the Bungart Series IT burials "was . . . most marked in the incisors”™ (1972:72)

;
he also notes that premortem tooth loss for Eiden adulis was especislly severe
(1972:74), and, as with the population of the.Libben site, was generally the

loss of posterior rather than snterior teeth (1972:72). He nOtes,'however,

that the ingcidences. of alveolar abscessing and of deatal caries were low in

“Prequency (19?2:80), én& this doegs not seem to'be the case with the 1977 burials.

The‘deviation here may be a result of variance beiwesn sﬁbjéctivé jﬁ&gements of
"severity" of pathology ratﬁer than representing any real differences between
thz two Eiden collections; only a direct comparison of the ﬁwo can clarify
this point. In either case, the attrition patiterns are similar, and -~ if
Addiggtoa’s suggestions can be aﬁplied here -~ indicative of a subsistonce

.

strategy such as that suggested in this paper for the Kiden site,

etyeen the favinal assemblage and

e
o
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fetaally, this assertion of
the homan burial popalstion has jumped the gun, -for it has not yet been shown
that the ena&el hypoplasia observed is in associstion with narked degrees of
pvost~cranial pericstitis, Periostitis is e condition involving inflammation
of the cortical tissues of bone (Brothweil l972:13h}, appearing in the form of
stfiations gnd ronghening resulting from Bone remo&eliiﬁg (Lallb 1978: personal
communication), _The severity of infection involved can ve determined not
only by the degree of aiteraiion involved, but by progressive spread through-
out the skeleton; perlostitis is most often exhibited first in the longhones
of the legs, and progresses by appearances in the upper limbs, Tollowed by
spreading of the infection to other skeletal elements (Lallo, personal commu-
nication), |
In order to most accurately deternine the degree of periostitic infiam-

mation actually present in the Eiden burials, and to avoid a source of pos-
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sivle subjective bias, ail reTérences to the presence of periostitis in the
discussion below were drawn from Dr, Lallo's analysis repbrf (1978:614?9)
rather than from my own., Numbers in parentheses are pazea of that report.

Periostitis was noted in burials 1977-2 through -5, -9 Snrough -12, ané
-13. Mild to moderate Torms of this inflammation were noted on the following:
the left humerus of 1977-2 {65); botk tibiae of 1977_»3'{67) 3 the left humerus
of 1977-4; the left femur of 1977-5 (A9}; both humeri, ulnae, tibiae and
femors of 1977-6 (70-71); for L977 9, both ulnae, femora, and +he left humerus’
(73); 197710, botr tibiaa (74}; 1977-11, both longbones of the lower limbs
(?83%9). Heavy periostitic involvement was noted for: tibiae and fibulaé,
i977-9 (73); right femur and fibula, left tibia of 1977-~5 {69); both fémora, :
1977-3 (67). As noted avove, 1977-3 and 1977-5 were the tyo bﬁrials in which
clear evidenrce was found of enamel hyroplasia; for most of the rémaining'
buriasls, esp=clally ac1¢ts, dental pathologies of other Kinds and/or signi-
ficent loss of dentition may obscure evidence of this enamel disofder.

or éourse, conelusive statements based upen a corvespendence of this
nature for only two individuals Wculﬁ be {to state the case mildly) completely
inappropriate for the Bungarh Series TI burials; Blank notes only seventeen
cases of pathological conditions, none éf which represents periostitic inflam-
mation (19?2:66}, There is even some guestion as to how accessible-suéh a
condition might bﬂ to visual analysis of those burial materials: many of the
specimens were coated with varnish, removal of which proved to be more'time-
consuming than was thought worthwhile (1972:55), and this coating could con-
ceivably cbseure the mild roughening and striations diegnostic of perlostitis.
In any case, the information.presented ahove can only suggest that-éorresponw

dences of the Eiden skeletal patholozies to those predicted by Addington do
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occur; only Turther agalfsis, either with other burisl raéoveries in the wp-
coming sszason or through a patient re-examination of the Bungart collection,
will provide a large encugh body of data to Test this possibility.

A nomber of é%her disorders related to diétary deficiencias were noted
in the 1977 Eiden burial collection.. COsteomalacia, 2 "disease of adulﬁs . - oa
similar tc rickeis" (Bfothwell 1972: 160} can be caused by Vitamin D.deficiency

t is noted for st least two burials, #1977-2 snd -11 (Lalle 1975:

m\
}nni
o
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4
as
<&
S’
-
(Gl

65, 73). Porotic hyperostosis {osteoporosis), noted in the eye orbits oFf the

infant burial 1977-13 {IV, -13; 61}, has been suggested az a result of avitamin-

osis (Brothwell 1972:160). Other types of osteoporotic infections, iuvolving
especially ectocranial pitting of cranial bones, were noted in burisls 1977-1

threugh -3, -9, -9, and -1&, Cranizl “bossing,” a diagnostic feature of

by
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ted in burial 19771 (62}, 1977-3 {68), and 1977-5 (&8).
Riekets, of copurse, 1s caused by signlficant vitgmin I deficiency, which
interferes with deposition of caleiuva in boné {Chaney and ﬂoss;l971:219).

The common underlying Factor of all the pbserveble pabthologies of the
Y977 Biden burials, therefore, seems to relste to Vitamin D agficiencies in
the.diet of that population. Not only are most of the skeletal disorders
noted here so caused, but the high rates of deﬁtal loss, éﬁtrition, and decay
-- as wall as extreme mandibular resorption in older'iﬁdividuéls,(see goove)
~-- can probably also be interpreteé in this light,: The inability of the hones
and teeth to retain sufficisnt levels of calciunm, which is = resuit of avi-
taminosis D, can be predicted to have Just these sorts of effects.. Since most
of the pathologies noted are not severé encugh to indicate prolonged and
szrious deprivation, however, it 1s probably reasonable tc assume that these

effects are the r2aults of fairly infrequant periods of moderate levels. of
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nutritional stress. IU is interesting that the two individuals in which the
corbined effects of this deficiéncy are wost prosounced are 18977-3 and 1977-5;
both are young females (approximately 12 and 22 years old, respéctively: v,
-3, -5} assgciated with infant burials; .Et has been sugzested asbove that
these individusls may have died as a reéult of the trauma of parturition;‘if
this is in fact the caSé,.these burials most probably represent victimslof

L

the intensification of nutritiohal stress common during pregnanmcy. It should

‘te noted in this context that 1977*6, the infant associated with 1977~5;

shows signifTicant periostitic infection of all longbones {Lalleo 1978:70-71)
and this may reflect in vtero deprivation of Vitamin D, ikeJ‘se although

5

the evidence is slightly less clear (due to significant erosion damage), the

want 1977-4 {associated with 1977-3) shows pericstitic infection as wall {68).

" This dlscn sion has outlined the general characiteristics of the popu~
lation represenied by the 1877 Biden ourlals angd presented some drgunments
Tor the provable sources of pathologies present in those materdais. In Part
ITY, thesd observations will be synthesized with those of ?ar* I, briefly,
ané with an eye to tuu cansal links between subsisitence strategies and skeletal

pathologies.
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Table ¥X: Stature Regressions, Burials #1977-2, 1977-3, 1977-4
(Basic regression formulae Trom Trotter and Gleser 1355 -
in Angel 1977)

fem = fermur; tib = tibis; hum = humerus

White females: (&) 2.47 fem + 54,10
(B} 2.90 tiv + 61,53
(¢} 3'.36 bum + 57.97
(D} h.27 uina & 5?.?5
(E) 1.39 {fem + tit) + 53.29
(Fy 1.35 aum + 1,95 $ib + 52.77

(8) 0.68 nom + 1.17 fem + 1.15 tib + 50.12

Black females: (&) 2.23 fex + 59.75

oY 3,08 num + 64,67
{D} 3.32 ulna + 75.33
(E} 1.53 fem + 0,95 it + 58,54
(F) 1.08 hum + 1.79 tit + 62.80

() No formuls, fem + %ib + hum

Burial # Bone Length (em.)
1977-2 LalTt humerus 31.5 cm,
Right humerus 31.8
Left ulnsa 25,6
Right ulna 25.k
1977-3 Left femur h2.3 cm.
Right femur 42,2
Left tibie 36.1
Right tibia 35.8
1977-1k Left femur 427 em.
Left tibia 3.9
LeTt humerus 28,5
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White

163,81
164,82
167,07
166,22
16548

153,58
158:33
166,22
165.35
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159.57
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Part T of this paper has oy

P

Aden, snd some sugzestions 23 to reconstructicn of the orobavle
£ T

subsistente patierns of the Eiden popnlaiion; based upon snslysis of that

assemblage

inhabitants, and that this sedentism wes

ple o Ziden were year-round
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vermitted by 2 seasoral rond of exploi-

tation of faunal rescurces, with 1little cor ne dependence upon utilization of

cultigens.. It has been noted that Ziden

of maize cultivation, despite the fairly
Late Woodland occupation: ths "apparent

heen sugzgesited o be =n actual lack, an

A seasonally intensive pattern of concentration

no strict and wotually exclusive pattern
these two concentrations, ths overiap of

the season of the other {such as would b

has yielded, thus far, no evidence
late date proposed Tor the (terminal)
lack of evi&encé for horticulturs has
that no indi

it has been predicizd

Ytigens will e Tound duriag fuburs

»
ry

as bsen oublined:

spring and summer months., Although
of alternation need be irmplied for

either subsistence strategy into

e represented by summer szason hunbting

of Cervidae) would be curtailed by the environmental constrainis on each: the

r
o

reezing of river, creek and lake making
hough abundapt in swrmer and spring; th

Y

and turkey in warmer seascns making proc

productive than during the winter months

fish 4ifficult to procure in winter,
e wider dispersal of Cervidae, raccoons,

urenent of these resources far less

Tt has been suggested in Part T (ead Note (3)) that more detailed atten-

tion to ceriain dndirect forms of evidence, such as plant residues on ceramic
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and flint sriifacts, elc., might be a 1wrans of beolsitering apny floral evidence

obtained through Tlotation techalomes, Inasmuch as sueh evidence would clarify
whether or not the presence of any "utilizable” plant actually indicates its

expleoitation in subsistence. Tt has alsc besn the conclusion of this wri er

|

that there mmst Be strict vertical spatial control of excavations to be cone

jo )
of
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o
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n.the future, for (as has been briefly noted in Part IT)
there are clear indications in both the faunal and human assemblagesrtha% the

" Eiden site is multi-compeonent. The problems of analysis which arose from poor
separation of faunal remains can only be corrected by a more rigorous contml
of stratigraphic units; the work done In analysis of the 1977 excavation as~
semblases {both artifaciual and ostecleogicel), in conjunction with strati=

graphis analyses presented by Ms, Letitia Shapiro elsewheres, shculd provide

gatherars so late in the Late Woodland pericd, then its impa tance for inter-
pratation of Late Woodland culbural history in the southern Lake EBrie drainage
basin cannot be overiooked,

Tt has been noted fhat disturbanrces of the site ars signific ant, but

here are numerous indications throughout the field records of the 1577 exca-

ct

- vations that a substantisal part .of thisz site may remaia uﬁdisturbed. As has
been argued in Part II above, it i1s apparent that Uhe western limits at least

of the burial area have not yet been defined, and it is here suggested tﬁat
strict stratigraphic control of test uzits, even in the areas assumed to be
disturbed, will vrovide significant surportive evidence for the "multi-component

il g" N

hypothesis” discussed here and elsewhere (see Brose and Bier 1978), Tt has
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hisz report that some such stratigrepninc separaticn is indi
{i.e., the Bungart faunal and

hurial assenblages g} already removed from the site.

Part IT of this paper presents some arguments which suggest that the

~burial popuvliation recovered from Eiden in 1977 ex its skeletal and dental

pathologles related o nutritional stress; more swecifically, that moderats

and/ov paericdic deficlencieg of Vitamin D in the Eiden diet are indicated,

- Some general discussidn has already been presented on the reconstructive

implications of thess observations, but it remsins to tie together the twg

reas of znalyses presented here.

and ceriain vegetables; grains, meat, poultry and fish "are among the ponrest-.

sources” (Chaneyr and Ross 1971:135) of celecivr and Vitemia B, although the

diet which concentrates heavily wpon.grainé or animal protein will tend to
produce mitritional stresses {resulting in Vitamin D deficiency pathologies s}
when other eny 1rnnmenta3/ ubsistence faet rﬁ.prevenﬁ.inclusion.of vagetable
materials intce the diet, At Eiden, 1% seems reasonable to avgue thalt the most
stressful time of the yeer ~- in terms of avitaminosis D -- would have been
the winter season, when the availability of appropriate plant sources of this

vitamin would have been minimal, and the availability of fish (specifically,

of f£ish liver oils) would have besn significantly ecurtailed as well. Indeed,
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on would probably have obtalned for the Eiden pepulation even if
storage technigues such a2s smoking and/or drying of fish made those species

available protein sources in the winter months: Vitamin D -~ and all other

vitaming -~ iz qgquichkly leost in heat processing, and breaks down rapidly with
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exposure.
Throiizhout this analysis, it has beev suggested that the materials

Fiden ¢ite are s potentially rich

ok
D

already availeble Tor analysis of ih

aource of interprative infarmatibn. Tﬁe rronlens most-obvious for these
sorts of endeavors are relgted to the relatively inexact stratigraphie'and
horizontal spatial controls of these samples. Tt has been suggested that
strict ccntrois emploved in Purther excavation may allow more detailed and

more accurabe analysis of pre-sxistin 1z assemblages from this site., It is

the bope of %his avthor that such predictions will prove true, and that the

Eiden site will help illuminate the general pletnre of Lats Woodland ocecu-

pations in the southern Leke Frie drainage basin,
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Notas:

(1} The siding of drum otoliths in the 1977 assemdlege was a falrly simple opérap
tion, for the otoliths are "engraved” with a charaCteriétic shaps consisting
of a somewhat sguare “head” and a "teil” which has a right-argle bend st the
bottom. The direction in which this tail bent was used to determine sided-
ness, although those otoliths classed as "right” are not here aséum&d o be
from the right ears of drum amd vice versa; that is, although the ctoliths 

’ kS

were clearly "sided," it was not possidle to determine which side was which,

{My thanks to Dr. Warren Walker, for his advice in this process.)

(2) The areas in question include: the 4 by 3 meter "superunit,” W505-8/E507-11;

N525/8510, a 2 by 2 meter unit; and N538-44/E510, a hand~excavated trench.

species have been proposed, and way prove tc be useful means, ultimately, of
accessing data otbherwise unavailable from archeological_sites. Joseph.Addingw'
~ton {personal comminication) hés pointed out that ceramic fragménts mayfhave;
cooking residues on them, and that this may alliow educated speculatlion on the
. types of food prepared, etc.; he recommends that a1l ceramic ertifacts be
left unwashed until such evidence is taken into ceﬁsiﬁeraﬁion.r Frederick L.
Briuey (1976) has dstermined that rmicroscople identification of organic resi-
dues can be made on utillized edges of flint tools, witﬁ threermégbr foci of
examinatioh: {1) identification of characteristic wear patterns which can be
linked to causal factors inéluﬂing specific kinds of tool use (cf;'KEeley,
197k; Nance, 1970); (2) "idenﬁifiéation of morphologically distinct plant |
parts™ (478), plant residues of specific types indicative of function; and {(3)

use of chemical reagents for botanical analysis.{1976:478)., fThese approaches,
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he Teels, will allow identification of the use of tools for plant food proces-
sing as well as butchering and so on (482-433), Again, as does Addingten, he

hat artifacts te examined for such residues before any washing takes
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place (k83}, Tor although microwsar patterns may not be affected by scrubbing,

the residues of materials on which the tools were used will be lost,

It should be noted that information noted in the 1978 site report (Lallo 19?8:T1)
for‘burialll977ﬁ? seems to be iIn errof: the Eufial has been sexed, apparently
on the basis of comparative znalyses of three foot bones; hﬂW&%er,-field notes
for this bﬁrial indicate that a0 foot bones were removed from the gra#e‘pit.

It seemxs possible that this is a transcriptioﬁ error, Since the same informse-
tion is entered for #1977-8 (2978:71-72), and both field notes and my own
inventory sheets {see fppandix IV for ﬁhe latter) verify the existence of these

Poot bones {talus, three metatarsals, and one phalanx of the left foot) for

this latter burial.
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Appendix I: Artifact Inventory Forms

Burial Taventory Forms



Lorain Co. Archaeological Project.

Site Name: _ Site Number:
LOT DESCRIPTION OF CONTENTS ~ | HORIZONTAL. | VERTICAL | CONTEXT | COLLECTED BY | DATE
NO. | | | LOCATION | LOCATION - '

l : S i "






ﬂ..;..w
Eifos
[hing
ra ] b -
5
e 3 ,
_Nﬁ_ . 1
.Wl”w:vam D S weitrranar b bt S ey o2 5 il s et
fd
2= @ @5
i ﬂm o a
et B @ b
& o Y ”
T e iy
£rd % ]
5 S
mw\” 43
Py
. b i e e e
w,.w Gt i for
4
“ - per LR
& a1l I W S T T O L N SO
g P
A Y, B iy
e Sarar
e &l
P8 P Sl vty P S
[t ey IR |
neart 0 0FY b et 000
g Bt 5 B _ o b &
ﬂﬁ.u ... E % by ﬂmm )
o amw 4 w et ﬁm o a4 m a8 R | | «m ot
w03 i & qmm o : w.s © ad wi ) v ol g
g} B o ey &l Lo Bord 4% oo T Doed ) @rogge
wﬂuv 5 fab? g od AGeel 0 @ g g ] g v o
L5 e gl ol Zerd oo bddes R
Do IO m .mmm;m e ) B oy Tog B e 42 B I
.wwur sty ey g, W%}%},.}. wu..wsi.aa!wz#.u.ﬁ £ T L ,m}.ﬁ}
P e DR T R el 80 0 ] el B I e AT I s o G PR 23
el pisy sy ]
£ et Iy 4
by oo
ot
THOb
T;w Fnud E "
g1 o B
i A g
b 4% el i &




ANTIQUITY
CUITURE ERCAVATION DATE

‘ﬂskli'“- \“\u
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g

g,

T g g o,

A) GBOSS AGE AND SEX DETERMINATIONS
1) AGE: Suturales Demhal tubis Epiphyses
PHYSIQLOGICAL AGE ESTIMATE:
2} SEX: Female Bale /
B: GROSS BATHOLOGICA . OBSERVATIONS
{1} TRAUEA
___io} fractures £ /
___{b} erushing injurlies 7 7
obel bpone wound, sharp ingbrument £ /,
{8} disiosations : e
—{e) Ustecsclerosis e 7
1} surgery Vs
{2} ARHIRITIS
__fa}) degsnerative joint diseasme £ e
__ib} Veriebral osteophyiosis ' i
b)) Dravmatic arthrilis Z 7
___id) Rheunatoid arthriiis s 7
__fte} Infectious arihritis z /
e LE) Aoklyosing spondylitis 7 V4
{3} OSTEITIS
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