ANALYSIS OF FAUNAL REMAINS FROM TUDOR HALL, SITE 18ST677

Site 18ST677 (Tudor Hall) is a late seventeenth to early eighteenth century colonial site
in St. Mary’s County, Maryland. Phase || investigations at the site included the recovery of a
. small collection of faunal materials analyzed at the New Orleans lab of R. C. Goodwin and

Associates, Inc.

Zooarcheology Methods

Vertebrate remains from the Tudor Hall site (18ST677) were examined using standard
zooarcheological methods. Identifications were made by Charlene Keck and Nathanael Heller
using the comparative reference skeletal collections of R. C. Goodwin & Associates, Inc. housed
at the New Orleans laboratory. Guidelines and manuals used to aid identification procedures
included Gilbert (1980}, Hillson (1986), Olsen (1968, 1979), and Sisson and Grossman (1938),
but these were not used in lieu of reference skeletons.

A number of primary data classes were recorded for purposes of analysis. Specimens
were identified in terms of elements represented, the portion recovered, symmetry, and degree of
fusion. The Number of Identified Specimens (NISP) was determined. Where specimens cross-
mended, these counted as single specimens. Unidentified vertebrate specimens (UID Vertebrate)
were not counted due to their fragmented condition and often minute size. The Minimum Number
of Individuals (MNI) was estimated based on paired elements and age. Modifications were noted
in general terms such as burned, cut, or worked. All specimens were weighed to provide
additional information about the relative abundance of taxa identified. Unidentified vertebrate
specimens were weighed as a whole.

While MNI is a standard zooarcheological quantification method, the measure has several
well-known biases. MNI emphasizes small species over larger ones. For example, a collection
with twenty squirrels and one deer shows a greater use of squirrels. This is misleading because
the one deer provides more meat and is therefore of more economic importance than twenty
squirrels. In addition, some elements are more readily identifiable than others. The taxa
represented by these elements may be overrepresented. Conversely, some taxa represented by
large numbers of specimens may present few paired elements and hence be underrepresented.
Gars and turtles are good examples of this bias in which perhaps over one thousand scales or
carapace fragments are counted as representative of a single gar or turtle respectively.

The measure, MNI, is also subject to bias introduced by the way samples are aggregated
during analysis. The aggregation of separate samples into one analytical whole (Grayson 1973)
allows for a conservative estimate of MNI, while the "maximum distinction” method applied when
analysis isolates discrete sample units, such as test units, levels, or features, results in a much
larger MNI. In estimating MNI for the Tudor Hall assemblage, all faunal materials were quantified
as a single analytical unit.

Biomass was estimated for each taxon based on the total weight recorded for that taxon.
Biomass estimates attempt to compensate for some of the problems encountered with MNI.
Biomass refers to the quantity of meat which might have been supplied by the animal.
Predictions of biomass are based on the allometric principle that the proportions of body mass,
skeletal mass, and skeletal dimensions change with increasing body size. This scale effect
results from a need to compensate for weakness in the basic structural material, in this case,
bone. The relationship between body weight and skeletal weight is described by the allometric
equation:

Y = ax®



(Simpson et al. 1960:397). In this equation, X is the specimen weight, Y is the biomass, b is the
constant of allometry (the slope of the line), and a is the Y-intercept for a log-log plot using the
method of least squares regression and best fit line (Casteel 1978: Reitz and Cordier 1983; Reitz
et al. 1987; Wing and Brown 1979). Many biological phenomena show allometry described by
this formula (Gould 1966, 1971) so that a given quantity of bone or a specific skeletal dimension
represents a predictable amount of tissue or body length due to the effects of allometric growth.
Values for a and b were obtained from calculations based on data at the Florida Museum of
Natural History, University of Florida, and the University of Georgia Museum of Natural History.
The number of observations used in the regression is N, and the proportion of total variance by
the regression model is 2. The allometric formulae used in this study are presented in Table 1

The species identified from Tudor Hall are summarized by placement in faunal categories
based on vertebrate class. This summary contrasts the percentage of various groups of taxa in the
collection. These categories are Fish, Turtles, Deer; Other Wild Mammals, Domestic Mammals,
Domestic Birds, and Commensal Taxa. The term "commensal” refers to taxa commonly found in
and around human residences but which are not usually consumed. Such taxa generally include
Old World rats (Muridae), New World mice and rats (Cricetidae), pets, such as dogs (Canis
familiaris) and cats (Felis domesticus), and work animals. In order to make comparisons of MNI and
biomass estimates possible, the summary tables include biomass estimates anly for those taxa for
which MNI was estimated.

A basic consideration with respect to MNI is the assumption that the entire individual animal
was utilized at the site. From ethnographic evidence it is known that this is not always true (Perkins
and Daly 1968). Cultural bias is inherent in zooarchaeological analysis yet provides the opportunity
for human behavioral studies addressing issues other than relative abundance of taxa. For
example, butchering practices and transportation costs may be inferred from an examination of the
presence or absence of elements in an archeological assemblage. Butchering, the reduction and
modification by humans of an animal carcass into consumable parts, is a series of acts and
therefore is considered a process. When the sample size is large enough, the distributional and
bone frequency data may show patterning or redundancy indicating purposiveness (Lyman 1982).
The presence/absence of specimens associated with cultural values are often difficult to interpret
from archeological deposits. It is usually assumed that specimens associated with parts of the body
that supply relatively litle meat represent cuts of meat less desirable than those associated with
meaty portions of the carcass. For example, the femur is associated with more meat than are
crania, lower legs, and feet. If a carcass was transported over long distances, specimens
associated with less meaty portions might be left behind at the kill site to reduce transportation costs.
This would result in an underrepresentation of these specimens at a residential site (Perkins and
Daly 1968). Some specimens, such as metapodiae and phalanges, are not associated with meat

Table 1. Allometric Formulae Used in Biomass Estimations

Faunal Category N (Slope} b (Y-Intercept) a r?
Bone Weight (kg) to Body Weight (kg)
Fish 393 0.81 0.90 0.80
Turtle 26 0.67 0.51 0.55
Mammal 97 0.90 1.12 0.94
Bird 307 0.91 1.04 0.97

but might be valued as raw material for tools, while crania provide brains for tanning. This is
particularly the case for larger individuals and animals used for special purposes. In these cases, it
is often necessary to examine the element distribution patterns evident in the collection (Thomas
1971). The mammalian elements identified at Tudor Hall are summarized into categories by body
parts. The Head category includes only skull fragments, including antlers and teeth. The atlas
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and axis, and other vertebrae and ribs are placed in the Vertebra/Rib category. Forequarter
includes the scapula, humerus, radius, and ulna. The Hindquarter category includes the
innominate, sacrum, femur, patella, and tibia. Finally, metapodiae, podiae, phalanges, and
‘sesamoids are assigned to the Foot category.

archaeologically could be from an animal which died at eighteen months of age or many years
later.  Another method which is helpful in age estimation is tooth eruption sequences
(Severinghaus 1949). This method has its limitations as well and is useful only when teeth are
found embedded in the mandible or maxilla.

Modifications can indicate butchering methods as well as site formation processes.
Modifications are classified as burned, cut, carnivore-gnawed, rodent-gnawed, and worked.
Burned specimens may resuit from exposure to fire when a cut of meat is roasted. Burns may
also occur if specimens are burned intentionally or unintentionally after discard. Cuts are smal|
incisions across the surface of specimens. These marks are probably made by knives as meat
was removed before or after the meat was cooked. Cuts may also be left on bone if attempts are
made to disarticulate a carcass at joints, Gnawing by carnivores and rodents indicate that
specimens were not immediately buried after disposal. Camivores would include such animals as
dogs and raccoons. Rodents would include such animals as mice, rats, and squirrels. Worked
specimens such as grooved and snapped, flaked, or polished, include those which show evidence
of human modification for reasons probably not associated with butchery.

Specimen count (NISP), MNI, biomass, and other derived measures are subject to
sample size biases (Casteel 1978; Grayson 1979, 1981). In general, samples of at least 200
individuals or 1400 specimens are needed for reliable interpretations (Wing and Brown 1 979).

data does not alter the relative abundance ratios among taxa. A further consideration, briefly
outlined above, is the identifiability of certain species. Elements of some animals, for example,
gar scales and turtle carapace or plastron fragments, are readily identifiable. In these cases the
NISP may be high but the MNI may be very low. In addition, the weight of the total NISP may be
very high with a correspondingly high biomass estimate. It is important, therefore, to examine
relative abundance ratios derived from specimen counts (NISP), MNI, and biomass calculations

with caution.

Poor preservation due to environmental conditions may affect the integrity of bone
resulting in a small sample size or an assemblage with few identifiable specimens (Butzer
1982:120-2; Wing and Brown 1979:5-7). Fresh bone is 20-25 percent nenmineral. If bone is left
exposed for a period of time the hydroxyapatite, or calcium phosphate, dehydrates and is
oxidized. This process weakens the bone structure; the specimen becomes brittle and easily
crumbies. Preservation of buried bone depends on soil-water circulation and composition. An
acitic water and soil matrix will leach out the mineral components and oxidize the organic
compounds in bone. A high sodium concentration in the soil-water composition leads to
disintegration of bone as expansion and contraction within the bone structure occurs due to
alternating episodes of water absorption and dehydration. Bone preservation is favored by an
intermediate pH and the presence of mineralizing waters which increase bone density. Bone
mineralization is most successful among large, dense elements such as tarsals, carpals, testh,
and the long bones of large animals (Butzer 1982:196-198; Lyman 1984).



Results

A total of 1304 specimens (NISP) weighing 2636.44g were identified from Tudor Hall
(Table 2). An estimated nine individuals were identified, including one striped bass (Morone
saxatilis), one snapping turtle (Chelydridae), one tree squirrel (Sciurus spp.), one domestic cat
(Felis familiaris), one domestic pig (Sus scrofa), one white-tailed deer (Odocoileus virginianus),
two cows (Bos taurus) and one chicken (Gallus gallus). Unidentified vertebrate remains weighed
235.1q.

Unidentified (UID) Fish specimens (N=110) included scales, dorsal and misc. spines, and

vertebra. Most of these were recovered from FS# 5043, the same sample that also included two
specimens positively identified as striped bass (Morone saxatilis), and may all be elements

Table 2. Tudor Hall: Species List

Taxon NISP MNI Wt./g Biomass
Y. # Y Kg %
UID Fish 110 | 85 183 |0.0481| 0.2
Morone saxatilis 2 6.2 1 11 015 |0.0057 | <0.1
Striped bass
UID Turtle 4 0.3 211 | 0.0052 | <0.1
Snapping turtle family 10 0.7 1 11 1576 [0.2006| 06
UID Mammal 837 | 64.2 1045.27 | 13.719 | 415
Tree squirrel family 1 0.1 1 11 0.46 |0.0013| <0.1
Felis domesticus 1 0.1 1 11 1.78 |0.0442 | 01
Domestic cat
Even-toed ungulates 24 1.8 136.84 (22009 | 6.7
Sus scrofa 161 | 124 1 11 | 23311 | 3.5547 | 10.7
Domestic pig _
Qdocoileus virginianus 11 0.8 1 11 | 15117 | 24072 | 73
White-tailed deer
Bos Taurus 13 1.0 2 22 | 81016 | 10.907 | 33
Cow
uUID Bird 3 0.2 039 |0.0009 | <0.1
UID Bird (eggshelis) 126 | 9.7 225
Gallus gallus 1 0.1 1 11 0.06 |0.0016 | <0.1
Chicken
UID Vertebrate 2351
Totals 1304 9 2636.44 | 33.096

representative of this single individual. The elements identified as striped bass include a burned
cleithrum and preopercular.

Mammals dominate the collection in terms of NISP and bone weight. A total of 837
specimens weighing 1045,27g were identified as Unidentified (UID) Mammal, including burned or
unmodified tooth, petrous, mandible, and misc. cranial fragments, rib fragments, longbone shaft
fragments, and other misc. fragments. One tree squirrel (Sciurus spp.) was identified by an illium
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ot and a domestic cat (Felis domesticus) was identified by mandible fragments. Twenty-
"’imens weighing 136.84g could be identified as Artiodactyl. Domestic pig (Sus scrofa)
ified from 161 specimens weighing 233.11g. Pig elements were mainly mandible, tooth,
ser miscellaneous cranial fragments. Eleven specimens were identified as white-tailed
ydocoileus virginianus). These included astragalus, calcaneus, femur, tibia, scapula,
and ulna fragments, weighing 151.17g. Cow (Bos taurus) was represented by thirteen
ens weighing 810.16g, including two atlases, various cranial fragments and foot fragments,
2 a sacrum, and two femur fragments.

;*s identified specimen compares favorably to chicken (Gallus gallus), and another
en was identified as Unidentified (UID) Bird. Additionally, 126 examples of bird eggshell
entified. Because of their fragmented condition, the eggshells could not be typed to
although chicken is a reasonable possibility.

‘in terms of biomass, mammals dominate the Tudor Hall collection. Unidentified
nals contributed 41.5 percent of the total biomass. This was followed by cows (33 percent),
percent), deer (7.3 percent), and artiodactyls (6.7 percent). All other taxa combined
huted less than 1 percent of the total biomass.

" Summarizing the collection according to vertebrate class (Table 3), the collection is
ted by domestic mammals in terms of NISP, MNI, and biomass. Other domestic taxa

hicken. Wild or non-domesticated taxa include fish, turtles, squirrel, and deer. Of these,

stitutes the only significant contributor in terms of biomass. Commensal Taxa is
d of one domestic cat.

A study of element distribution at Tudor Hall (Table 4) shows heavy overrepresentation of
y cranial elements. This overrepresentation may be the result of a biased sample, in which
. or two skulls, badly crushed, could contribute hundreds of fragments to the sample.

hows a relatively even element distribution, with the exception of forequarter elements. The
represented exclusively by forequarter, hindquarter, and foot elements. The lack of trunk
anial elements at the site may be indicative of field dressing at the kill site. The meatier
s of the carcass would have been retained, while the less useful portions would have been
fded in the field. The lack of vertebrae and ribs may also be attributable to preservation or
I8 size bias.

Table 3. Tudor Hall: Summary of Faunal Remains

Taxon NISP MNI Biomass

# % # % Kg %
2 1.0 1 11 | 0.0057 | <0.1
.~ [Turtles 10 | 5.0 1 11 | 02006 | 1.2
. [Deer 11 | 65 | 1 | 11 | 24072 | 141
- [Other Wild Mammals 1 0.5 1 11 [ 0.0013 | <0.1
b Domestic Mammals 174 87 3 33 14.462| 84.4
I {Domestic Birds 1 0.5 1 11 1 0.0016 | <0.1
: iCommensal Taxa 1 0.5 1 11 /00442 | 0.3

Totals 200 9 17.123




Table 4. Tudor Hall: Element Distribution

Taxon Head Vert./Rib | Forequarter | Hindquarter| Foot
Tree squirrel 1
Domestic cat 1
Artiodactyl 7 4 2 4 7
Domestic pig 156 2 2 1
White-tailed deer 6 3 g
Cow 3 2 4 4
Total 167 6 10 14 14

Age determination of larger mammals based on epiphyseal fusion yielded limited results
(Table 5). The only data for pig was a completely fused acetabulum, indicating a minimal age of
12 months. A fused second phalanyx from a cow indicates a minimum age of 10 months. A little
more data was available for deer. Two distal humerus fragments and a distal tibia fragment all
exhibited epiphyseal fusion indicating a minimum age of 14 months.

The only modification identified in the Tudor Hall collecﬁon was burning. A total of 792,
or 61 percent of the specimens were burned (Table 6). In terms of bone weight, including the
Unidentified (UID) Vertebrate classification, a total of 1869.79g, or 70.9 percent, of the faunal

material was burned.

Table 5. Tudor Hall: Epiphyseal Fusion

Pig

Cow

Deer

Unfused

Fused

Unfused

Fused

Unfused | Fused

EARLY FUSING:

Humerus, distal

Scapula, distal

Radius, proximal

Acetabulum

1st/2nd Phalanx, proximal

Metapodial bones, proximal

MIDDLE FUSING:

Tibia, distal

Calcaneus, proximal

Metapodial bones, distal

LATE FUSING:

Humerus, proximal

Radius, distal

-Ulna, proximal

Ulna, distal

Femur, proximal

Femur, distal

Tibia, proximal

TOTAL




Table 6. Tudor Hall: Modifications

Taxon Burned Unburned
Ct. Wt./g Ct. | Wtig
- [UID Fish 35 0.6 75 1.23
Striped bass 2 0.15
- {UID Turtle ' 4 2.11
' [Snapping turfie family 3 5.78 7 9.98
" [UID Mammal 588 678.64 249 366.63
ITree squirrels 1 0.46
 [Domestic cat 1 1.78
{Even-toed ungulates 18 101.24 6 356
Domestic pig 113 106.72 48 126.39
White-tailed deer 8 127.7 3 2347
" [Cow 6 639.85 7 170.31
.~ |UID Bird 3 0.39
|UID Bird (eggshells) 18 0.28 108 1.97
" [Chicken 1 0.06
~ |UID Vertebrate 207.05 28.05
: Totals | 792 1869.79 512 766.65
Discussion

- Nearly 65 percent of the NISP fall under the category of Unidentified (UID) Mammal. The NISP is
- further biased by the large number of pig cranial fragments, UID Fish elements, and yIp Bird
~eggshells, which together account for 30 percent of the NISP.



1SNp auogq pue sjuswbey +oz| paung | . Juswbel osiy] _8jeIgeIsA AN - o _Ejeigaan or | oz 6LL
_ R T e __BIG9LISA fepnen | seenbun pooj-uang| || evkwepony _Blewuwew | gyg [y gy
Swewbey yeus| powng T aupeym Iewie gin|[ T [T - Beuwen | Give | g1 [ 61y
Bidagssod|  poung T __juswbelg jeiuern sy __lewuwep gin N A F Elewwepy | 1 Teis
- siuswBey yeys SO T juewbey osI [EWWEW aIn T Blewwey | [ Bl
- o S o wawbey osiy|— jewwepy an T Bllewwep 1t 16z
. Bid aiqissod| Juowbeid jelves oSy jewwew qin| - [ elewwey | T g g
R juswibey -osyy SemeueAqny . . Bleigapsy | vy |8l
e juswbey “OsIN _____lewwen qin Bllewepy 4 | 8L
I ___Wawbeld [eluei) osipy [Bwwep gin j BlBWwey | 96y |z | g1,
o ] . juawbey osiy sjeigapsA aIn ejelqapap 60 | ¢ LiL
) i.u.me..E@...... ! snjeb Bid oysswog Ellewiweyy . ! UL
o WaWwbey yoo | asiy Bid opsauiog Blewwen [o9szy |y [ 44y
= _ juswbey Sy  [ewwepw gin EljelLLE)y v |21l
Bey yeys | Juswbey oSy [BWWE ain BlEWWEN | Ggp 9 |12
" JuowBey wnoeg Mo snune; sog 9EpIADG BlPWWEWN | 6)8E | | | gLz
 Vgoepone| uswbey oSy [ewwew qin Bllewwey | gy IR V]
10 JuswiBeyy Inway gygissod | N - o _
Inwsy woy suewbey sigissod| wawbey osyy| [BWWeW gin - Blewwew | /L | v | p1s
T I !rﬁ ~psumng | — juswbey -osI| [BWLWeEW qIn [ —CHewuieN | 66k | ¥ | zie
) T pewng wawbey osiy _lewwepy qin [ - | ellewwey | 60y | ) |03
T peung R I T T 3j_IGepaA ain| o . 1 Beigeuen | 120 | L | eos
" juswbey| psuing T " leipodejapy sajenbun pec)-uang|” ] ElA10BpOIIY BlBUIWEN | $G0 L | 60z
[erpodejsw/ieipod |ewixoid o e . ra— e U N
. euwBeyyeys| T — Juawbey osiy| lBwweyqin T Bewwen | ey | 1 | e0s
- T peumg _lesieyjedien|  sejenbun paojusnyl [T Blewweyy | 60z | | | 0/
T _ paumng | _wewbey os| ewwepy an| {‘HJHil-l\iI- BieuMely | | 1 a0z
\Aoepompe| lrleugm.‘:l.om_m_ T lewwewan O Ellewiue)y £E Lo L0
___®|qissod juawibey yeys ! SR — e BN S
] - ] ___pauing gg I melgaen | -l I [eoz
sa00(d 7 Ul Jus awbel) yeys suo - paumng '[Jg@lj;amhulmﬂ | lewwep an) rl{Jrif - elewwew | | ¢ 9oz
T wawbey yeys| ] _Juswbey osyy| ewwewain| | ] | _Elewwey | L] 904
e T ~peuing T juowBey osiy| ajegapaA ain |[!f|.|l|l||={i BleIgelaA | 820 | £ | g0l
T uauibey peys “pauing Wawbel oSy 5'“!’{” Ellewiwepy €2 | L |eos
e, ||| e pauing | WswbBel osyy seigepap ainl | BleJgapsn | g0 | 202
T lgifu&ﬂl{ggg [ T ekoepopy ellewwep | ggQ . 0L
10 Woy s|qissod ‘as06n Aian| ] e e
[[Msoepone siqissod ‘sBey yeus| - juswbey osmy lewwep gin| BlEWWe | $Gg 204
] -f.lwlgj sune; | " sog | Bllewwey | 60 | | | jos
- - Alf_me@_me& ssjeInbun pacy-uea3)| I T eikoepony T ejewwen |2y Loz
NOILdI¥OS3g AVNOILLIgavy NOILYOIdiaow INIWIT3 JWVYN NOWWOSD §3103ds SNN39 ATINYS SSVI1D /M | 19 S4

HEH Jopn woy paisacosy sureway leuney :; siqey



b b wewBey oI sjegepen ain| S e B T Lo | _;_ﬁw‘m\q.._
. o L 7 weubeyosw| Jwgauepqin L ®eigeueA | g0 | ¢ | pgs
= ] N A T . _MOD| smne; | sog | sepmog | eewwew | gz L | yes

| e MRWOBERY OSIY| ewmien ain] I D e [ ewewwew [ gzz T VT | pes

PSPPaqQUIa £ pue ; N 5_3_ de . Ewen[ " Bidopseweq) __Bows | spg | eepinssede] | elewweypy TV e
Lk T e ___ leydoog| Bid opsswoq|  ejosos | sng | BepinsseAe] | | eneunuepy | v lesz
Juswéey, e —— 1o I - e T sns | eepinssee| | eewwey | T I

| T opewobhz Ddonsaweq| ejois | sns | oepmssekes | eiewwen | igeE | L T or
mEmEmmc +01L luswbely feluern asy %umenﬁ B sng sepinsseAe] | ejewwwepy 0L | €62 |

4Bu| wnijjf __MoD| smne; |  sog | eepiaog Bl[BLILB v'Z6 1 5L
- S e wswbey osiy| jewwenw ain I - BlleWwew | 081 | 0L | 26/ |

e e __usweyosiv) pwwewan| B Blewweyy | g | €2 |16/
 Bdagssod] T T _juswbesy feuei) osyy [eiwwen gin B BlBWWeN | Zg'g € | 162
T I sepy moD| snune; sog aepirog ejjewtepy L 6¥.

‘ T T T T _sepy| mog|  sumey | sog sepiaog BBWUWERW | 88'lE | | | 6t
I T wawbey asiy| F1BIT9LBA QIN - BieIgOOA | 8Y'0 | 9 | ips |

- = e \w}!..l.l.Um_..\_mmm.lr\ul|.." ..... “mmdmu\_mn_._mo sajeinbun paoj-uanj |J m_ﬁomﬁo_g m.:mEEg 9L'€ 4 \IN.H\:\

¥SNP 8uog pue sjuswBes +GL[  pawng | T Juswbey asiy 31BIGALIBA AN ] BIBJQOUBA | ZE0 | GIL | Ghl
i S e pewng | _uswbey osiy| [ewwew qin)| ] b | BlEUMEN | 82 | OF | Sps

) _pewng | JuawBey osiy sjeIqepaA gin| ] S LT N T
ISnp auoqg pue syswebey 48| ] uawBeyy -osipy s)eJgapsA aIn T : BleJgeuan | 80 | 8 | s

C T e __uewbey wooy osy|  6id opsewoq|  ejords | sng |_oepmnssefe) | ewewwew | 660 | z [ phs o

e M| seenbun paorueng] | _ekioeponty | ejewwew | egor | | | phs

1 pewmg T juswbel ospy ~_lewwep gin T - _Blewwey | ooy | g ¥rL

L ~ uswbey ospy| _[BWWEW ain - o Jerewweny | | g [y

. A T uawBey oSy | JeigapeA QN 1 | eleigsueA | 00 | 1L | s

| pawng [ T wowbBey osiy| ejeigeyiep an| BleJgapen | | L [z

‘ o E“gra\umﬂf‘il‘ ...... mop| smne; | sog aepiaog Blewwew | €0z | L | pgl

- ~ pauwmng | wawbey osiy -|.\.J|“ch\Em§ an - | enewwepw | g6z z | vEL
o T u\J-I..E\I.f\‘Jl:m%_\_@:ll!‘_mErmmz,gl ) BlBWWeW | 508 | S | vE/ |
S R _pauing T wawbey osiy| __Pwwen gin| Blewwew | ze'o TET
o T peumg uowbey 0S| aeigevenain| | =eiggeA | s L Togs
- | swbey yoo) oSy Bid oysswoq|  ejosos sng oepnssefe] | ejewwew | ooz | 4 L oes
. pewng [~ 1uawibey -asiy 2IBIqOLSA 4IN BlRIgoMen | ¢10 | z | e |
paung Juswbely oSy 21BJGIUBA QIN - EJEIGALIBA R

ST 1 awbey oo oSy Bid ogsswoqg|  ejosos sng | eepinssede| e 1z Ty
 juswbey yeus| ~ pawng | wowbely o5y lewwew ain| T e | enewwepy 1z Tves
7 pesny e e R sniebensy|  seep payer-epypm| snuemwbim  Sneooopp | eepwiey | eewwen | zz oL L | oz |
- EmEmm.c..im.‘|:ﬁiH|‘ﬁfa ST wnoes|  Bid ogsewoq gjoos | sng | oepinssede; | m__mEEW_\r‘if.\wwarﬂbmw ]
e el [T uswibey yooy osiy| bid opsewoq|  josos sns | eepmssefe| | ejewwep L v lozz
S _ pswng | Juewbey dsiy [ewwew gin L | erewwen |e60t | 0L | 0z/ |
I Juswbey asiN| ewwrepy gin| ] [ ewewwen | T ee gy
T b a_a_wmoaﬁ T snonag [ELWEW dIN B BljEWIWEp L | ozz
NOILJINOS3a TYNOiLIaay _ NOILY2Idlaow AINIW3I3 FNYN NOWINOD $3103ds SNNIS ATMNVYA SSY12 O/MM | 1D sS4




__Aiesip pasny :ya)

) snualuny 199p pajey-aym| snueBia | snajiosopo sepine) | ejewwen | ee9v | b | LiL
pua [B)sip woy Juswbey yeys|  pewng | snuawny J190p pape-apum| snueiwnBia | snagoaopo SEpIAIR) | eliewliepy L ViL
o | pswng | juswbey yoo) osiy Bid opsawog|  ejouos sng sepinsseAB| | eljelwiEp 8 | 1L
peppaqua pauing a|qipuBy 6id onsawog|  ejass sng sepinssede) | eljewwep L Vi
. ZWoyEMOLGM
_pusw suswbey y| EIN Jamo1) 6id ogsawoqg|  ejauos sng sepinsseAe] | ejewwepy 1 L2z
I JuswiBeid |BlUBID "OSIN Bid ogsawoq BJOIIS sng SEPINSSBAR | eljeLluuepy 1092 z Wi
____ swewbeyyeys|  pawng jJuawbey osiy [BLWWEW AIN EljRUILEN ez ]
o o juawBely osiy [BWWeEW aIn elewwen | L0ev | € | LiL |
. lesigyedien L wawbey ‘os|y 8Ny aIn eepiuprysal | ewided | ev0 | L | Ll
}snp auog pue sjuswbey +0z|  pawing juswbey oSy sjeigauaA ain BlRIQSLBA 0z | 692
pajuswbeyy ‘pasny '[e1sip pauing sruawnH|  sajenbun paoj-usag e|fjoepoiuy El[EURUBHY L 69/
T T T pauing juswbely oSy lewwep ain EJ[ELULIBIA ! 692
T - pauing juawbely oSy lewwew ain Bl{EWIWEN 0E | 692
7 bid siqissod pauing JusWwBel |eluel) OSIN [BWwwWEW ain Bl|BLULLIBH v | 692
~ 7 sjuswbey yeys JuswBey -osIA lewwew gin EEE ¥ | 692
. T juawbel oSy [EWWEW aIn eljELULLE}Y S | 6892
| pauuuoo Jou ‘Bid eygissod| Juewbel [BIUBID) DSIPy [ewwew ain Bllewwey | 8¥'9L | 02 | 692
T pewng juswbely -osiy sjeigapaa ain BlRIGOUBA 98 0F | 89/
S yuawbeyy oSy sjeIgausA qin Ejeigayap 8 | 89
R R ST pauing juswbeid |eluesd oSy Bid onsawoq Bjalos sns aepinssede| ElietiLey L 29/ |
- SERp— Em\_m — BHIXEN Bid onsawog BJOIIS sng aepinsseAe | Bl 3 89/
S yuawbesd |eIuBID ISIN Bid oysewog|  ejosos sng oepinssedel | elewwepy | 650Z | G | 89L
_ :bid ‘pasny ‘pua jmysip| eiqil|  ssjenbun psoj-usag elApeponly | elewwew | 1zl | L | 892
T T pawig awbel) oSy Jewwepy ain BlBWIWEY 5 89/
T i Juawbeyy oSy [BLWEW AN | elewwep | 151} L 89/
B JuswbBely oSy [eWwWeEy ain B BIfBWWEN L | 8o ]
juswbey -osiy | Apwey 9jun Buiddeug aepupAlayy elndey 966 v | 89/
S E—— - Biciaioe| ARiiE] apin DEBTS oepupAipun | enndoy L |89
N = eindeog| Anwey apm Buiddeus sepupAiRYD elnday b |89
~ jJueuluuelapUl uoisny bl pawng N BUIN 6id opsswoq|  ejouss sng sepinssede) | elewwenw | gL'z b | 292 |
 iuoisnyisjhpuos| [elpodejeyy|  sereinBun pao)-usag ejAjoepoily BlEWWEN | 680 L | 292 |
D i pawng Juswbely -osiy |ewiew ain eijewwey zZ | 194
- B pawng JuswBey oSy jewew ain BljEWWeyy 5 | 197 |
[ | “pawng juawbe.d [EluRID oSy [ewwEew ain elewwep Y
T o ) juswbely osiy [Bwwew gin CHEBRIEN 5l L
T juewbely asyy [eWwwep gin Blewwew | gziz | L | 19/ |
- N - pauwing wawbeyy osiy| Anwe; em Guiddeug eepuphayn epday L | 291
| Tpeung [einaN| Apurey apiny Buiddeus 9epupABYO eindey | 8iS [ L | /97
| peung xuejeyd oSN Ajiwey sjum buiddeug sepupAjay) eindey o292
b - ) juswBey osiy| Apwey suny Buiddeug aepuUpAalD einday L | 19z
- - inway epNL QN eleplupnise) | eipday L | 9L
pauing juawbel; -osiy [EWWEN ain ellewwepyy | y/°y | 652 |
NOILdIYOS3A TVYNOILLIAAY | NOILVYOIdIdOn AINIW3I3 JANVN NORWOD $3103dsS SNN39 ANV SSY10 OIIM | 1D S4

i-10



. . A L ®ewewepQn) s e ; BjRIGAUBA | 6202 | OF | 8LL
PUBW-X JOU OP 1;8pIS pauing . MNOoD| smngyy sog asepiog Bl|EWILLEWN SvE z |8u
Aesip pasny ybu|  pawng ~equ|  ieeppayerenum| snuewsbia |snspooopo |  eepwie) | enewwew | | L 8
paMBUB-2I0ANLIED pauing snauese)n 199p paliel-a)upy| SnuejwBiia | snaposopo | sepinan | eiewwel | BLYE | L | 812
‘JuBulLISIBpUI UOISN) ybBL | B o o .
Juswbey nwag| T 1oep pane-ewum| snuewiBna | smepooopo | eepimag | ewewwenw | | L | 842
HEYS JeullwIa)apul m_u_mw o ~ o o — o
,_ pewng | juawbey oSy rwwenyain] | BIEWILLBPY 1 s |gn
__pauing - wawbey osiy lewwew gin| ellewweN | v9'80L | 2 | 8./
Cpoung | juewbeld eluei) OSIN ewwenan| | ‘ elewwew ||z |8l
L | wswbBeiy jewes) oSy [BWWeW gin L eewwen o998l v |8l
Aleisip pue Ajewixoid pasn4j  peaung ak ~ xuejeyd puooag __mop|  sung sog ~eepinog | eyewwew | 989y | b | LIL |
i * pawing awbey oSy [EWwwenw gin elewweN | /[ | 8 | 240
" opaung | Juswbeyy sy [BWWeEW ain elewwe | 8g'lz | 02 | 9L
T pswng | ~ juawbeyy osIN| ajeIqauaA ain Eleigayapn | 160 | 2 | Gi4
sjuewbey +0| ~yuewBeyy oS|Iy 81BIgauaA din ‘ BjEIG3HaA 0L | SiL
ewixoud by peumg | T edeosepn | ~mop|  snune sog aepirog BlEWWeN | 889G | | §4L
sjuewdey ayqpuew osw| o a|qIpuBpy B1d onsawoq £J010S sng | sepinssede] El[BLWE e |61
pappaqwal | 7 aqpuen ~ Bidopsewoq| ejosos sng aepinsseAe] | eyewwew | Lyl L Gl
€W puow suswbeyz| | o o . S F—
a|gipuew Juawbely oSN lewwen gin ElBWLIERW €56 gl G.L
6id woy sjuswbey Agissod| L - o I o 8 S [T—— E—
pauing juawbeyy ‘osI 9jeIgaUaA din L B gleigauen | G2y | 9 | viL
e e T uewbey oS S1BIGaLRA aIN s i | S O S B
7 T juewbeiy jeuei) oSy ~ bBidogsewoq| eosws | sng sepinsseAel | ewewwew | 66V | 2z | ¥l
pusewxod [ jeipodelapy i [ewwew ainl alsli. | enewwen | 150 | L | VL.
| psumg | wewbBeyosiy|  sweigspsaQinl e eleIgeleA | 680 | £ | €L
weuusjepueps| 1 inwa4|  seyejnbun pao-uaad ] | efjoepoy | enewwepw | iy | L | €24
wal T o wni ~ spunbscail|  dds sninjog aepung elewwen | 9y0 | L | €42
T peuing o ajqpuey! [EWWeEN QIN efewwen | 290 | L | €4
ewwew abejoy| o ary [ewwen din BllEWWEN | ¥2°0 I ELL
wnipaw Aue Jo ‘Gop 8|gissod o N 1 SR | S—
: - - T T 7 - 3|qIpuen ) jewwenw ain Bllewwen b ELL
‘ " pasni|  pawng sniswny 199p pajel-aNuUM| snueiuibnn | snepooopo | sepineD ElELIWEN v |z
jessip ‘pusw siuowbey g ybu o
Knua “aaid upm depsao pauing sruswny 192p pajerajiup| snuemnBaia | snagoaopo | eepia) eljewwep V2L
10 puaw jou saop juawbely
juoisny gapis|  pawmng | eindeoag 199p pape-anupy| snueiwifiia | snapiooopp | eepiued
. Cpewng | juswbel osiN ewIwEN ain -
o o ——— ~awbey osiy T lewwew ain R ‘ ZLl
1snp auoq snid sjuewBey +0g,  pawing | ~ juswbBey oSN ajelgapep ainl 1 I ejeIqauan | 86'LL | 05 | LiL
JueulBlapUl uoisny|  pauing BuIn 139p pajel-anup| snuewsbia | snapiosopo | sepiaan eewwely | ¥59L | L | Ll
‘1ybu ‘puaw sjuswbel omy )
NOILJINDS3A TVYNOLLIQAY | NOILYOIJIQONW ANIW3I3 JWYN NOWWOD S3103dS SNN39D ANV SSY10 9/LM | 12 Sd

[-11



] powng — juswbey IsIn| ewwewan | eewwew | | sz |98s
el pRUINg juswibel [eiues) IS Iewwen gin eleWWeN [G610L| € 98/
~ sjuawbel yeys o juswibey osIy lewwep ain BIEWWEN | L 98L
[ N . wawbeyy "osIN [ewwie gin el[eLuLEn € | o8
) - swbeld [eluel) s [ewiwepn ain BllewLIen L | o8l
[ S plooeIoD pag ain Sony L | 98L
e e inwa4 pag ain SaAY 8E0 L | 98
R . _ yuawbel) “0sIN SNt ain EjepiuIpnss | elpday L 98L
: . _ BIQBUBA "OSHAl 8N AN EjepluIpmsa )| elndey BY'L L |98/ |
juswbey osiy jfewuwiey 4din . EllBWWE ¥€'0 } G8.L
umouyun uoisnj Inwa4 Joap peliEl-elUM | snuerBia | Snajiod0pO BEPINBD BljEWIWEN GZEL L cgl |
_pusw sjuswbey yeeus oM
" jsnp auoq pue syuswbel +0g pawing Juawbely OsIN ajeiqapaA ain BJEIGSUIA 8 0s | 182
T guswbeyy yeys pawng juswbely osIA |ewwepy ain elewwepw | €9 Ll | 182 ]
- Bid ajqissod pawng Juawbely [eueld oSN [ewwen Ain eljewwepw | 6¥SL | 0L | I8
hsnp auoq snjd sjuawbey +00L pauing juswbely osIN ajeiqausA gin EJBIgOHBA L£'9S | 00L | 081
77 ajkpuoo [eydooo pawing ENdino0 mop|  snung sog sepinog BlEWWEN | 198 L | 08
S - pawng Juawbel; Yoo "oSIN Bid opsewoq|  Bjosds sng aepinssefe] | ElBWWEN ¥l | 08L
. awes woyy Ajqeqoid pawng a|qipuei Bid ansswoQ BJ0Ios sng osepinssele |, BlBULIEKY g 08L
INg puswy 10U Op SuBWBEY G| |
o - pauing Juswbei [elues) osIN bid ogsewoq|  gjouos A3 cepnsseAel | BUEWWEW | Gegf | § | 0BLJ
S . pawng yuswbeld _m,_:m._o 2SI Bid ogsawoQq BJ0OJOS sng mezmmm%mP ElleWWeERn 9 08L
~ pesn}‘igsip pawng sruawiny| selginBun paoj-usa3 ejfjoepoY BIlEWWERN v | o08i
T T T pesnun|  paung e1qapaA 0S| sejenbun paci-uanl 2|A10EPOILY Blewwey | 60 L | 08
e R e : qud|  sergnbun paoj-usag e1Aj0epoIlY ellewwey L | 08L ]
- pauing Juswbey osIN [ewwepw ain ElRWWEP 9L | 08L
o T pewng yuawbey “osIn [ewwepn amn elewiwe | Ze'€8i | 89 | 08L
1snp auoq snid SjuswBey +0GL|  pauing Juewbel) oSy aje1gapaA ain ejeiqepan | vO'EY | 0SL | 642 |
Rasibl S TG xueeyd piuL mop|  smne) sog aepinog elewwen | 200L | b | B/
T pesmyaubu|  pawng wnngejaoy Bid opsewoq)  BjoiIs sng oepinsseAe] | Ellewwen 3 611
i B juoisny yel|  pawing BUin Bid opsawoq|  BjoUoS sng sepinsseAe| | Elewwepn | 96°09 I 614
ST o pauing juawbely Yooy ISIN Bid opsewog|  ejouos sng sepinsseAe] | EBlEWWERN 05 | 642
T Yol ‘sjuswibey g pawing a|qIpuBpy Bid onsewoqg|  ejoos sng sepinsseAel | Eifeuiuep L | BlL
- Jeuiwsjepul| | pauing a|qipuep Bid ogsawo( BJ0IOS sns aepinssefe) Bl[BWLLBN €L | 644
) _apis ‘sjuswbey g1
Bid sjqissod pawng eiqil| sajeinbun paoj-usal ejAjoepoy BlELLWEN L 8LL
~‘Arewixoid pasny Juswbey
bid sjqissod by pauwing eiqiL|  se1einbun peol-usAl elfoepoly | elewwew | LE0S | L | 6L
~ pusw sjuswibel g pauing 3|qipuen JED DlISRWO(| Snojsewiop sijed aepiied El[elIWEly 8L} 3 6L
L B _ pauing swbely oSIN jewwepy AiN BI|ELIWEW 99 | 6.2
Bid pauing ejndeog [ewwepn gin eljeWwiwepn z 6.1
s|qissod ‘pasny :Bsso) plous|f
Bid Ajqissod jje pawing juswbel |Bluer) "0sIy [ewwen ain EljELUWEA 1068 | €2 | 642
NOILJI¥OS3a TYNOILIAAV | NOLLVOIAIQOW INZWIT3 ANVYN NOWWOD $3123dS SNNID ATiwv4d SSY10 oM | 10 | sS4

"W W W N E N RN EEEEE N E W oW W o

i-12




{. pewng weusbb3| R ] sy [0 | 8 |ve0s

‘ L 1 o nous663| Cprgan) || | _seay | /00 | 8 |¥E0S

| psuing H i yuswbey osiy 81eIgaueA ain N _Ejeigapsn | ¥¥0 0 |Ee0s

h.. o B juawbeyy "osIy __®ieigsysA ain ~ Ejeigapusp Z0 0 £E05

K pswng | juswbeyyeyg lewwe din o o EllEWWEN €02 b | EE0S

__ I H:w.—m@h ‘OSIN |BWWEW JIN o El[ElIWER FAN!) I | EEODS

L psuing ) e |pusbbs| prgaing o SAAY €00 | ¢ |EE0S

L I o I1eusb63 pdig din Sany Y00 | ¥ | EE0S

S | _juswbBeyy "osiN B paig ain _ Sany 100 L | EE0S

) . \D&fhﬂm I uC@EOm.: DSIN wum._nw.—._O\/iDi_D o o ElBIgaLap GG0 \\‘@J{ Pimblm.

) | uswbey osiy fewwey din o o BlBWWeEN | /G0 3 LEOS

) i ] - J18ys663 pag din . SonY 0 L | LEOS
juawbey "osIW 8jelgapaA din BleIgapan 20e 0 0EDS

N - yuswbely 2SI sjBIqaLaA AN B ejBJq8UaA L0 | 0 |0EODS)

T 1 pauing " uswbey oS [ewwen ain BlEWWERN 162 + | DEOS

| Tpaung ewbeld [BIUEID OSIN Jewwen amn BIBWWEWN | GO'F Z | 0g0S

‘ I - ~ IiusBb3 pig ain seny | 10O | 1 |0€0S

) |~ pauing ~—Juowbey oSy 31EIG8aA dIN BElgSpon | 6GE | 0 . 6206

N Juswbel) oIy ajeIgapeA aIn eleIgepen | G0 | 0 | 6205

pauing wawbel Yoo IS Bid onsawoqg|  gjoios sng. eepinsseAe] | ejewwepy £l ¢ |6zog)

’ " pauing i ~ juawbey oS lewwe 4in - ejewwepn | S0E | 2 |6206
' peung 7 "~ juswbBey yeys [ewwew din B BIBWWEN | GL'Z | |} |620G

| peurg ] ard [EWwey ain ElEwwWeN | €80 | Z |620S

| peumng __ snonad [ewwep ain Blewwen | ¥l | L | 6208

’ - pauing | wswbel ewer osin| [eWIWeN ain elewwepy | Z¥'L | L | 620§

T 1] wewepe Buueaq yoo) osin| |ewiwen din BlBWWEW | 8Y0 | L |620S

N Juswbely Yjoo] IS [BWIWEN aiN _ EllEWWEN BL'O L | 6205

) ) e - 119usb63 piig ain SaAY 500 € | 6205

1 pawng Juawbely -osiy slRIGaUSA AIN meJjgepan | 260 | 0 | 8206

i I yuswbely -osIpy |jeIgauaA ain ejeJgepeA | 60 | 0 |820G

) T e —— Juswbely oSy Jewiweiy ain BlEWWEN VL | T | 820G

- o pauing JuawBely 2SI ajeigauan AIN EjRigausA | /80 0 | 1708

. Co | i juawbely oSN a1BIqaUaA aIn EJeIqapaA Lo 0 | 1208

: - N shipey uayown|  snyeb snjjeg oepluelsey sany 900 L4206
R R _ 2yst63 pug Qin sany 100 |z |.l20s
I juswBel) "osIy ysi4 ain seAulyomeiso | 220 | L | /20§

o ~_pauwing Juawbey oSy aqRIqaLaA aINn ejesgapsA | 800 0 | 9005

) 1 B juswbey osiy ajeigauaA ain ) EJRIGaUBA €20 0 |900S

o | _ _paung Juawbeyy "osIN a)eIgapen gin - eleigapdA | 9L0L | G | 98L |
1snp auoq snid syuswbey + zzZ B juswbel) oSy 8jeIqapaA din - | TN 22 | 98

T B yuswbey yloo ISy Fidonsawoq| eyosos | sng SEpINSSEAB] | BURWWEWN | 1870 L |98l |
o 1 pauing ) snaueojen| sejeinbun pacj-uaal BlA10BpPOILY BllEWWEW | 6¥'G L | 984
T T pauing aﬁOE@m‘C..Qm_z Jewwew ain BllEWEN 4 98.
NOILJI¥DS3A TYNOILLIAAY | NOILYDIdIQOW INIWN3I3 AWYN NOWWOD $3103dS SNN3I9 ATINYd SSY10 9/1M | 10 Sd

[-13



| peung * " "eiqausp oS Cusgan| A\ T T [sekupomiso | €10 | v |€¥0S
o N X .—:&Emmh“— .Um_.ﬁ_ ysid ain o mw>5r_0_®~.wo _ En mW‘ wmw.WDm.-.,l

I awbel sy usi4 din sakyyaiisQ | 00 | L | EVOS
. 1l o auds “asiy ysi4 din sahyyoeIso | €b0 | b |EV0S
: . ] . aleas ystd gin saAyIYDIRISO | S00 | 9L | EPOS
i ) sjeBajsoiyouelg ysi4 @in seAyoIso | ov'0 | OF | EV0S|
S auds |esiog ysi4 din seAyyoeisQ | 110 ¢ |evos|

o o pawng uswbey ISy ajeigapaA din eleigapeA | ¥50L | O | 2¥0S
. peung juawsje Buueaq Yooy osiy|  sajeinbun pao)-usal BIAJUEPOINY Bl|EWIWEYY 160 L Z¥0%
~ Jesp ppuuded | pauing yuawbey Yoo osiyy|  sajeinbun psoi-usag ejfjoepoily BlJELULIEY 1zl Z Z¥0S |

B o pauing elixepy|  sayeinBun peoi-usag e|AjoEpOIY ellewwely | 91°) 1 |zvos

pauing uawbel [ewel osiy|  Sejeinbun pacj-uangy ejAjoepoy BlEURLE | +6°E Z  |zvos

T T ] peuwng uawbey oSy [Ewwepw ain elewweN | v¥L i | Zv0S
T T 1 peuwng juawbey yeys [Ewwep ain BlRWWEY | LZ) L |zvos|
1 peung uswbely ;oo "OSIN [ewwew ain BlRWWEN | S0 g |zvos
- ~ pauwng iPys663 p1g ain SaAY v00 | 2 |ev0S
e - 112ysb63 pig ain sany £v0 | 12 |2v0s
- - pawng juawbe; oSy ajeigapeA ain EjeJgaUeA | 80GL | O | L¥0S
T T pewing Juawbey osI ewwew din elewwe | E€¥i | 91 | Lv0S|
CoTTT 1 peaunng | juswbeyy yoo | "SI lewwew ain el g9’} - y05
- T 7] pawing ewbeld |BIUEID ISIA [ewwew gin BUEILEN L€ S
o m—— uawbeyy s JEWwwep ain | ejewwey | g1’z | € [1¥0S]
T T .ﬁmc._:m juswbely "osIy |jeugqauaA ain _ EJEIqeUBA e | 0 or0s
e i ‘IJ\ - WiawBEl OSIN JewwEn ain ejewweyy | 6191 | 6L | 0¥0S
] peuwng wawbey yeus [ewwen ain , eyewwew | ge’L | L |O¥0S
..... B o f " paung JuawBel) Yoo IS |ewwew ain f elewwenN | L¥0 | 2 [0¥0S
, T pewns [ aiqipuen fewwepy IN _ elewwey | €67 | ¢ | 0p0S]
B - I 1‘ T Juewaje Buuesq Yooy "ISIN [ewwen ain # eewnuey | 0L | L | OvOS
T T pawing Juswbely “osIy ayelgapsA ain ejeigepen | 291 0 | BE0S
T \# pawing _ juswbey oSy [ewwew ain ejewwely | £90 | 2 | BEOS|
- - pawing awbel oSN @)eIqaLeA QIN gjeigapen | LV | O |BEOS|
S J|||EE:m JuaLwbely osIy ejeIgauaA ain glelgeyaA | GL'L | 0O | ZE0S|
SR wawbel ‘osIN sjeIqausA ain eeigeyeA | 2v0 | 0 | £805]
- r..-m...-Lﬁ pawng Juswbeyy "osIN [ewwen ain eewwew | Z1L |z | LE0S
| peung lIeus663 pag AIN seny 900 | o |ue08
- * pawing wawbey 2SI 8jeIqaueA din BlRIgBUeA | 60 0 | 9E05
e awbey oSy ajeIgausA gin EJeIgOdA | 920 | O | 9€0S
S t ] B yuawiBey oSN [ewwen ain BIlBWWEN | yyy | | |9€0G
B o o ] lieysbb3 pag din SOAY 0 I 9205
1 paung juawbel oSN s1eJqauaA din ejelgepeA | 190 | 0 |SE0S
) o ( paung Juswbey yeys [EWWeN gin _ejewwepy | 926 |} |SEOS)
o pauing yawbey osIN sjegayan AIN ejeigaueA | 990 | 0 | ¥EOS
_pawng uawbey oSN jewwe ain BlewweN | 620 | L | ¥E0S

NOILJINOS3A TYNOILIAAY | NOILVIIJIGOW IN3W3T3 JNVN NOWWOD | S3193dS | SNN3ID ATV ssy1D | omm | 19 | sd

[-14



} — | powng | juowbe) oS sjeIgauRA aIN| | eleigay@A_ | 260 | 0 | ¥p0S
B | psung , juswbely Yoo "OSIN |BWILEW QIN _ glewweN | ¥L0 | L | ¥v0S|
. ‘ pauing JuawBel) IS a1eIqaMaA aIn E1RIGeHaA vy | 0 |Er0S
N ) ~ peung ewbel} 251 [ewiwew ain ellewwey | €0 8 |Ep0S
- I “pauing Juawbel) yoo L "IsIN [Bwwen ain EljeWWE zZo | 1 |ev0g|
R yuawbey ‘OSIN [ewwep ain e ~ | eewwew | 950 | Z |€¥0S)
U P . ieustb3 pag din SOAY _9e'L | 29 |E¥0S
~9pisjubry)  pauing A wnyys) sseq padiyg|  S/HEXes suoio | eepiAyuopied | saAwyoRIso | 900 | b | EVOS]
) opiswbn|  powng | sejnosadoasd| sseq ugsmj_%ﬁ suoiopy | sepikiuoniad | SeAuuo@ISO | 600 | | 1E¥0S
B o paung | yuawBeyy s Ve [0 ] I E— | seAypwisQ | ZL0 | kb | EVOS
b psumng siebajsoiyouesg ysi3 ain sakyiuoi@iso | 820 | 6L | E¥0S
pauing auds |esioQ usid 4in saAyuoRIso | 200 L |Ev0S
NOILJINSS3A TYNOILLIAaY | NOLLYOI4IGOw AINIW3T3 JWVYN NOWWOD $3103dS SNN39 ANV SSY10 O/IM | 10 S4

I-15




REFERENCES CITED

Butzer, Karl W.
1982  Archaeology as Human Ecology. Cambridge University Press, Cambridge.

Casteel, Richard W.
1978 Faunal Assemblages and the "Wiegemethode" or Weight Method. Journal of Field

Archaeology 5:72-77.

Gilbert, B. Miles _
1880 Mammalian Osteology. Missouri Archaeological Society, Columbia, MO.

Gould, Steven J.
1966 Allometry and Size in Ontogeny and Phylogeny. Biological Review of the

Cambridge Philosophical Society 41:587-640.

1971 Geometric Similarity in Allometric Growth: A Contribution to the Problem of Scaling
in the Evolution of Size. The American Naturalist 105(942):113-137.

Grayson, Donald K.
1973  On the Methodology of Faunal Analysis. American Antiquity 38(4).432-439.

1979 On the Quantification of Vertebrate Archaeofauna. In Advances in Archaeological
Method and Theory, vol. 2, edited by M. B. Schiffer, pp. 199-237. Academic Press,
New York.

1881 The Effects of Sample Size on Some Derived Measures in Vertebrate Faunal
Analysis. Journal of Archaeological Science 8(1).77-88.

Hillson, Simon
1986 Teeth. Cambridge University Press, Cambridge.

Lyman, R. Lee
1982 Archaeofaunas and Subsistence Studies. In Advances in Archaeological Method
and Theory, Vol.5, edited by Michael B. Schiffer, pp. 331-393. Academic Press,

New York.

1983 Bone Density and Differential Survivorship of Fassil Classes. Journal of
Arithropological Archaeology 3:259-295.

Olsen, Stanley J.
1964 Mammal Remains from Archaeological Sites, Pt.1, Southeastern and Southwestern

United States. In Papers of the Peabody Museumn of Archaeology and Ethnology,
Vol. 56 (1). Harvard University Press, Cambridge.

1968 Fish, Amphibian and Reptile Remains from Archaeological Sites. In Papers of the
Peabody Museum of Archaeology and Ethnology, Vol. 56(2). Harvard University
Press, Cambridge.

Perkins, D., Jr., and P. Daly
1968 A Hunter's Village in Neolithic Turkey. Scientific American 219(5).96-106.

1-16



Purdue, James R.
1983 Epiphyseal Closure in White-Tailed Deer. Journal of Wildlife Management

47(4):1207-

Reitz, Elizabeth J., and Dan Cordier
1883  Use of Allometry in Zooarchaeological Analysis. In Animals in Archaeology: 2. Shell
Middens, Fishes and Birds, edited by C. Grigson and J. Clutton-Brock, pp. 237-
252. BAR Intemnational Series 183, London.

Reitz, Elizabeth J., I. R. Quitmyer, H. S. Hale, S. J. Scudder, and E. S. Wing
1987  Application of Allometry to Zooarchaeology. American Antiquity 52(2):304-317.

Severinghaus, C.W.
1949 Tooth Development and Wear as Criteria of Age in White-Tailed Deer. Journal of

Wildlife Management 13(2):195-218.

Simpson, George G., A. Roe, and R.C. Lewontin
1960  Quantitative Zoology. Harcourt, Brace, and Co., New York.

Sisson, Septimus, and James D. Grossman
1938  The Anatomy of the Domestic Mammals. W.B. Saunders & Co., Philadelphia.

Thomas, David Hurst
1971 On Distinguishing Natural from Cultural Bone in Archaeological Sites. American

Antiquity 36:366-371.

Watson, J. P. N.
1978 The Interpretation of Epiphyseal Fusion Data. In Research Problems in

Zooarchaeology, edited by D. R. Brothwell, J. D. Thomas, and J. Clutton-Brock, pp.
87-102. University of London Institute of Archaeology QOccasional Publications No.

Wing, Elizabeth S. and Antoinette B. Brown :
1979  Paleonutntion: Method and Theory in Prehistoric Foodways. Academic Press,

Orlando.

-17



