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sure of the interpretation. This smaller assemblage
size can indicate lower occupation duration and
frequency at Okiizini Cave during the latest part
of the Epipaleolithic, or it could reflect marked
seasonality in hunting activities, or it could be due
to taphonomic factors.

To summarize, there is a common pattern in
almost all of the assemblages with the exception
of OK4. The primary targets of caprine hunting
appear to have been animals within the 2 to
4 years old age interval. These animals represent
the largest and the fittest individuals and thus
the most suitable targets for maximum nutritio-
nal and energetic return. The younger caprines
aging 2.5 to 15 months old were the secondary
focus of the Epipaleolithic hunters. Newborn
and very old animals were probably avoided for
economic reasons; even so they were occasionally
hunted as well.

THREE-AGE-COHORT SYSTEM

Based on Table 10, tooth wear data for dP4 + P4
pair were converted into proportions to represent
three age-cohorts: juvenile, prime, and old. These
three age-cohorts were then plotted as a tripolar
graph to examine whether there is a bias against
any of the categories. Table 11 details the three
age-cohorts and their proportions for each of the
assemblages; Fig. 8 illustrates these results.
Actualistic studies on the prey-predator relationships
patterns provide zooarchaeologists with a framework
to examine archaeologically observed mortality pro-
files. As Fig. 8 illustrates, all of the Karain B and
Okiizini assemblages fall into the lower right hand
side panel of the ternary graph. This area reflects a

0 ® KB1
v KB2
H OK1
<> OK2
A 0K3
@® OK4
® OK5
40 Old- 60
%Juvenile Rominiyt %01d
U-Shaped Living Structure
80 Mortality (nonselective) 20
(attritional)
904 tuverile- ® Prime- 10
100 Dominant E_‘Q % Dominant 0
0 10 20 30 40 50 60 70 8 90 100
%Prime

FiG. 8. — Observed ungulate mortality models shown in tripolar
format for Karain B and Okuzini assemblages.

“living structure” or “nonselective mortality” model,
which indicates representation of each of the three
age cohorts in proportions found naturally in the
wild. This part of the graph is also characterized
by the dominance of prime age individuals. Stiner
(1990, 1991, 1993, 1994, and 2005) associates
this pactern with individual cursorial or ambush
hunting, a characteristic hunting method of human
predators. Thus, we can picture Epipaleolithic
hunters of the Western Taurus Mountains as skilled
hunters organizing small hunting parties and tar-
geting the best and largest caprines for maximum
meat return. The ternary graph also shows that
there is a trajectory at Karain and Okiizini toward
progressively increasing juvenile caprine hunting,
although overall trend with fluctuating proportions

TABLE 11. — Caprine dental wear data converted into three-age cohorts.

Assemblage Juvenile Prime old % Total
OK5 27.3 72.7 0.0 100.0
OK4 571 35.7 7.1 100.0
OK3 47.5 50.0 25 100.0
OK2 35.3 61.2 3.5 100.0
OK1 27.8 72.2 0.0 100.0
KB2 413 56.5 2.2 100.0
KB1 40.9 57.0 2.2 100.0
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of juvenile caprines masks this pattern at first glance.
The progressively increasing proportions of juvenile
caprines observed in OK1 through OK4, however,
might signal a change in the hunting techniques
and an intensified exploitation of caprines.

PROPORTIONS OF YOUNG CAPRINES

The proportions of young individuals in each of
the assemblages estimated from fusion data point
to a prime dominated pattern at Karain B and
Okiizini throughout the Epipaleolithic sequence.
The proportion of juvenile animals is 12.8 percent
for KB1, 22.5 percent for KB2, 13.3 percent for
OK1, 18.3 percent in OK2, 14.6 percent for OK3,
19.3 percent for OK4, and 15.4 percent for OKS5.
These values do not fit a progressively increasing
juvenile hunting scenario of a kind that has been
observed in Levantine Epipaleolithic gazelle assem-
blages (e.g., Bar-Oz 2004; Bar-Oz ez al. 2004;
Munro 2004; Stiner 2005). Munro (2004) reports
a trend toward increasing juvenile gazelle hunting
in Levantine Epipaleolithic assemblages and docu-
ments 26.6 percent juvenile gazelles in the Kebaran,
28 percent in the Geometric Kebaran, and 34.5 per-
cent in the Natufian. In contrast, Bar-Oz (2004:
69) reports that the proportions of juvenile fallow
deer are 23.3 in the Nahal Hadera V assemblages,
17 percent in the Hefzibah 7-18 assemblages, and
17.8 percent in the Neve-David assemblages. Thus,
like the Mediterranean Levantine fallow deer assem-
blages, the Western Taurus caprine assemblages do
not show a progressively increasing juvenile hunting
pattern based on epiphyseal fusion data.

When using caprine tooth eruption and wear data
in the Karain and Okiizini assemblages to estimate
young animal proportions, however, a significantly
different picture arises. Based on the recording of the
first 12 wear stages of caprine deciduous mandibular
fourth premolars (dP4), the proportion of young
individuals is 40.9 percent for KB1, 41.3 percent
for KB2, 27.8 percent for OK1, 35.3 percent for
OK2, 47.5 percent for OK3, 57.1 percent for
OK4, and 27.3 percent for OKS5. In these cases,
the leap from 35.3 percent in OK2 to 57.1 per-
cent in OK3 is noteworthy, marking a significant
change toward intensification in caprine hunting.
Yet, the proportions of juvenile caprines in the
earliest levels at Karain B (40.9 and 41.3 for KB1
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and KB2, respectively) even exceed those reported
by Munro (2004) for Levantine Natufian gazelle
assemblages (34.5 percent), complicating the mat-
ter. Bar-Oz (2004) and Munro (2004) point to a
similar conflict in the Natufian gazelle assemblages
at E1-Wad Terrace, Hayonim Cave, and Hayonim
Terrace in Israel. They state that the percentage of
young individuals based on long bone epiphyseal
fusion and tooth eruption and wear data generate
different mortality patterns (Bar-Oz 2004: 69;
Munro 2004: 15).

Obtaining different mortality patterns based on bone
fusion and tooth eruption/wear data appears to be
a general pattern in the zooarchaeological record
across time and space due to the coarse grained
fusion data and the stronger effects of taphonomic
bone loss on epiphyseal aging (Atici 2006), or to
‘difference in the age boundaries separating juveniles
from adults in two methods’ as suggested by Munro
(2004). Despite the discrepancies between the two
methods of constructing age structures, however,
it is clear that juvenile caprines, besides prime ani-
mals, are significantly represented in almost all of
the Karain B and Okiizini assemblages as revealed
by tooth wear data.

SEASONALITY OF HUNTING
AND SITE USE

Determination of age at death and season of kil-
ling based on tooth eruption and wear data can be
accurate and precise only with a sample size of more
than 30 to 40 (Klein & Cruz-Uribe 1984; Ship-
man 1991) and only when using the short-lasting
early stages of wear (Spiess 1979; Frison 1991;
Lubinski & O’Brien 2001; Pokins 2001; Pike-Tay
& Cosgrove 2002).

Deniz and Payne (1982) postulate that teeth progress
through the first five stages very rapidly, permitting
analysts to “time” or “age” them with more preci-
sion, whereas tooth wear stage 6 (C), the so-called
“mature wear stage,” lasts a much longer time, limi-
ting precision. The pattern observed in KB1, thus,
is reliable with respect to sample size and robustness
(MNE = 58; MNI = 38) (See Table 12).

The analyses of caprine dP4 wear patterns from
KB1 and KB2 in comparison with caprine and
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TABLE 12 — Frequency of deciduous mandibular fourth premolar (dP4) wear stages.
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fallow deer data from OK1 provide us with a unique
opportunity to explore temporal and functional rela-
tionships between the overlapping strata at the sites.
The frequency distributions or histograms of dP4
wear patterns can document different peaks of
wear or multi-modal distributions corresponding
to discrete age cohorts, signaling very restricted
killing events. A glance at Fig. 9 illustrates the pre-
sence of such discrete age cohorts and thus suggests
synchronized killing events in most Karain B and
Okiizini assemblages.

The bimodal distribution of wear stages detected
helps us time the seasons of these hunting episodes.
The first and strongest peak is in the wear stage
BC-5 area, the cohort between 2.5 and 4.5 months
old. This corresponds to a range between July and
October, as modern Anatolian mouflon and bezoar
goat have a modal and standardized birth taking
place in May (Kaya & Aksoylar 1992). The second
clustering is in the area of tooth wear stage D-9,
the second year cohort aged to 16.5 months old,
again corresponding to a late-Summer-Fall hun-
ting. Thus, a strong signal pointing to a repeated
and seasonally restricted hunting strategy can be
detected. Also notable is the underrepresentation
of first three age stages, corresponding to newborns
and 2-3 month old caprines.

Fig. 9 also captures the age cohort discreteness
phenomenon for the OKI caprine assemblage. The
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pattern observed here is identical to that of KB1,
with marked seasonality able to be inferred from the
disproportional and discontinuous distribution of
cases across wear categories. Indeed, the OK1 data
appear even more seasonally restricted than does
the KB1, with the bimodal distribution centered
on wear stages BC-5 and CD-8 pointing to first
and second year cohorts and mid-summer to fall
hunting. The underrepresentation of the first three
wear stages is observed here as well.

Because the Karain B assemblages are made up
almost exclusively of caprine remains, only the OK1
assemblage could be examined for contemporary
fallow deer tooth wear data as an independent check
for seasonality. One unworn and one very slightly
worn fallow deer mandibular fourth premolar
(dP4) could be assigned to the first and second
stages, respectively, denoting newborn fawns. Based
on a restricted birth schedule in May (Chapman
& Chapman 1975), these would be aged to 0 to
2 months, May-July, suggesting a late spring to
early summer kill-off.

Even though two specimens are not enough to
generate reliable data for constructing season
of hunting and site use, they still form a highly
valuable piece of direct evidence for multiseasonal
site use. Thus, these two specimens expand site
seasonality from May to October, or late spring and
fall. A rather important question arises, however,
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FiG. 9. — Caprine age cohort discreteness in Karain B and Okiizini assemblages.

as to what explains the lack of newborn caprines at
both sites. Using only the caprine data, one could
have hypothesized that the Epipaleolithic foragers
did not occupy Okiizini and Karain B during the
spring. The fallow deer data, however, require
rejection of this hypothesis. Had the Epipaleo-
lithic hunters at Karain B and Okiizini avoided
newborns due to an optimal foraging strategy
(i.e., maximum meat return), they should have
done the same for fallow deer newborns. Thus,
the lack of newborn caprines does not appear to
be due to season of occupation or hunting strategy
targeting only prime animals. An answer to the
lack of newborn caprines in the KB1 and OK1
should be sought in prey behavior.
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Wild sheep and goat are known to move between
high and low elevations seasonally, and also gene-
rate patterns of seasonal prey abundance through
specific social behaviors (Dean 1997; Kaya 1990).
Thus, a relatively higher degree of mobility and
more restricted seasonal site use may have been
dependant on prey availability and predictability
during the Epipaleolithic in the Taurus Moun-
tains. Thus, prey behavior may well account for
the lack of newborn caprines in KB1 and OKI.
Kaya (1990) reports very high mortality rates for
Anatolian Mouflon in Konya, Turkey (72 death of
85 births, 85%). Coupled with high infant morta-
lity rates, inaccessibility or unavailability appears
to be the reason why remains of caprine newborns
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are absent from the KB1 and OK1 assemblages. By
the time caprines were 4 months old or older, i.c.,
during the late summer and early fall, however,
Epipaleolithic hunters started regularly hunting
them as tooth wear data attest. At the same time,
second year cohorts (ca. 16.5 months old; wear
stage D-9) were also hunted as were older animals
the season of death of which cannot be accurately
determined using macroscopic methods.

The frequency of caprine dP4 wear stages reveals a
similar, yet somewhat different pattern of hunting
and seasonality for KB2, with a central tendency
in the area of the “mature” or “long lasting” C-6
wear stage. This pattern hampers determination of
age at and season of death and suggests that seaso-
nality of kill-off was not as restricted as it was for
OKI. There are still 2 number of BC-5 wear stage
specimens (MNE = 3), indicating late summer to
fall hunting and site occupation, but the mode
in the area of the C-6 wear stage would suggest a
less restricted multi-seasonal hunt. What remains
constant, however, is the underrepresentation of
newborn caprines.

Having looked at seasonality and site use patterns
synchronically, I now probe long term trends in
seasonality and site use using the longer sequence
of Okiizini. For OK2, age cohort discreteness is not
as marked as it is for KB1 and OK1 (see Fig. 9). A
pattern of continuous and proportionally distribu-
ted cases across wear stages suggests less restricted
seasonality, increased duration of occupation, and
a trend toward multi-seasonality. Besides caprine
teeth, only one unworn fallow deer specimen that was
assigned to the stage A-1 (newborn) was observed.
Thus, combined caprine and fallow deer tooth wear
data indicate late spring, summer, and fall occupa-
tion and hunting, and a trend toward less marked
seasonality and increased sedentism or longer term
use of a specialized hunting camp.

Fig. 9 suggests that the pattern seen in OK3 also
indicates multi-seasonal hunting, which in turn
hints at an increased duration of occupation. The
first three wear stages point to late spring and
early summer, and BC-5 points to mid-summer
and fall. In addition, a single unworn fallow deer
dP4 (stage A-1) confirms late spring hunting. As
with OK2, combined fallow deer and caprine data
expand the season of occupation at OK3 from late
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spring through fall and suggest a multiseasonal site
use pattern.

In OK4, a shift to a seasonally more restricted hun-
ting and possibly occupation is evident. A central
tendency in the area of the BC-5 wear stage and a
disproportional distribution of specimens across wear
stages suggest discrete age cohorts and synchronized
killing in mid-summer and fall. This pattern may be
a result of either small sample size (N = 8) or a real
phenomenon. Yet, as | mentioned above, a sample
size of 30 to 40 is considered necessary for statistical
viability and meaningful results. Still, this pattern
could be real, as it is observed for KB1, KB2, and
OK1 with much larger sample sizes. The presence
of newborns represented by the first two wear stages,
however, makes the situation complicated again, as
it expands the season of hunting to include the late
spring. Five unworn fallow deer dP4s (stage A-1)
provide another line of evidence to suggest spring
kill off. The OKS5 assemblage did not yield samples
large enough to draw any meaningful conclusions.
Yet, three caprine specimens represent wear stages
5 through 7 showing, again, mid-summer and fall
hunting. In addition, two unworn fallow deer deci-
duous mandibular fourth premolars (wear stage A-1)
add spring hunting to expand, again, the duration
of occupation to multiple seasons.

DISCUSSION

The Karain B faunal assemblages are characterized
by the exclusive representation of caprines with pro-
portions over 99 percent and the absence of fallow
deer. As such, one could argue that Karain B was a
specialized collector site with a logistical mobility
pattern. The lack of conspicuous features and of
evidence for distinct organization of space within
the deposits could support this argument and
further suggest that a narrower range of activities
took place at Karain B. Yet, techno-typological
analyses of the lithic assemblages show that a wide
range of activities probably took place at the site
due to the non-specialized tool kits recovered. The
presence of all stages of core reduction and tool
making, including debitage and splinters along
with broken, unfinished, or exhausted/discarded
pieces, indicates that flint-knapping took place in
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the cave (Ozgelik 2001). This, in turn, indicates
that Karain B was used as a residential base camp
and reflects a more general site use. As for Okiizini,
the thickness and broad horizontal extent of the
Epipaleolithic deposits, the diversity and richness
of the lithic tool kits found there (see Kartal 2002,
2003), the presence of features such as hearths,
and faunal assemblages characterized by the bones
of a diverse range of animals including birds and
by the representation of all caprine age groups
attest to the cave being a more generalized forager
site than Karain B, but also reflecting residential
mobility. Thus, settlement and mobility patterns
at Karain B and Okiizini reflect complex beha-
vior and a continuum from logistically organized,
seasonally restricted, and collector type specialized
settlements to residentially organized, forager type
generalized settlements. This continuum is reflected
in the faunal, floral, and lithic technology records
(Atici 2007).

Besides the synchronic examination of function and
use of Karain B and Okiizini caves, the nature of
the relationships between the sites and their sur-
rounding landscape is another significant aspect
of site use and function during the Epipaleolithic.
Strauss (1993) suggested that the ‘tactical use of
topographic features in hunting’ was a significant
factor affecting the location and function of sites
during the Upper Paleolithic in Western Europe.
In particular, a site’s location close to abundant
resources has been considered a key characteristic
of specialized sites and logistically organized col-
lectors as formulated by Binford (1978, 1980).
This concept was often applied to European Upper
Paleolithic sites and was linked to specialized ibex
(Capra ibex) hunting (e.g., Strauss 1987, 1993,
1997, 1999, 2006; Phoca-Cosmetatou 2004).
Phoca-Cosmetatou (2004), however, describes a
discrepancy for the European Upper Paleolithic
assemblages regarding specialized ‘Ibex-site Pheno-
menon.” According to Phoca-Cosmetatou (2004:
218), ibex sites display a number of shared features
including location of the sites at higher elevations
near ecotonal zones, intensified resource exploitation,
and a narrower set of cultural activities attested by
specialized tool-kits, and opportunistic and shorter
duration of occupation. Yet, Phoca-Cosmetatou also
acknowledges the fact that there is not a standard
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specialized site, as neither examination of 16 ibex
sites from Cantabrian Spain and French Pyrenees
nor comparison of ibex sites in Greece and Iberian
peninsula generated a template to account for the
variety of human activities, hunting techniques,
lithic industries, taxonomic composition, and even
prey body parts represented in faunal assemblages
(Straus 1987 and Gamble 1997 cited in Phoca-
Cosmetatou 2004: 218-219).). A dichotomized
approach to characterizing forager subsistence does
not work with the Karain B and Okiizini data, and
the conventional framework that seeks to type sites
using binary oppositions or dichotomies usually
fails to deal adequately with a series of contingent
complex behaviors.

In the context of the current discussion, the loca-
tion of the sites within the same microenvironment
should be considered in relation to their use and
function. The location of Karain B Cave makes it
an excellent spot to hunt wild goat moving nearby
on the steep slopes of sharp mountains and around
the deep and narrow valleys, and to monitor wild
sheep on the broad Antalya Travertine Plain that
stretches all the way to the Mediterranean Sea. In
contrast, Okiizini Cave is situated just a few meters
above the travertine plain. The different topographic
positions of the two sites so close to one another
within a single ecotonal zone in which a variety of
resources could be exploited with ease might have
led to specialization in certain exploitation strate-
gies and to preferential focus on different animal
taxa due to differential seasonal use of the sites. A
specialized hunting strategy targeting exclusively
caprines at Karain B (99.9 percent) and caprines
and fallow deer at Okiizini (99 percent) is evident
from the faunal spectra observed at the sites. The
apparent absence of evidence for fallow deer at
Karain B is most likely a result of cultural and beha-
vioral choices such as seasonal hunting and specific
mobility patterns. It should be reiterated that wild
sheep outnumber wild goat in both Okiizini and
Karain B assemblages, despite Karain B’s location
where wild goats are at home at an elevation of
450 m above the sea level and 150 m above the
travertine plain that it overlooks. This pattern, too,
most likely stems from hunting locality preference
in favor of the broad and flat travertine plain and
open grassland with shrubs, marshes, and gallery
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forests in the foothills of the Taurus Mountains. In
this sense, the pattern observed for Karain B differs
from specialized ibex sites from Upper Paleolithic
Europe (Straus 1987; Phoca-Cosmetatou 2004).
Mortality data from each of the Karain B and Okii-
zini assemblages also point to a more generalized
forager type of site use with repeated small-scale
hunting targeting mostly prime-aged animals. Such
a hunting strategy would have involved ambush or
cursorial hunting tactics, which result in non-selective
or living structure mortality profiles, including all
age groups in the proportions naturally found in
ungulate herds. This is what was observed for the
Karain and Okiizini faunal assemblages. Besides the
mortality patterns, an analysis of age structures also
clearly shows that hunting of a kind that involved
taking increasing numbers of juvenile animals
through time, the trend observed for the Levantine
archaeofaunal assemblages, did also exist in the
Western Taurus Epipaleolithic. There is, however,
little basis to associate this pattern with human
induced resource depletion due to environmental
deterioration or population increase. The observed
trend toward a more intensified use of caprines, as
reflected in progressively younger age structures at
Karain B and Okiizini, is accompanied by a trend
toward relatively broader dietary breadth by 13,900
with the addition of high-yield tertiary taxa such
as roe deer and wild boar, small- and fast-moving
taxa such as hare and partridge, and small- and
slow-moving taxa such as tortoise (Atici 2007).
These trends became more conspicuous during the
environmentally more favorable Bolling/Allered
climate optimum. Because this is so, the dietary
intensification can be seen as a result of the availa-
bility, accessibility, predictability, and abundance
of caprines of all age groups.

The combined use of data obtained from caprine and
fallow deer dental aging in the assemblages reveals
that Okiizini and Karain B caves had multiseasonal
site use patterns throughout the Epipaleolithic. The
caprine dental data from both caves cleatly point
to the existence of discrete age cohorts and thus to
synchronized killing and restricted seasonal hunting
during the mid-summer and fall for the earliest
Epipaleolithic (Phase 1, 19,800-19,000 years ago).
Fallow deer tooth wear data from Okiizini expand
the seasonality of hunting for Phase 1 at that site
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to include late spring and early summer. Thus,
faunal data suggest a mid-summer through fall
occupation at Karain B, and a late spring through
fall occupation at Okiizini Cave for the first part
of the Epipaleolithic at those sites. It is interesting
that the use of the sites overlaps during the mid-
summer and fall, but only Okiizini yields a spring
signal. For the rest of the Epipaleolithic period
(Phases 2-5), the longer sequence of Okiizini indi-
cates multiseasonal site use with much weaker age
cohort discreteness patterns signaling less restricted
and less synchronized killing events.

CONCLUSIONS

This paper sheds new light on the exploitation of
wild animal resources during the Epipaleolithic
period in the western Taurus Mountains of Medi-
terranean Turkey. Seven archaeofaunal assemblages
excavated from Karain B and Okiizini caves were
analyzed and interpreted with an emphasis on age
structures and their implications for general hunting
strategies, site function and use, and seasonality. The
present work has sought answers to the following
questions: Did Epipaleolithic hunter-gatherers of
the Western Taurus adopt new strategies, such as
intensified hunting of ungulates, increased selective
hunting of juvenile animals, and increased duration
of the occupation at same sites or a shift toward
more sedentary life ways, as observed for Levantine
hunter-gatherers, or did they follow a comple-
tely different and/or independent developmental
trajectory? A detailed analysis of age structures
combined with other zooarchaeological data has
yielded ample evidence for the following forager
adaptations during the final part of the Pleistocene
in the Western Taurus Mountains:

1) specialization and intensification in wild sheep
and goat exploitation;

2) a stable hunting strategy primarily targeting
prime-age caprines throughout the Epipaleoli-
thic;

3) a shift from seasonally restricted site use and
hunting pattern to unrestricted multiseasonal site
use and hunting pattern, and

4) a trend toward progressively younger age struc-
tures or increased hunting of juvenile caprines.
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Thus, the behavioral patterns of the Epipaleolithic
foragers and their paleoeconomies in the Western
Taurus Mountains were similar to those of the fora-
gers in the Levant. Studying the nature of animal
exploitation patterns that existed during the end
of the Pleistocene in western Asia is likely to have
significant implications for our understanding of
the origins of agricultural life ways in general and
of pastoralism in particular. Heavy reliance on high-
yield ungulates such as gazelles in the Levant and
caprines in the Taurus arc has broad implications.
It is now clear that the Levant had a long-standing
tradition that involved the specialized hunting of
an ungulate species that was never domesticated,
namely, the gazelle. The Western Taurus Mountains,
on the other hand, had a long tradition of exploita-
tion of wild sheep and goat, both of which in their
domestic forms, became part of the backbone of
later pastoral economies. Because Karain B and
Okiizini caves were not occupied during both the
Epipaleolithic and Neolithic, it is not possible to
directly investigate the transition from hunting to
herding or to argue for a direct causal relationship
between local forager adaptations and the domesti-
cation of animals. Yet, the existence of a long-lasting
specialized caprine hunting tradition throughout the
Epipaleolithic implies that Western Taurus Moun-
tains foragers developed the kinds of behavioral
ecological knowledge of wild sheep and wild goat
that would have served as a foundation for the later
domestication of these animals. Thus, areas where
there is a long tradition and history of sheep and/
or goat exploitation would provide useful insights
into our understanding of caprine domestication.
As such, Karain and Okiizini caves make a strong
case to add the western Taurus Mountains onto the
map of caprine domestication.
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