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Abstract

Domestic chickens (Gallus gallus domesticus L., 1758) were integrated into agricultural systems
in the Horn of Africa as early as the pre-Aksumite period (c. 2,500 years ago), after they were
introduced from Asia through land and maritime trade and exchange. In this paper, we explore
the development of chicken landraces in this region by examining continuity and change in
chicken body size. Specifically, we compare the measurements of chicken bones dating from 800
BCE to 400 BCE from the pre-Aksumite site of Mezber in northern Ethiopia, with those of
modern chickens (of known age and sex) from northern Ethiopia and a population of known age
and sex cross-bred red junglefowl (Gallus gallus L., 1758), curated at the Natural History
Museum at Tring (UK). Considered together, these datasets provide insight into African poultry
development and offer the first metrical baselines of chickens with known history in the region.
Thus, this study has the potential to underpin future studies of domestic fowl morphology in

Africa.



Introduction

Since their domestication in Southeast Asia c. 3,500 years ago (Peters, in prep.), chickens
(Gallus gallus domesticus L., 1758) have become the most widespread livestock on the planet
(Lawler, 2016). Transported initially as exotic animals for sport, ritual, and human sustenance
(Lawler, 2016; Perry-Gal et al., 2015; Peters et al., 2015; Redding, 2015; Sykes, 2012), chickens
were finally integrated into farming systems in the Horn of Africa in the pre-Aksumite period (c.
2,500 years ago), following their introduction to Africa from Asia through land and maritime
trade and exchange (Gifford-Gonzalez and Hanotte, 2011; MacDonald and Edwards, 1993;
Woldekiros and D’ Andrea, 2016). The earliest chicken remains in Africa were recovered from
the site of Mezber in the Tigrai region of northern Ethiopia. The site has occupation dating to the
Initial (c. cal 1600-900 BCE), Early (c. cal 850-750 BCE), Middle (c. cal 600-400 BCE), and
Later (cal 400 BCE-1BCE/CE) Pre-Aksumite periods, with chicken remains present in all but
the earliest phases (D’ Andrea and Welton, in prep.).

In Africa, as elsewhere, chickens played a significant role in the ancient economy and
culture (Mwacharo et al., 2011, 2013; Woldekiros and D’ Andrea, 2016). Today, they continue to
make a considerable impact on the national GDP of most African countries and provide an
important source of protein (in the form of meat and eggs) to small-scale farmers and households
(Sonaiya et al., 1999). Although we have a good understanding of the broad origins of African
chickens, less is known about the development of landraces in Africa or the way in which they
were combined to create new and sustainable agricultural systems. These lacunae are mainly due
to preservation biases (e.g. small samples of fragmented bones in the archaeological record) and
the close morphological similarity of chickens and local galliforms (e.g. Francolinus sp. and

Numidinae). Apart from MacDonald’s (1992) study of the osteomorphological separation of



galliforms (Francolinus sp., Numida, Guttera, Agelastes sp., and Gallus gallus domesticus) in
the West African savanna, no modern baseline of known age/sex specimens exists with which to
compare chicken bones from African archaeological sites.

This paper lays the foundation for a greater understanding of ancient chicken diversity in
Ethiopia. It presents the results of a biometrical analysis of modern chickens, which were
analyzed to generate baseline data from chickens of known sex, age, and environmental and
cultural context. Importantly, the chickens analyzed here are derived from the same region as the
ancient site of Mezber, enabling a direct comparison of past and present populations in Tigrali
(Fig. 1). The data form a research platform upon which future studies of African morphotypes
can be built. The detailed data collected from the modern chicken bones from Mesert village in

Ethiopia are the first of their kind for Africa.

Materials and methods

To examine the selection history and biodiversity of early African chickens, we undertook an

osteometric investigation of ancient and modern chickens from northern Ethiopia.

Modern material

Modern local Ethiopian chickens were collected from Mesert village in Enderta district (Tigrai
region, northern Ethiopia) (Fig. 1). Enderta district covers 3,175 square kilometers and has a
population density of 36 persons per square kilometer (CSA, 2007, 2011). The village is located
at an altitude of 2,296 meters above sea level and has an annual temperature of 22 degrees
Celsius and an annual rainfall of 510 to 1,530 millimeters (CSA, 2007, 2011). Mesert villagers

are small-scale farmers. Culturally, they are considered Tigraian, linked with the ancient



Aksumites of the north Ethiopian highlands. They are predominantly Orthodox Christian and
speak Tigrai: a Semitic language spoken by the Tigraians of Ethiopia and southern Eritrea.

The site selection strategy aimed at selecting one location/village that had not been
exposed to a recent introduction of “non-native” chickens (i.e. imported Western stock), but had
a high concentration of chicken landraces that were local to the region. Further site selection
criteria necessitated the selection of a region near ancient trade routes through which faunal
exchanges had occurred (Fig. 1) and where archaeological sites had produced ancient chicken
specimens. The selected village is located near a major ancient Aksumite long-distance trade
route running north—south, passing through major Aksumite and pre-Aksumite sites and
connecting the north Ethiopian highlands to Adulis (Harrower and D’Andrea, 2014)—a major
pre-Aksumite and Aksumite port on the Red Sea.

The skeletons of 25 local Ethiopian chickens were used for this study. Adult (i.e.
skeletally mature) chickens were used, to avoid age biases. The chickens—12 male and 13
female—were acquired from the meals of 20 local farm households that had been consumed
between December 27 and December 30, 2016. Ethnographic interviews of the farmers—
conducted by one of the authors (HW)—revealed that the chickens had not only been fed, but
they had also scavenged food from their surroundings. The study also provided the approximate
age of the chickens, in months and weeks, revealing that the chickens had hatched between 2013
and 2014 (Table S1). The skeletons were prepared on site, following zooarchaeological protocols
(e.g. Davis and Payne, 1992). The cleaned skeletons are currently in storage at the ARCCH
osteology laboratory in Addis Ababa, Ethiopia. Prior to slaughter, the following data were

collected: height, wing span, eye color, plumage color, shank color, and live weight. Carcass



weight was also taken after slaughter, permitting an exploration of the relationship between bone
measurements and body mass.

Six skeletally mature cross-bred modern red junglefowl (Gallus gallus L., 1758) (n=6),
curated at the Natural History Museum at Tring (for details of this collection, see Foster, 2018;
Roberts, 2014; Thomas et al., 2016), provided a comparative dataset (Table S2), facilitating a

comparison of modern and ancient Ethiopian chickens to wild morphotypes.

Archaeological material

The archaeological data were derived from the pre-Aksumite site of Mezber, in the Tigrai region
of the north Ethiopian highlands (Woldekiros and D’ Andrea, 2016). The pre-Aksumites were an
agrarian society, representing one of the earliest farming communities within the Horn of Africa
(D’Andrea, 2008; Harrower et al., 2010; Phillipson, 2012). Archaeological sites associated with
pre-Aksumite culture are found in both the north Ethiopian and Eritrean highlands (Fattovich,
1990; Phillipson, 2012). Fowl bones made up 3% of the fauna recovered from Mezber, and
included specimens from 42 domesticated chickens (Gallus gallus domesticus), 5 cf. G. gallus,
14 Francolinus sp., 8 cf. Francolinus, and 132 Aves indeterminate (Woldekiros and D’ Andrea,
2016). The chicken samples were collected from a pre-Aksumite stratigraphic context dating cal.
921-801 BCE. Of the domestic chicken bones, 16 were measurable and are discussed in this
article. As indicated in Table 2, the humerus-Bd, radius-Bd, coracoid-GL, carpometacarpus-GL
and -BP, tibiotarsus-GL, -Dip, -Dd, and —BD, and tarsometatarsus-GL, -Bp, and -Bd (after von
den Driesch, 1976) provided useful comparisons with modern chicken bones from Mesert

village.



Chicken bones were separated from closely related galliforms using modern reference
samples from the region and the History of Veterinary Medicine and Institute of Palacoanatomy
in Munich, alongside published criteria (Bochenski and Tomek, 2009; MacDonald, 1992).
Detailed information on the archaeological context of the site of Mezber, the fowl bones
recovered, the elements identified, and the criteria used to identify them is published in

Woldekiros and D’ Andrea (2016).

Metrical analyses

Both the ancient and the modern material were measured to the nearest hundredth of a millimeter
using digital calipers, following the standards developed by von den Driesch (1976). Measured
anatomical parts included: scapulae-GL and —Bp; coracoids-GL; humeri-GL, -Bp, and —Bd;
radii-GL and —Bd; ulnae-GL and —Dip; carpometacarpi-GL; femora-GL, -Bp, and —Bd;
tibiotarsi-GL, -Dip, -Bd, and —Dd; and tarsometatarsi-GL, -Bp, and -Bd.

Log scaling was employed to maximize the potential of the metrical data and to permit
direct comparison of measurements taken in the same anatomical planes. This technique
involved converting all measurements to base-10 logarithms by relativizing each against a
standard (Albarella, 2002; Meadow, 1999; Simpson et al., 1960, 2003). For this study, the cross-
bred junglefowl were used as the standard: we calculated the average measurement for female
and male specimens, separately; we then added the measurements together and divided the
resulting figure by two. A positive value indicates that the archaeological/modern specimens are
larger than the wild standards; a negative value indicates that they are smaller; and a value of

zero indicates that the standard and archaeological/modern specimens are comparably sized. For



clarity of presentation, the figures (on the x-axes) present the log-scaled values multiplied by
100.

The statistical significance of differences in metrical datasets was tested using the non-
parametric Mann-Whitney U-test using PAST (Palaeontological Statistics) (Hammer et al.,
2001), in recognition of the fact that the sample sizes were unequal and the data for most phases

were not normally distributed.

Results

Summary statistics for the 25 Tigrai chicken skeletons are provided in Table 1; the underpinning
raw data are presented in Table 1S. Table 2 compares the range of measurements (males and
females combined) with published data from McDonald (1992).

The coefficients of variation for the 25 chickens exhibited a moderate degree of
variability. A value greater than six was considered indicative of the presence of two or more
morphotypes with different shapes (Simpson et al., 1960, 2003). Within this sample, 9 out of 21
measurements for males and 8 out of 21 measurements for females exceeded this value (Table
1). The elemental distribution also differed by sex: 8 out of 9 (89%) male CVs exceeding 6 were
hind limb bone measurements, compared with only 5 out of 8 (63%) in females. This suggests

the presence of more than one morphotype within the modern population.

Variation based on sex. Unsurprisingly, male chickens were consistently larger than female
chickens (Table 1). The percentage difference in size between male and female chickens was
largest (over 17%) for the following element measurements: tarsometatarsus-GL, -Bp, and -Bd;

femur-Bd; tibiotarsus-GL, -Dip, -Bd, and -Dd; and ulna-Dip. Thus, the measurements showed



10

that the size difference between male and female chickens was greatest in hind limb bones,
presumably reflecting the greater body mass of cockerels.

Figure 2 illustrates the clustering of male and female chickens based on tarsometatarsus
measurements, revealing that there was no overlap in length between male and female chickens,
and that males were consistently larger than females. This was also true for the cross-bred red

junglefowl (Fig. 2).

Variation based on carcass weight. Figure 3 presents the correlation between carcass weight
and chicken size, based on the distal breadth of the femur. The data show that, in general, heavier
chickens had broader bones. Femur breadth also indicated sexual dimorphism: the heavier male
chickens had a broader femur breadth than the female chickens (Fig. 3). Statistical analysis of the
modern Ethiopian chickens, using linear regression model (Gravetter and Wallnau, 2013), shows
a significant positive correlation between carcass weight and femur breadth for both sexes (Fig.

3).

Archaeological material. Measurements of the distal and proximal ends of domestic chicken
bones recovered from the site of Mezber revealed that chickens in the pre-Aksumite phase were

small, relative to modern African chickens (Table 2) (Woldekiros and D’ Andrea, 2016).

Combining the archaeological and ethnoarchaeological data

Size variation and log-scaled comparison. In nearly all cases, the Mezber chickens were
smaller than the modern examples. Indeed, the Mezber chickens tended to center around zero,
suggesting that they were comparable in size to the cross-bred junglefowl (Figs. 4A-4C).

Unfortunately, the small sample size and the consequent lack of variation within the distribution
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makes it difficult to comment upon sexual dimorphism within the archaeological sample with
confidence. The modern chickens were consistently larger than the junglefowl and the ancient
chickens in all three anatomical planes (lengths: U=25; p=0.005; breadths: U=62; p=0.005;
depths: U=0; p=0.001), and the sexual dimorphism of this population is evidenced by a bimodal
distribution (Figs. 4A-4C).

As shown in the log-transformed data by skeletal element (Fig. 5), some parts of the
skeleton changed more dramatically than others. For instance, in the modern Tigrai birds, wing
bones were closer in size to the junglefowl standard than were leg bones (femurs were much
larger in the modern birds). The depth measurements of ancient chickens (albeit only represented
by the tibiotarsus and scapula) were much smaller than those of the modern chickens, indicating

the impact of selection for increased body mass on the depth of the long bones.

Discussion and conclusion

Ethnoarchaeological research in Mesert has revealed the significance of cultural decisions and
farming practices in the selection of local chickens in the Tigrai region of Ethiopia. People
choose domestic chickens based on their ability to survive with minimal management, their
ability to withstand local diseases and parasites, and their presentation of culturally desirable
traits such as bright, multi-colored feathers, a specific comb type, and a desirable shank color.
Unlike industrial chickens, for domestic chickens, productivity and potential output are less
significant considerations.

Though the African chickens in the pre-Aksumite site of Mezber were relatively small
(similar in size to the cross-bred red junglefowl), our ability to assess measurement variability in

the specimens between sites and over time was hampered by the limited availability of sample
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material and the difficulty of establishing sex ratios. It is likely that there was complex inter-site
variation in the size of chickens, based on the routes and times of their initial introduction.
Analysis of modern chicken specimens from the rural households of Mesert village in Tigrali
region, northern Ethiopia, provided a baseline for our understanding of the variability and breed
history of domestic chickens in the ancient Horn of Africa. The modern specimens showed clear
clustering according to sex and carcass weight. Male chickens were consistently larger than
female chickens and heavier chickens tended to have broader joints. This finding reflects the
biological relationship between bone width and body mass in birds and mammals (e.g. Applegate
and Lilburn, 2002; Campione and Evans, 2012).

The measurements of modern Mesert chickens were similar or slightly smaller than
MacDonald’s (1992) measurements of modern chickens (Table 2). The modern chicken bone
measurements published by MacDonald were probably taken from a sample collected in
Sahelian West Africa; however, the exact location, age, and phenotypic characteristics of these
chickens were not reported. Notably, modern local Ethiopian chickens were larger than their
ancient counterparts in all three anatomical planes, especially with respect to length and depth
(less so breadth) (Fig. 4). Comparison revealed some dramatic contrasts between elements. For
example, the wing bones of the modern Tigrai birds were closer in size to those of the
junglefowl, but their leg bones (e.g. femurs) were not. This suggests that either the chickens in
Tigrai resulted from selective breeding or that new morphotypes were introduced to the region
after the pre-Aksumite period. The coefficients of variation for the modern chickens also showed
moderate variability, indicating the presence of more than one morphotype within the modern
population. This variability was most pronounced in the hind limb. For example, the hind limb

coefficients of variation for 8 out of 9 (89%) male chickens exceeded 6, while the same was true
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for only 5 out of 8 (63%) coefficients of variation for female chickens. Unfortunately, the
absence of chicken bones from later archaeological sites in Ethiopia prevents us from
determining when this “improvement” occurred, but we suggest that this question should be the
focus of future research. Currently, comparative data on changes in chicken size is lacking in the
Horn of Africa, as well as elsewhere in Africa. When bird bones are recovered from
archaeological sites, they are often badly fragmented. However, the biometrical data presented in
this paper from northern Ethiopia, as well as data from a few pre-existing studies, enable us to
start to draw a general pattern of domestic fowl size and shape in ancient and modern

populations.

Acknowledgments

This work was supported by the Arts and Humanities Research Council (grant numbers
AH/L006979/1, AH/P009018/1, and AH/R003998/1). We thank the communities of Mesert
village and Enderta district for their hospitality during our fieldwork. We especially thank Ato
Yishak Desta Hadush for introducing us to the community. Permission for research was granted
by the ARCCH (Authority for Research and Conservation of Cultural Heritage), Addis Ababa,
the Tigrai Culture and Tourism Agency, Mekelle, and the Agricultural Research Institute of
Mekelle. We also thank Ato Shumuye Belay and Dr. Zelealem (Institute of Agricultural
Research, Mekelle) for their support through all phases of the work. Thanks also go to Ato
Adebabay, ILRI representative and researcher, and to Dr. Jo Cooper (Natural History Museum,
Tring) for facilitating access to the collection. Finally, we thank Dr. Fiona Marshall and the

anonymous reviewers for their critical reading of the manuscript.



14

Supporting information

The supporting table (S1) shows osteometric data from a collection of six known age and sex
cross-bred red junglefowl stored at the Natural History Museum at Tring (UK). These data
(derived from Foster, 2018; Roberts, 2014; Thomas et al., 2016) were used to assess the
proximity of modern and ancient Ethiopian chickens to wild morphotypes. Table S2 represents
the osteometric data and general description of the 25 modern chickens collected from Mesert

village.



15

References

Albarella, U., 2002. ‘Size matters’: How and why biometry is still important in zooarchaeology,
in: Dobney, K. and O’Connor, T. P. (Eds.), Festschrift for Don Brothwell. Oxford,
Oxbow Books, pp. 51-62.

Applegate, T. J. and Lilburn, M. S., 2002. Growth of femur and tibia of a commercial broiler
line. Poultry Science, 81: 1289-1294.

Bochenski Z. M. and Tomek, T. (Eds.). 2009. A Key for the Identification of Domestic Bird
Bones in Europe: Preliminary Determination. Institute of Systematics and Evolution of
Animals: Krakow.

Boivin, N., Crowther, A., Prendergast, M. and Fuller, D. Q., 2014. Indian Ocean food
globalisation and Africa. African Archaeological Review, 31(4): 547-581.

Campione, N. E. and Evans, D. C., 2012. A universal scaling relationship between body mass
and proximal limb bone dimensions in quadrupedal terrestrial tetrapods. BMC Biology,
10: 60.

Central Statistics Authority (CSA), 2007. The 2007 Population and Housing Census of
Ethiopia: Results for Tigrai Region, vol. 1, Addis Ababa.

Central Statistical Agency (CSA), 2011. Ethiopia’s Rural Facilities and Services ATLAS, Addis
Ababa.

Davis, S. and Payne, S., 1992. 101 ways to deal with a dead hedgehog: Notes on the preparation
of disarticulated skeletons for zoo-archaeological use. Circaea, 8(2): 95-104.

D’Andrea, A. C., 2008. Tef (Eragrostis tef) in ancient agricultural systems of highland Ethiopia.
Journal of Ethnobiology, 22(2): 179-217.

Fattovich, R., 1990. Remarks on the pre-Aksumite period in northern Ethiopia. Journal of



16

Ethiopian Studies, 23, 1-46.

Foster, A., 2018. Identifying Chicken Breeds in the Archaeological Record: A Geometric and
Linear Morphometric Approach. PhD thesis, School of Archaeology and Ancient
History, University of Leicester.

Gravetter, F. and Wallnau, L., 2013. Essentials of Statistics for the Behavioral Sciences.
Belmont, CA, Cengage Learning.

Gifford-Gonzalez, D. and Hanotte, O., 2011. Domesticating animals in Africa: Implications of
genetic and archaeological findings. Journal of World Prehistory, 24: 1-23.

Hammer, @., Harper, D. A. T. and Ryan, P. D., 2001. PAST-palaeontological statistics, ver. 1.89.
Palaeontol Electron, 4(1): 1-9.

Harrower, M. J., D’Andrea, C. A., 2014. Landscapes of state formation: Geospatial analysis of
Aksumite settlement patterns (Ethiopia). African Archaeological Review, 31(3), 513-541.

Harrower M. J., McCorriston, J. and D’Andrea, A. C., 2010. General/specific, local/global:
Comparing the beginnings of agriculture in the Horn of Africa (Ethiopia/Eritrea) and
Southwest Arabia (Yemen). American Antiquity, 75(3): 452-472.

Klein, R. G. and Cruz-Uribe, K., 1984. The Analysis of Animal Bones from Archeological Sites.
University of Chicago Press.

Lawler, A., 2016. Why Did the Chicken Cross the World? The Epic Saga of the Bird that Powers
Civilization. Simon & Schuster.

MacDonald, K. C., 1992. The domestic chicken (Gallus gallus) in sub-Saharan Africa: A
background to its introduction and its osteological differentiation from indigenous fowls
(Numidinae and Francolinus sp.). Journal of Archaeological Science, 19: 303-318.

MacDonald, K. C. and Edwards, D. N., 1993. Chickens in Africa: The importance of Qasr Ibrim.



17

Antiquity, 67: 584-590.

Meadow, R., 1999. The use of size index scaling techniques for research on archaeozoological
collections from the Middle East, in: Becker, C., Manhart, H., Peters, J. and Schibler, J.
(Eds.), Historia Animalium ex Ossibus. Festschrift flir Anglea von den Driesch.
Rahden/Westf, Verlag Marie Leidorf, pp. 285-300.

Mwacharo, J. M., Bjgrnstad, G., Mobegi, V., Nomura, K., Hanada, H., Amano, T., Jianlin, H.
and Hanotte, O. 2011., Mitochondrial DNA reveals multiple introductions of domestic
chicken in East Africa. Molecular Phylogenetics and Evolution, 58: 374-382.

Mwacharo, J. M., Bjgrnstad, G., Han, J. L. and Hanotte, O., 2013. The history of African village
chickens: An archaeological and molecular perspective. African Archaeological Review,
30: 97-114.

Peters, J., Lebrasseur, O., Best, J., Miller, H., Fothergill, T., Dobney, K., Thomas, R. M., Maltby,
M., Sykes, N., Hanotte, O. and O’Connor, T., 2015. Questioning new answers regarding
Holocene chicken domestication in China. Proceedings of the National Academy of
Sciences, 112(19): E2415-E2415.

Peters, J., in prep. A comprehensive archaeological assessment of the origins and dispersal of
domestic chicken.

Perry-Gal, L., Erlich, A., Gilboa, A. and Bar-Oz, G., 2015. Earliest economic exploitation of
chicken outside East Asia: Evidence from the Hellenistic Southern Levant. Proceedings
of the National Academy of Sciences, 112(32): 9849-9854.

Phillipson, D. W., 2012. Foundations of an African Civilisation: Aksum & the Northern Horn,
1000 BC-1300 AD. New York, NY, Boydell & Brewer.

Popkin, P., Baker, P., Worley, F., Payne, S. and Hammon, A., 2012. The sheep project (1):



18

Determining skeletal growth, timing of epiphyseal fusion and morphometric variation in
unimproved Shetland sheep of known age, sex, castration status and nutrition. Journal of
Archaeological Science, 39, 1775-1792.

Redding, R. W., 2015. The pig and the chicken in the Middle East: Modeling human subsistence
behavior in the archaeological record using historical and animal husbandry data. Journal
of Archaeological Research, 23(4): 325-368.

Roberts, J. D., 2014. Size (and Shape) Matters! An Osteometrical Approach to Determining
Chicken ‘Breeds’ in Medieval England. BSc (Hons.) Dissertation, School of
Archaeology, University of Nottingham.

Simpson, G. G., Roe, A. and Lewontin, R. C., 1960. Quantitative Zoology. New York, NY,

Harcourt Brace.

Simpson, G. G., Roe, A. and Lewontin, R. C., 2003. Quantitative Zoology. New York, NY,

Courier Corporation.

Sonaiya, E. B., Branckaert, R. D. S. and Gueye, E. F., 1999. Research and development options
for family poultry. The scope and effect of family poultry research and development.
First-INFPD/FAO Electronic Conference on Family Poultry: 3-27. http://www.
faoext02.fao. org/WAICENT/FAOINFO/AGRICULT/AGA/A

Sykes, N., 2012. A social perspective on the introduction of exotic animals: The case of the
chicken. World Archaeology, 44(1): 158-169.

Thomas, R, Sadler, P. and Cooper, J., 2016. Developmental osteology of crossbred red
junglefowl (Gallus gallus L. 1758) and the implications for ageing chickens from
archaeological sites. International Journal of Osteoarchaeology, 26(1): 176-188.

von den Driesch, A., 1976. A Guide to the Measurement of Animal Bones from Archaeological

Sites. Peabody Museum Bulletin 1, Cambridge, MA, Harvard University.



Woldekiros, H. S. and D’ Andrea, A. C., 2016. Early evidence for domestic chickens (Gallus

gallus domesticus) in the Horn of Africa. International Journal of Osteoarchaeology.

19



20

Table 1. Mean values, co-efficients of variation, and standard deviation of 25 (12 male and 13
female) local northern Ethiopian domestic chicken limb bone measurements. Percentage
differences between mean size for males and females is also included.

Scapula Coracoid Humerus Ulna Radius
GL |Dic |GL GL |Bp Bd GL |Dip |GL |Bd
N Mean | 78.56 | 13.65 61.11 | 79.80 | 20.84 | 16.26 | 79.06 | 14.39 | 71.76 | 7.35
\ICI, SD| 384 | 0.97 362| 429| 123| 086| 384| 085| 364| 033
2 CVv| 489| 713 593| 538| 590| 526| 486| 591| 5.08| 451
) Mean | 69.94 | 11.74 53.05| 69.22 | 17.95 | 14.18 | 67.95| 12.26 | 61.52 | 6.34
IL—I'/ SD| 334 | 0.80 194 | 261 113 074 289| 070| 243| 048
L Cv | 478 6.86 366 | 377 629 | 521| 426| 574| 394 | 7.64
% difference 12.32 | 16.28 15.18 | 15.28 | 16.13 | 14.62 | 16.35| 17.37 | 16.64 | 15.96
Table 1. (Continued)
mect::érg?;;us Femur Tibiotarsus Tarsometatarsus
GL GL Bp Bd GL Dip Dd Bd GL Bp Bd
%\ Mean 42.17 1 9098 | 17.79 | 18.12 | 132.40 | 24.28 | 13.99 | 13.17 | 92.33 | 15.57 | 14.93
‘g’ SD 234 560| 133 | 1.30 643 | 194 | 087 099| 559| 101| 071
CVv 554 | 6.15| 747 | 7.17 485| 798| 6.22| 749| 6.05| 648 | 4.73
flal\ Mean 36.89 | 78.15 | 15.39 | 14.90 | 112.08 | 20.08 | 11.85 | 11.57 | 75.15 | 13.13 | 12.72
EL% SD 161 389 | 1.28| 1.19 435| 158| 0.71| 066| 341| 089 | 0.84
CVv 436 | 498 | 829 | 7.96 388 | 7.86| 597 | 574 | 454| 6.81| 657
% difference 14.30 | 16.42 | 15.59 | 21.59 18.13 | 20.95 | 18.03 | 13.81 | 22.86 | 18.55 | 17.38




Table 2. Size range of modern and archaeological domestic chicken specimens, including data
from MacDonald (1992)

Modern Mezber | Modern West .
Measurements (12 male, 13 Africa (4 male, Arcrl\ljggkl)zgrncal
female) 6 female)
GL 64.80-87.40 N/A N/A
Scapula -
Dic 10.60-15.50 9.30-15.50 N/A
Coracoid GL 50.50-68.00 40.10-72.00 40.90-46.00
GL 65.00-88.50 48.20-91.20 N/A
Humerus Bp 15.90-23.20 13.70-24.60 N/A
Bd 13.00-17.90 11.00-19.20 15.70
Ulna GL 63.80-86.90 N/A N/A
Dip 10.80-16.00 9.80-16.50 N/A
. GL 57.70-79.00 N/A N/A
Radius
Bd 5.60-7.80 5.40-9.70 6.43
Carpometacarpus GL 34.30-47.10 23.90-48.80 28.51-56.00
GL 72.10-102.00 48.70-114.60 N/A
Femur Bp 13.30-20.70 12.60-22.30 N/A
Bd 12.90-21.00 11.10-21.20 N/A
GL 105.10-146.60 65.60-156.40 114.20
- Dip 17.10-28.80 13.80-26.00 N/A
Tibiotarsus
Dd 10.70-16.00 N/A 7.22-10.34
Bd 10.60-15.60 8.90-14.80 8.66-12.88
GL 70.10-106.50 40.80-114.40 60.82-82.21
Tarsometatarsus Bp 12.10-18.10 10.50-17.70 10.50-13.32
Bd 11.40-16.10 9.30-19.30 10.00-14.43
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Figure 1. Map showing the Mezber site and the modern Mesert village (northern Ethiopia).
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Figure 2. Clustering of male and female modern chickens from Mesert village and cross-bred red
junglefowl, based on tarsometatarsus-GL and -Bp measurements (Thomas et al., 2016).
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Figure 3. Linear regression model showing the relationship between carcass weight and femur
distal breadth for male and female modern chickens from Mesert, Ethiopia (r=0.91; p=0.00).
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Figure 4. Log-scaled comparison of pre-Aksumite and modern chickens from Mesert across the
three anatomical planes: lengths - coracoid GL, carpometacarpus GL, tibiotarsus GL,
tarsometatarsus GL; breadths — humerus Bd, radius Bd, tibiotarsus Bd, tarsometatarsus Bd,
tarsometatarsus Bp, tarsometatarsus Bd; depths — tibiotarsus Bd.
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Figure 5. Log-scaled comparison of pre-Aksumite and modern chickens from Mesert by element.
The standard is provided by cross-bred junglefowl from Tring.
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