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Introduction


The faunal sample from Kom el-Hisn is important for our understanding of Pharaonic decision making in food production and, hence, ancient economic systems for a number of reasons.  First, the site yielded a considerable vertebrate fauna during the three seasons of excavations and in spite of a high, fluctuating water table in the area the bone was in very good condition.   Second, the majority of the deposits sampled date to the Old Kingdom, a period poorly represented in faunal samples from Egypt and, in particular, the Nile delta. Since, the Old Kingdom is characterized by pyramid construction, the Kom el-Hisn fauna provides us with a window on the economic infrastructure that supported the building of these monuments.  Third, the site is residential providing us with some of our only Old Kingdom samples that are not from tombs, temples, palaces or pyramid complexes. The other large sample of Old Kingdom fauna is from the Workers’ Town at Giza (Redding: 1992b, 2007a, 2007b, 2010 ).  The Workers’ Town is a consumption site: a site at which no food was produced.  All food resources consumed were imported from producing sites.  Kom el-Hisn is a producing site, from which a surplus was sent to the central authority for re-distribution. Comparisons of the two sites will be important in this analysis.  Finally, the vertebrate faunal data is being published as a unit: all the vertebrate classes together.  For these reasons the faunal remains from Kom el-Hisn provide an unique opportunity to examine human subsistence and economic behavior in Old Kingdom Egypt (Wenke, this volume).  


In this report I will go beyond a description of the material recovered or an account of relative abundances.  Through intra- and inter-site comparison I will try to identify patterns in the data and develop explanations for the observed patterns.  My goal is an understanding of the decision making process that produced the faunal remains.  What tactics and strategies did the residents of Kom el-Hisn employ and how did local and regional forces shape tactics and strategies?  I will try to place the Kom el-Hisn fauna within a theoretical framework.  


The fieldwork and identifications were done in 1984, 1986 and 1988.  Since that time I have become much more skilled in working with the fish, bird and mammal remains from sites in Egypt. My work at Giza and other sites in Egypt have sharpened my skills. I identified the fish and feel that if I could redo the identifications my species list would be longer.  The fish identifications should be seen as somewhat limited. Stephen Goodman identified the bird bone. I did all the mammal bone without a comparative collection. Some elements that I could not identify in the field were returned to the United States for Identification. All this is unfortunate as the majority of the bone was left in Egypt and has been discarded.  I do have a sample.  About one-half of the identified bone was legally exported after a division with the Egyptian Antiquities Authority.  The exported material is in the collections of the University of Michigan. 

Assumptions


In working with faunal remains from archaeological sites I use NISP (Number of Identified SPecimens) to establish species ratios that I assume are a measure of abundance between two taxa.  The use of NISP as a measure of abundance, particularly absolute abundance, has a number of problems and requires a number of assumptions.  I will not try to present a formal defense of this approach here, however, for individuals not familiar with the state of archaeozoology, I will make a few comments justifying its use.  


Important analyses of methods for quantifying species abundance include Grayson (1984), Chase and Hagaman (1989), Ringrose (1993) and Lyman (1994).  All of these authors have criticized the use of NISP to estimate relative abundance.  Grayson (1984:94-96) argues that MNI (minimum number of individuals) or NISP does not provide a valid estimate of taxonomic abundance.  I certainly agree with Grayson's arguments concerning the problem of aggregation with MNI and would not use this measure to provide an estimate of relative abundance.  However, as Grayson notes (1984:96), this is not a problem with NISP.  Grayson argues that NISP does not provide a robust measure of abundance because the measure represents the maximum number of individuals and we do not know how an estimate of how maximum number of individuals relates to actual abundance. Chase and Hagaman present a mathematically based analysis of a number of estimates of abundance.  They argue that NISP is biased by differences between taxa in; recovery rate of elements, number of skeletal parts and degree of fragmentation (1989:82).  Ringrose finds fault with the use of NISP as an indicator of taxonomic abundance for three reasons.  First, as with Chase and Hagaman, Ringrose notes that some taxa have more bones than others and, hence, they will be over-represented.  Second, some animals will reach the site whole and others will not, and those reaching the site whole will be over-represented.  Third, Ringrose notes that using NISP as an estimate of abundance overlooks that 125 fragments are counted the same whether they are from one or 125 animals.  


The first point I would like to make is that all of these individuals work with faunas from sites occupied by hunter and gatherers.  Of 132 references cited by Lyman, only 4 are from individuals working with the remains of food producers.  Faunal assemblages derived from sites occupied by food producers are qualitatively different from assemblages derived from sites occupied by hunter-gatherers.  At sites that were inhabited by food producers the faunal samples are much larger and result from more intensive deposition.  For example, 500 identifiable bone fragments from a hunter-gatherer site might have been deposited over hundreds if not thousand of years; while, 500 identifiable fragments at a site occupied by food producers may represent one week's garbage.  At the site of Tepe Sharafabad a 1.5 meter wide excavation in a garbage pit that was four meters deep and four meters wide yielded 1177 limb and skull fragments from sheep, goats, pigs and cattle.  This four meter deep deposit, a 20 percent sample of the entire pit, represents human subsistence behavior over only two years (Wright, Miller and Redding: 1980 and Wright, Redding and Pollock: 1989). 


Certainly the faunal remains recovered from a site have been subject to a series of cultural filters and preservational processes.  Hence, the faunal remains may provide a data set biased by a number of filters and processes.  The more similar the taxa  and the more similarly they are used the more likely the filters and processes act uniformly across a site and may be ignored, or by examining changes in ratios between taxa rather than counts or percentages the effect of the filters and processes may be canceled out.  Also, the more similar the taxa the less likely the difference between them in NISP will be biased by differences in number of skeletal parts.  And, finally, the more similar the taxa and the more similarly they are used the less likely the difference between them in NISP will be biased by differences in fragmentation or differences in rates of return of fragments to the site.  

Ringrose's third criticism that using NISP as an estimate of abundance overlooks that 125 fragments are counted the same whether they are from one or 125 animals, is only a problem if one is estimating absolute abundance.  If one is using NISP to estimate abundance then as long as the number of fragments per animal is similar for the two taxon then a ratio calculated based on the NISP of each taxa reflects relative use.  


Grayson is correct in asserting that NISPs represent the maximum number of individuals and we do not know how an estimate of maximum number of individuals relates to actual abundance.  But NISP does reflect the actual abundance of a taxon in archaeological samples and ratios between NISPs for different taxa must reflect the relative rate of inclusion of the taxa in the sample.  The question becomes what such ratios represent.  I maintain that such ratios reflect consumption and, if bias related to, physiology, transport and consumption can be factored out, these may be use to reconstruct the relative proportions of each taxa in the herds/flocks from which the animals consumed were drawn.      


I use NISP to calculate species ratios primarily for the domestic taxa: sheep, goats, cattle and pigs. These ratios provide an estimate of the relative use of different taxa. First, I compare these ratios for a site with ratios derived from the baseline model.  Second, I compare the ratios at a site with ratios from other contemporary sites in the area.  It is temporal and geographic changes in these ratios that contain information on human subsistence behavior.  In such comparisons recovery rates, number of skeletal parts and fragmentation largely cancel out.  If any of these factors create problems it is recovery rates, but these, when recognized, may be considered in developing explanations for differences between ratios.      


As an additional point I note that it is apparent in regional and site studies that estimates of relative abundances based on NISP exhibit patterns (e.g.: Redding: 1981, 1993).  If patterns are identified in the faunal data they may be the result of biasing forces, but, as an initial research position, I would argue that patterns in the data are more likely to be explained by spatial and temporal variation in subsistence strategies and tactics used by the inhabitants of the site or sites.  If this position is incorrect, then over time we will find that serious discrepancies exist between explanations or models of human subsistence we develop and the data.  Even if the empirically identified patterns prove to be the result of biasing processes by using the approach advocated above we should gain insight into and learn to identify where and how the biasing agencies effect faunal samples.   This will help us in compensating for their effects.   


Another assumption I will make is that all of the faunal material recovered is the results of human subsistence behavior.  Evidence of carnivore gnawing is present but at relatively low levels.  Given the manner in which faunal material accumulates in residential areas of village and larger sites that are occupied by food producers, bias introduced by carnivore activity should be a minor problem.  The problem with sites such as Kom el-Hisn is determining what proportion of the faunal material is not the result of human activity rather than what proportion of the fauna is the result of human activity. 

Methodology 


Recovery techniques are described elsewhere in this volume.  In general, fauna was recovered during troweling and from screens made with standard window screen.  Two exceptions to this obtain.  The lower levels of Room 1 were below the water table and the material could not be screened.  These units, included in the tables and the discussions, are select samples.  Square 1030-0795 was a small test unit from which only a select sample was retained.  This square is included in all tables but includes only one identifiable bone, an equid tooth.  


Faunal material was removed from the excavations and allowed to dry in the shade before being bagged for transport to the field laboratory.  In the field laboratory the material was further dried and then brushed to remove excess dirt.  A rough sorting into mollusc, fish, reptile, bird, mammal, and unidentifiable was completed.  The molluscan material was not identified but was weighed and counted.  Molluscs are found in all excavation units but are not considered further.  The fish material was divided into two piles, identifiable to taxa and not identifiable to taxa.  The material that was not identifiable to taxa was divided into four categories; cranial, vertebrae, post-cranial but not vertebrae, and unidentifiable.  In 1984 these piles were only weighed, in 1986 and 1988 they were counted and weighed.  Material identifiable to taxa was identified and each element was weighed.  The reptilian and bird bone were identified to the lowest possible level and each piece was weighed.  As mentioned above Steven Goodman identified the bird material.  Mammal bone that was identifiable to at least the level of the genus was identified and weighed.  The remaining mammal bone was sorted into the following categories; large limb, medium limb, small limb, large rib, medium rib, large skull, medium skull, large vertebrae, medium vertebrae, teeth fragments and unidentifiable.  In 1984 these piles were only weighed; in 1986 and 1988 they were counted and weighed. This turned out to be a mistake as I do not have good comparable data to look at ratios of total mammal to total fish and bird. 


As discussed above NISP (number of identified specimens) will be used in discussions of identifiable bones.  When unidentifiable elements are discussed the units will be grams of bone.   When comparisons between unidentifiable and identifiable bone are undertaken, the units utilized will be grams of bone.

Measurements


I took measurements, whenever possible, on identifiable mammal, bird and fish elements.  In general, measurements were taken as described by von den Driesch (1976) and her abbreviations are used in the text and tables.  A few additional measurements were taken.  Two that I commonly took were the diameters of the inner and outer articular surfaces of the distal metapodials: abbreviated in the text and tables as IS and OS respectively.   These measures, described in Hole, Flannery and Neely (1969:269-271), are used to calculate a ratio that can separate metapodials of sheep, goat and gazelle. 

 Data Update


This analysis is based on material from the 1984, 1986 and 1988 excavations.  Some of the faunal data presented in this paper may not correspond to data presented in previous publications that included information on the Kom el-Hisn fauna.  The weights and counts presented in this report are based on the most recent analysis.  A number of small samples that had been mixed with other materials have been added.  Fragments of pig and sheep-goat teeth that could not be identified to type of tooth (i.e.: incisor, premolar, molar) have been excluded from consideration in calculating NISP for sheep-goat and pig.  Instead they have been included with the unidentifiable mammal material (see Table 16b).  These changes, while affecting the counts and weights, did not affect any of the patterns noted in the previous preliminary reports    (Wenke and Redding: 1985, 1986).

Dating


The details of the dating of the Kom el-Hisn material are discussed in another section of this volume. I note here, for the benefit of individuals only reading the faunal section, that with three exceptions the material all dates to the Old Kingdom.  The contiguous squares 1261-1074 and 1263-1074 and square 1159-1040 contained early Middle Kingdom materials.  These have been included with the Old Kingdom samples in the tables and are discussed separately in the report only where they exhibit variation from the Old Kingdom patterns

Sites for Comparison


The list of sites that provide comparable faunal samples for the Old Kingdom is not long.  The list includes Ibrahim Awad (Boessneck and von den Driesch: 1988 and 1992), Buto (von den Driesch: 1997),  Giza (Kokabi: 1980, Redding: 1992b, 2007a, 2007b, 2010), Maadi (Bökönyi: 1985 and Boessneck et al. 1989), al-Shaykh Said (Willems et al.:2009) and Elephantine (Boessneck and von den Driesch 1982).  I will also use the data from the site of Merimde-Benisalame (von den Driesch and Boessneck: 1985).  


Ibrahim Awad is located in the northeastern Nile Delta and the lowest levels date from the Predynastic.  If reconstructions of the Old Kingdom coast are correct, then the site was only a few kilometers from the coast (Stanley and Warne 1993 and Butzer 2002).  The reports include counts for all vertebrate Classes. The faunal material published comes from Early Dynastic, Late Early Dynastic/Old Kingdom, Old Kingdom and Late Old Kingdom/Middle Kingdom contexts.  I will use the Late Early Dynastic/Old Kingdom and the Old Kingdom faunal data for comparison to the Kom el-Hisn material.


Buteo, Tell el-Fara’in, is in the central Nile Delta, about 50 km north northeast of Kom el-Hisn.  The ruins of this Nome capital lie about 40 km south of the present day coast and a little east of the Rosetta Nile.  The excavations have yielded faunal material from the Naqada IIB through Roman.  I will use the faunal data from the Old Kingdom deposits (von den Driesch 1997, levels 5 and 6) for comparison to Kom el-Hisn.


Mermide-Benisalame is located about 57 km south-southeast of Kom el-Hisn.  It sits on the edge of the Western Desert, west of the most western branch of the Nile.  The faunal material dates to about 4700-4300 BC. The fauna is of interest because the occupants exploited the Western Desert as well as the Nile flood plain.  I base this on the occurrence of desert rodent taxa like jerboas and jirds and the Bandicoot rat, which is always found near water.  The very complete report includes counts for all Classes of vertebrates. I include the much earlier Neolithic material from Merimde-Benisalame for comparison with Kom el-Hisn because of its proximity.   


Excavations on the Giza Plateau, at the pyramids, have produced two samples of Old Kingdom faunas.  The first sample is from excavations by Kromer in 1971-1975.  The Kromer site lies south of the pyramids behind a ridge, the east side of which is a large Old Kingdom Cemetery: The Workers’ Cemetery. I believe that the Kromer site is most likely a redeposit of materials cleared during the Old Kingdom from the Workers’ Town site prior to the enlargement of the Workers’ Town during the reign of Menkaure. The faunal report for the Kromer site does not include any information on the fish. 


The second sample is from excavations of the Workers’ Town at Giza, which is located south of the pyramids and the Wall of the Crow.  Lehner carried out excavations at this site from 1988 through 2010.  This site is extremely complex and the composition of the fauna varies dramatically among the functional areas of the Workers’ Town (Redding: 2010).  Reports have included all Classes of vertebrates.  The majority of the site was occupied by individuals not engaged in any subsistence activities.  They were provisioned by the central administration.  I will not use the Kromer sample for comparisons but will use samples from the Workers’ Town.    


Maadi is a large Late Predynastic site located on the eastern side of the modern Nile on the desert margin just south of Cairo.  As at Mermide-Benisalame occupants would have exploited the river valley and the desert.  Bokonyi (1985) has published one sample of material from excavations by Puglisi.  The bird and fish material is not identified in this report, however, counts of unidentified material are provided.  Bossneck and von den Driesch (1989) have published a faunal report for Maadi based on material from excavations between 1930 and 1948 undertaken by several excavators. All Classes of vertebrate are covered in the report. I will use both samples for comparison


Al-Shaykh Said is a recently excavated, industrial Old Kingdom site in Upper Egypt.  It is located on the east bank of the Nile in a wadi mouth.  The site sits at the edge of the Nile valley. The faunal report covers all the Classes of vertebrates recovered. The site was a production site and, like the Workers’ Town at Giza, the residents were provisioned  (Willems et al. 2010).  


The Elephantine sample published by Boessneck and von den Driesch (1982) is from the Necropolis and represents contexts that have dubious value in examining subsistence behavior.  Further, the sample is relatively small.  Nevertheless, as it is the only sample we have for this important site and it does come from the 5th and 6th Dynasties I will include it in my comparisons.


In addition to these sites a few others have the fish fauna published by von den Driesch (1986).  I will use these sites in my discussion of the fish remains from Kom el-Hisn

The Fish

(Class Osteichthyes)

Introduction


Fish are represented in the samples from Kom el-Hisn by 953.6 g of bone.   I could identify 475.1 g to at least the level of the genus.  The remaining 478.5 g could only be sorted into the categories cranial, post-cranial not vertebrae, vertebrae, and, not identifiable to body part. I present the distribution of the fish material in Tables 1, 2 and 3.  Table 1 presents, for each square, the unidentified fish material by body part along with total of the identified material.  Table 2 summarizes the identified material.  Table 3 provides a break down of the identified material, by taxa, by body region.  


I will not calculate species ratios, based on NISP, nor any other measure of relative abundances for fish.  The reason for the great discrepancy between taxa  in NISP is not only the number of elements in a skeleton but in the difference in the preservation of skeletal elements.  For example, Tetraodon lineatus, the puffer, is represented only by mandibles and maxillas while Synodontis sp. is represented by a complete repertoire of skeletal elements, including very robust dermal skull bones. It is possible to establish relative abundances for pairs of fish using single elements, or sets of elements, that have an equal likelihood of inclusion and preservation.  For example, one could use the hyomandibular in cichlids and Synodontis, or the first anal pterygiophore in cichlid and the second dorsal spine in Bagrus.  Unfortunately, this requires very large samples.

 
Fish are an important subsistence resource in Egypt at present and, based on the occurrence of fish elements and fishing implements on sites in Egypt, have been since humans moved into the Nile Valley.  During the dynastic periods fish remains are common in habitation sites and in tombs, fish representations are common in tombs, on temples and on portable art, and textual references to fish and fishing are common (see Brewer: 1986, Brewer and Frieman 1989).  Fish were undoubtedly an important source of calories, protein and minerals in the Old Kingdom.  


Fish were captured with various kinds of nets, hooked with drop-lines, trapped and hunted with spears (Darby et al. 1977, Brewer 1986, Brewer and Friedman 1989).  Representations in tombs indicate that at least some fish were processed by drying.  Based on these representations fish were dried both with and without their heads and with or without their vertebral columns.  It is likely that different species, or more exactly body forms, were handled differently and account for the variation in processing techniques although not enough representations of fish processing have been found to test this assertion.  Hence, in considering relative use of taxa at sites at which fish might have been brought in, possible bias produced by differences in processing taxa must also be considered.  For example, a number of authors have noted the under-representation of vertebrae of catfish of the genus Clarias  (Greenwood 1968, Gautier et al. 1980, Van Neer 1986, von den Driesch 1986) and have tentatively suggested that it is the result of removal of the vertebral column in processing (however, Van Neer (1986) using data from Late Paleolithic sites in Wadi Kubbaniya has rejected this explanation).

The Taxa


In the following discussion of the identifiable material all ecological and behavioral information is taken from Brewer (1986), Brewer and Friedman (1989), von den Driesch (1986)  and Froese and Pauly (2010).  Information on capture and desirability are from Linseele (2007) and personnel observations in the fish bazaar of Giza.  I have used the taxonomic nomenclature of fishbase (Froese and Pauly 2010)

Polypterus bichir - Bichir are demersal and potamodronous.  They are found in deeper depressions of riverbeds and stagnant pools, but they like to bask in shallow waters and tend to be active at night.  They are carnivorous.  Breeding takes place just after the inundation.  The maximum length is 72cm and the highest recorded weight is 2,650g.

They are eaten and are said to be quite good.  


The bichir at Kom el-Hisn is represented by 18 elements, all ganoid scales.

Barbus sp. -  Several species of Barbus are found in the Egyptian Nile but only one is larger than 10cm, B. bynni.   The bynni is found in rivers and canals throughout Egypt.  The longest recorded B. bynni is 82.0cm.  The flesh is not preferred and it is filled with small bones.


This genus is represented in the Kom el-Hisn sample by two elements.

Bagrus sp. - Two species of this genus, B. bayad  and B. docmac  are found in the Nile Delta.   Both species are carnivorous, piscivorous, demersal and avoid salt water.  They both prefer deep water.  B. bayad  spawns in May. They both attain a length of slightly more than one meter and weigh up to 25kg for B. docmak and 12.5 kg for B. bajad.   B. bajad is the more common fish in the fish market in Cairo and B. docmak is rare.  The two taxa are usually netted in deeper waters during most of the year. But they do enter shallow water to breed when the can be speared.  Both are considered to be an excellent food fish and are desirable. In February 2010, Bagrus bajad were 25 Egyptian Pounds (LE) per kilogtam. They rival the Nile perch in desirability.


This fish is represented at Kom el-Hisn by 70 bones, 61 of which are cranial and 9 are post-cranial.  In general, post-cranial elements, spines and vertebrae, of this genus are soft and do not preserve well.  Pectoral spines, a robust element in this taxon, are considered as cranial elements in this analysis.   These factors probably account for the bias towards cranial elements for this taxon.  The bias is probably not the result of any processing or preparation by humans.

Chrysichthyes  auratus  - This catfish is demersal and potamdromous.  It is a small catfish with a maximum length of 35cm and weight of up to 900g.  It is found in deeper waters on a muddy substrate where it feeds on mollusks and small crustaceans that it digs from the substrate.  It is netted.  This catfish is eaten but is not desirable.


This taxon is represented at Kom el-Hisn by only 2 bone fragments, one of which is cranial and one of which is post-cranial.

Clarias sp. - The genus Clarias has recently been reworked (Teugels 1982) and only two species of Nile catfish, C. angularis  and C. gariepinus, are recognized in Egypt.  C. gariepinus is the more common taxon.  In general, this catfish is pelagic, up to -80m, demersal and potamodromous. However, the fish of this genus are omnivorous and seem to prefer shallow, poorly oxygenated water.  They have an accessory breathing organ and can exit water and move across land. They are easily captured in shallow waters during the breeding season.  Unfortunately the breeding pattern is not well understood.  The flesh of the Nile catfish is oily and considered a poor person’s fish.  They are the least expensive fish in the Giza fish market; bringing only 12LE per kilogram (in February 2010).  


The Nile catfish at Kom el-Hisn is represented by 15 bones, 10 of which are cranial and 5 of which are post-cranial. 

Synodontis  sp. -  Four taxa of this genus have been recorded from archaeological sites in the Nile Delta (von den Driesch: 1986).  They prefer deep, open waters where they are omnivorous surface-feeders. Syndontis sp. are smaller, typically 30-40cm, and the highest recorded weight is 500g. The flesh of this fish is white and soft. Linseele (2007) states it has excellent taste. Brewer (1986) suggests that they are preferred by peasants.


This genus is represented in the deposits at Kom el-Hisn by 133 bones, 118 of which are cranial elements and 15 of which are post-cranial elements. The majority of cranial elements in the samples are pectoral girdle and dermatocranial elements.   Sixty fragments from the pectoral girdle were recovered and this represents 45% of the total sample of Synodontis sp. elements.  Fifty-one dermal plates were recovered and this represents 38% of the total number of elements identified as Synodontis sp.  The only other site in the area for which we have counts of Synodontis sp. elements by body part is Merimde-Benisalame (von den Driesch and Boessneck: 1985, von den Driesch: 1986).  At Merimde-Benisalame pectoral girdle fragments account for 53% and dermatocranial elements 29% of the total number of elements identified as Synodontis sp.  At Kom el-Hisn 8% of the total number of elements are second dorsal spines while at Merimde-Benisalame this element comprises 11% of the total.  The differences between the two sites are relatively small and are certainly not large enough to suggest a difference between the two sites in the way Synodontis sp. was processed or consumed.  Given Merimde-Benisalame was a predynastic site it is likely that Synodontis sp. was locally obtained and consumed.  Hence, based on the similarity of pattern in body part distribution, it is likely that the taxon was locally obtained and consumed at Kom el-Hisn.

Lates niloticus - The Nile perch is potamodromous and a deepwater fish. It is usually found below 10m.  This is one of largest fish in the Nile and is know to attain lengths in excess of one meter.  The largest know specimen is two meters and weighed 200kg.  They are found in rivers, lakes and larger irrigation canals. The larger the individual the deeper the water in which it is found.  They are carnivorous with juveniles being planktivorous and living in shallower waters.  Smaller adults feed on crustaceans and insects.  Full adults eat other fish.  They are caught with a hook in deeper waters and struggle initially, but quickly tire.  This is considered the most desirable food fish in the Nile and is highly sought by humans.  It is the most expensive freshwater fish in the Giza fish market (30LE per kilogram in February 2010)


This fish is represented at Kom el-Hisn by 9 bones, 7 of which are cranial and 2 of which are post-cranial.  

Cichlids - The cichlids are well represented in Egypt by three genera and six, native species.  The most commonly occurring in the fish market in Giza is the Nile cichlid, Oreochromis niloticus.  The Egyptian cichlids are potamodromous and usually found in shallow waters: less than 5m.  They are a medium sized fish; O. niloticus attains a maximum size of 60cm and weight of 4,324g.  They are found in almost any freshwater body.  They feed on phytoplankton and benthic algae.  They are easily caught with a net in large numbers in shallow waters.  The flesh is desirable. Cichlids sold in February 2010 for about 15LE per kilogram in the Giza fish market.


This taxon is represented at Kom el-Hisn by 178 bones, 103 of which are from the cranial region while the remaining 75 are post-cranial.  Hence, at Kom el-Hisn 58% of the cichlid bones are cranial. At Merimde-Benisalame, 22% of the cichlid bones correspond to what I call cranial (von den Driesch and Boessneck: 1985:95).  Clearly, cranial elements are represented at the two sites in quite different numbers.  Using recent specimens of cichlids, collected in Egypt, estimating breakage in skulls and counting identifiable elements, I would predict that if entire fish were entering the archaeological record about 25% of the elements recovered should be cranial.  At Merimde-Benisalame this seems to be the case, but at Kom el-Hisn cranial elements occur at a level much greater than might be predicted.  This is strong evidence that this taxa was being treated quite differently at the two sites.  One explanation for the observed ratios is that cichlids at Merimde-Benisalame were captured and consumed locally while Kom el-Hisn is a processing center.   If cichlids were procured and consumed locally at Merimde-Benisalame then remains should enter the deposits in about the ratio they occur in the body.  If cichlids were processed at Kom el-Hisn this would result in post-cranial elements leaving the site enclosed in dried meat.  The preferential deposition of heads would have occurred on the site possibly because they were used in stew or fed to pigs.  This explanation must be considered tentative but illustrates the utility of comparisons of observed and expected body part distributions.

Tetraodon lineatus  - The globe fish is demersal and a shallow water fish.  The largest know specimen is 43cm and weighed 1kg.  It is found in and around weed beds where it feeds on mollusks.  The fish is considered poisonous but fishermen state that if an organ is carefully removed it may be eaten (von den Driesch: 1986:25). 


It is represented at Kom el-Hisn by 7 bones all of which are large, crushing mandibles/maxillae.

Sparus aurata – The gilthead seabream is a marine fish that is known to enter brackish water coastal lagoons and estuaries in the spring. They may reach 70cm in length, although 35cm is more typical.  The highest recorded weight is 17.2kg. The meat of this fish is considered excellent. 


Seabreams are represented by 141 bones  all from either dentaries, maxillae, and teeth.  Very little is published on the occurrence of this fish at other sites in Egypt, but it has been recovered at Tell Maskhuta, Minshat Abu Omar  and Tell el Dab'a (von den Driesch: 1986).  It is represented at these sites almost exclusively by pharyngeal fragments.  Fish of this taxa must have been brought in from the coast of the Mediterranean.  The question is how far away was the coast from Kom el-Hisn during the Old Kingdom?  Stanley and Warne (1993) and Butzer (2002) suggest that the coast was several kilometers closer to the north and that much of the eastern Delta was underwater or at least a coastal swamp.

Summary and Discussion


In order to compare fish utilization at Kom el-Hisn with that at other sites I have created a rank-order for Kom el-Hisn and other sites for which large fish faunas have been published (Table 4).  When I created this rank order I found that I could identify three levels of abundance apparent in the Kom el-Hisn material.  I grouped the taxa at each level of abundance.  The first group, composing the most abundant taxa,  includes the cichlids.  (NISP=178), Sparus auratus (NISP=141) and Synodontis sp. (NISP=133) .  A second, lower level of abundance is represented by Bagrus sp. (NISP=70).  The third group, composed of taxa rarely used, includes Polypterus bichir (NISP=18), Clarias sp. (NISP=15), Lates niloticus (NISP=9),  Tetraodon lineatus (NISP=7), Barbus bynni (NISP=2) and Chrysichthyes auratus (NISP=2).   Using the technique described above and faunal data published by others I have created comparable groupings of fish for other Neolithic, Early Dynastic, Old Kingdom, and Middle Kingdom sites in Egypt.  The groupings for Kom el-Hisn are compared to the other sites in Table 5.   Based on Table 5 species usage at Kom el-Hisn most closely resembles species usage at Merimde-Benisalame, a Neolithic site, and Minshat Abu Omar, an Early Dynastic site.  Both of these sites are located in the delta.  Three major differences separate the Kom el-Hisn and Merimde-Benisalame fish faunas.  First, Clarias sp. is extremely important at Merimde-Benisalame while it is rare at Kom el-Hisn.  Second, Sparus auratus is absent at Merimde-Benisalame while it is important at Kom el-Hisn.  This may reflect the fact that Merimde-Benisalame is much further from the Mediterranean than Kom el-Hisn and Merimde-Benisalame is a Neolithic site and trade relations were not as well developed as in the Old Kingdom period of Kom el-Hisn.  Finally, a larger number of rare taxa have been recorded from Merimde-Benisalame.  This may reflect the much larger samples available for Merimde-Benisalame.  The major differences between Kom el-Hisn and Minshat Abu Omar are; cichlids are superabundant at Minshat, Lates niloticus  is more abundant at Minshat than at Kom el-Hisn, and Bagrus sp. is absent at Minshat.  Interestingly, at Merimde-Benisalame Clarias sp. is extremely abundant while at Minshat it is rare.  Given the available data on ecology and behavior of Nile fish and our present understanding of Old Kingdom subsistence the significance of these differences remains hidden.


A pattern apparent in Tables 4 and 5 is that sites on the Nile proper have a higher occurrence of the Nile Perch (Lates niloticus).  Further, the relative importance of the Nile perch seems to increase as one moves south on the Nile.

 
Given that Kom el-Hisn is located in the delta and the site may have been located on a point-bar on a branch of the Nile, it is likely that at least some of the inhabitants of Kom el-Hisn fished and that most of the fish were obtained locally.  The fish taxa most important at Kom el-Hisn are cichlids, Synodontis sp. and Sparus auratus.  Body part distribution and comparison with Merimde-Benisalame suggest that Synodontis sp. was obtained locally.  Cichlids were probably obtained locally, but it is possible that cichlids may have been a processed at the site for export.  Sparus auratus, a marine fish, must have been imported from the Mediterranean.  Future work at Kom el-Hisn should help us clarify what species, if any, were obtained by the residents of Kom el-Hisn. 

The Reptiles

(Class Reptilia)


I identified Seventy-four bones, representing 5 taxa, as reptile.  The total weight of reptile bone is 197.1 g.  The reptiles identified include a lizard, a snake, the soft-shelled turtle, a tortoise and the crocodile.  The distribution of bone of reptiles is presented by taxa in Table 6.  Although some of the taxa are edible and were desirable, it is unlikely, based on our samples, that reptiles played an important role in the diet of the inhabitants at Kom el-Hisn.

 
A long bone shaft was recovered that was from a lizard.  It could not be identified to either genus or family.  


The snake vertebra recovered at Kom el-Hisn has been assigned to the family Colubridae, a family that includes most of the snakes in the world.   Due to lack of comparative material it has not been identified to species.  Seven species of this family are known to occur at present in the delta (Marx 1968).  It is unlikely that snakes were consumed by the inhabitants of Kom el-Hisn;  snakes were not consumed during the dynastic periods (Darby et al. 1977:412).  The only other site included for comparisons that has yielded any snake is Merimde-Benisalame (vonden Driesch and Boessneck 1985).


The soft-shelled turtle, Trionyx triunguis, is represented at Kom el-Hisn by 65 carapace fragments.  The soft-shelled turtle is a prized source of food but based on personal experience is very difficult to hunt and kill.  It has been found on many Neolithic, Predynastic, Early Dynastic and Old Kingdom sites but was declining in popularity in the Old Kingdom and is, in general, absent from sites after the old Kingdom (Fischer 1968:6).  Fischer (1986:6) has suggested that its decline was due to developing food taboos.  We recovered sixty carapace/plastron fragments in the excavation of Room 12. This represented most of the fragments of one carapace/plastron but, curiously, no limb elements were found with it. 


A tortoise, Testudo sp., is represented by 5 carapace fragments.  The tortoise apparently was consumed in the delta during the Neolithic (von den Driesch and Boessneck 1985) and, like the turtle is considered an excellent source of meat. 


The crocodile, Crocodylus niloticus, is represented at Kom el-Hisn by an osteoderm.  Remains of the crocodile have been found on other sites in Egypt, but is never very common.    

The Birds

(Class Aves)

Introduction


Birds are represented in the samples by 289 bone fragments and 19 eggshell fragments.  The total weight of bird material is 130.2g.  The distribution of bird material is presented by  square in Table 6.  Twenty-five bone fragments were identifiable to at least the level of the genus and 23 of these were identifiable to species.  All the eggshell fragments were from the Ostrich. Steven M. Goodman identified the bird bones using the large collection of Egyptian bird skeletons available in the collections at the University of Michigan. The following, except for parts of the Summary and Discussion, are from a report he prepared.  I have taken modern Egyptian ornithological information from Goodman and Meininger (1989).  References to ancient occurrences are derived from Houlihan and Goodman (1986).


The Nile Delta is one of the most important wintering areas for Eurasian waterfowl in the western Palearctic.  Each autumn untold millions of birds funnel through the Nile system.  Some continue on to sub-Saharan wintering grounds and return via the same route in the spring, while others remain the winter in Egypt.  These migrants provide an important source of food to some of the modern Nile-dwellers and are widely exploited.  Various means are used to secure them, the most common being firearms and classical clap-nets.  Based on art representations and texts it is clear that these birds were also present in dynastic Egypt and were regularly hunted.  The ancient hunting techniques recorded in tomb scenes include large nets, traps, net traps, throwing sticks and hunting with bow (Darby et al. 1977:266-282).  

The Taxa

Struthio camelus  -  The ostrich is represented at Kom el-Hisn by 9 egg-shell fragments.   Ostrich eggshell is common on predynastic and dynastic Egyptian sites while the bones of ostrich are rare.  Eighteenth century explorers reported seeing Ostriches in the hills southwest of Alexandria; not far from Kom el-Hisn.  Eggs would have been a valuable food resource and the empty shell would have been used as a container and for production of beads.  Representations in New Kingdom tombs illustrate ostrich eggs as part of the tribute from Nubia and the south (Darby et al. 1977).

Ardea cinerea   -  A portion of the head of a coracoid from 1235S1056E was identified as Grey Heron.   The Grey Heron is a fairly common migrant and winter visitor to Egypt between mid-August and Early May.  It is found along the Nile, canals and Delta lakes.  A few modern incidents of breeding have been recorded for northern Egypt.  Ardea herons are common in dynastic art and many representations are clearly of this species.  

Platalea leucorodia   -  A proximal scapula from 1219S1095E was identified as Spoonbill.  This species occurs in the Nile system during fall and spring passages, and occasionally during the winter.  Most records fall between early September and late May.  It is known to breed in mangrove swamps along the Red Sea coast but no where else in Egypt.  The Spoonbill is relatively common in dynastic tomb representations, particularly Old Kingdom marsh scenes.

Anas penelope   -  Five elements were tentatively assigned to this taxon; however, it is possible that some of this material may represent the Shoveler (A. clypeata ).  These include: a carpometacarpus from 1200S1088E; a coracoid from 1235S1056E; a proximal ulna and a proximal carpometacarpus from 1261S1074E; and, a distal humerus from 1263S1074E.  Widgeons are common migrants and winter visitors.  They have been recorded in Egypt from late September to late April.  Widgeons are particularly common in the Nile Delta Lakes; about 35,600 were counted between 14 and 16 January, 1980, on Lake Burullus (Meininger and Mullie 1981).  Several representations of this species are known from dynastic scenes of fowling and processions.  Bone remains of this taxon have been identified in offerings left in royal tombs (Winlock 1941).

Anas crecca   -  Three elements could be identified as Teal.  These include: a coracoid from 1184S1013E; a pollex from 1192S1060E; and, a radius fragment from 1209S1072E.  From early September to mid-April the Teal is a relatively common migrant and winter visitor in Egypt, including the Nile Delta.  A few representations of this species are known from dynastic art and bone remains have been found as food offerings in royal burial chambers (Winlock 1941, Boessneck and von den Driesch 1982).

Anas platyrhynchos   -   A single bone fragment, a distal carpometacarpus, from 1229S1029E was identified as a Mallard.  Mallards are regular migrants and winter visitors to the country between mid-September and late March.  There are a few enigmatic breeding records from Egypt (Meinertzhagen 1930).  

Anas acuta   -  Three bone fragments were tentatively assigned to the Pintail.  These include a proximal coracoid from 1156S1000E, a carpometacarpus from 1192S1035E, and a proximal coracoid from 1200S1088E.  This species is a common migrant and winter visitor to Egypt generally between mid-September and late April.  Pintails are commonly represented in dynastic art in fowling, procession and offering scenes.  Remains of this taxon have been identified as food offerings in several royal tombs (Lortet and Gaillard 1908, Boessneck and von den Driesch 1982).

Gallinula chloropus   -  Goodman referred a proximal ulna from 1261S1074E to this taxon.  The Moorhen is a common breeding resident on the Nile Delta, particularly in marshes and along canals.  Local nesting populations are augmented during the winter by Eurasian migrants.  This species' flesh is highly regarded in modern Egypt; an estimated 10,600-16,000 Moorhens are shot or trapped annually on Lake Manzala (Meininger and Mullie 1983).

Porphyrio madagascariensis   -  A distal carpometacarpus from 1213S1072E was identified as Purple Gallinule.  This species is a widely distributed breeding resident of the Nile Delta marshes.  They are commonly illustrated in dynastic art, particularly Old Kingdom marsh scenes.  The flesh of this bird is highly regarded and it is regularly offered for sale in the bird markets of the Delta region.

Fulica atra   -  Six bones could be referred to the Coot.  These include: a coracoid from 1156S1000E; a proximal scapula and shaft of a tibiotarsus from 1192S1060E; a distal humerus from 1209S1070E; and, a proximal left ulna and proximal right ulna from 1261S1074E.  This species apparently is a former breeding resident of the Nile Delta (Meinertzhagen 1930).  No recent local nesting records are known.  From mid-September through early April the coot is abundant in wetlands throughout Egypt.  In four days in 1979 about 154,000 were counted on Lake Burullus (Meininger and Mullie 1981).  An estimated 30,000-32,000 are sold for food each winter in the wild bird markets of Port Said.  A few representations are known from dynastic art.  

Tringa cf. erythropus  -  On the basis of size and shape of articular surfaces a carpometacarpus from 1261S1074E has been identified as a Red Shank.  This species is common on autumn and spring passage throughout Egypt but is relatively scarce in the winter.  Shorebirds of the genus Tringa  are uncommon in dynastic art.  Most representations are from the Old Kingdom and are generally associated with marsh scenes. 

Summary and Discussion


All of the taxa identified from Kom el-Hisn are water birds and the majority are non-breeding migrants or winter visitors to the Nile Delta.  It can be inferred that most were taken between mid-September and early April.  All of the bird bones examined from the site had well formed epiphyses and thus none of the birds were recent fledglings. 


The sample of identified bird bones at Kom el-Hisn is small with most of the taxa represented by a single element.  However, the Coot is the dominant taxon (NISP=6) with the Widgeon (NISP=5) and the Pintail (NISP=3) ranking second and third.  The avifauna has been reported for three other sites in the delta region. At Merimde-Benisalame the sample is large and is dominated by ducks of the genus Anas  (A. platyrhynchos/A. acuta  NISP=66 and A. querquedula/A. crecca  NISP=57) with geese (NISP=37) and the Rail (NISP=31) a distant second and third (von den Driesch and Boessneck 1985).  The Buto avifauna is dominated by ducks, mostly A. platyrhynchos/A. acuta, (NISP=22) with coots, F.atra, a distant second (NISP=3) (von den Driesch 1997). The Tell el-Dab'a sample of birds is small, more comparable in size to the Kom el-Hisn sample, although it is much later in time.  The most common taxon is the Flamingo (NISP=6), it is followed by the Coot (NISP=5), Ducks (genus Anas ) (NISP=4), the Grey Goose (NISP=1) and the Back-tailed Godwit (NISP=1) (Boessneck: 1976).  I have identified the bird material from the Workers’ Town at Giza using the large comparative collection at the University of Michigan, Museum of Zoology.  In excavations at Giza I have identified 19 taxa.  The sample was dominated by the ducks; Anas acuta with NISP=136, A. crecca with NiSP=102, A. Penelope with NISP=45, and other ducks with NISP=27.  Geese are common (NISP=29) as is the common crane (NISP=18).  But the most common bird other than ducks is the coot, Fulica atra (NISP=45).  The importance of Coots and Ducks at Kom el-Hisn is mirrored at Giza and Tell el-Dab'a.  Ducks are important at Merimde-Benisalame but Coots are represented by only one element.  The absence of Coots at Merimde-Benisalame is surprising considering the large sample size.  These differences may be explained by variation between sites in micro-habitats.  For example Tell el-Dab'a was located near the coast and, hence, perhaps was near saltwater marshes, one of the habitats of the Flamingo. 


The Kom el-Hisn avifauna is not at variance with the avifauna of other Old Kingdom sites in terms of the taxa represented.  The question of whether ducks and geese were domestic in the Old Kingdom is open.  Given the dominance of ducks and geese at Kom el-Hisn and other Old Kingdom sites it is tempting to argue that they were domestic.  However, the dominance of ducks and geese is also seen at Merimde-Benisallame. On the other hand the tomb representations in Old Kingdom tombs of ducks and geese in aviaries (Darby et al. 1977, Houlihan 1986)) suggest domestication.  


The ratio of identified mammal to identified bird at Kom el-Hisn is 62.5:1.  The same ratio for Buto is 62.0:1 (von den Driesch 1997) and at Ibrahim Awad it is 31.1:1 (Boessneck and von den Driesch 1992).  For Merimde Benisalame it is 55.4:1 (Boessneck and von den Driesch 1985.  At the Workers’ Town the ratio is 25.8:1 in the Royal Administration Building and 248:1 in Gallery III.4 (Redding 2007 and unpublished data).  These data suggest that Kom el-Hisn used birds in about the same proportions compared to mammals as Buto and Merimde-Benisalame.    

The Mammals

(Class Mammalia)

Introduction


Mammals are represented by 40171.4 g of bone.  Of this total 13367.3 g, 1563 bone fragments, are identifiable to at least genus. The distribution of the mammal bone that could not be identified to genus is presented, by body part, in Table 16a and 16b.  The identifiable material will be discussed below by taxa.

The Domestic Taxa


Bos taurus  -  I have identified only 29 bone fragments from the three seasons of excavations at Kom el-Hisn as cattle.  The distribution of elements by square is presented in Table 7. The distribution of cattle elements by area of the body part is presented in Table 13.  Measurements were taken on 13 of the 29 bones (see Table 17).   The measurements seem to fall well within the range of domestic cattle when compared to measurements published for Merimde-Benisalame (von den Driesch and Boessneck: 1985), Tell el-Dab'a (Boessneck: 1976), the Kromer excavations at Giza (Kokabi 1980) and the cattle from the Workers’ Town at Giza (Redding, unpublished data).   Domestic cattle were used, in the dynastic periods, for meat, milk, leather and sacrifice.  One problem with unimproved breeds of cattle in Egypt at present is that they are notoriously poor milkers (Ward 1993).  Milk production is so low in rural areas that it is entirely consumed by the calf.  It is likely that this characteristic was also found in cattle in the Old Kingdom, since the unimproved breed in Egypt is a direct descendent (with some mixing from the Syrian breed) from Old Kingdom cattle.  Recent crosses with the Friesian breed have been made at specialized diary facilities in an attempt to increase milk production (Ward 1993).   


The ratio of cattle to sheep/goats at Kom el-Hisn is 0.05:1 and the ratio of cattle to pigs is 0.04:1.  The ratios for other sites are presented in Table 14.  What is immediately apparent is that cattle are under-represented at Kom el-Hisn when compared to every other site.  Cattle are at least 10 times more common at the site with the next lowest level of cattle, Workers Town at Giza,  But for Giza this is a whole site sample and when I look at elite areas of the Workers’ Town the ratio of cattle to sheep/goat rises to 13.6:1, while in the Barracks the ratio falls to 0.01:1.  These comparisons suggest, along with the small number of bones, that cattle at Kom el-Hisn were not important; however, other sources of information suggest that cattle were extremely important in the area and at the Kom el-Hisn.  

 Moens and Wetterstrom (1988) have summarized the data on cattle use in the Nile delta.  In the Old Kingdom this area of the Nile Delta was a center of cattle production (Kees 1978, Butzer 1976, Ghoneim 1977).  Kom el-Hisn was located in the Third Nome of Lower Egypt; a nome that included the Estate of the Cattle (Helck 1974).  It has been suggested that Kom el-Hisn was affiliated with the Estate of the Cattle either as part of the Estate or administered by it (Moens and Wetterstrom 1988).  The principal deity at Kom el-Hisn was the cow goddess Hathor.  The worship of Hathor at Kom el-Hisn dates to the Fifth Dynasty.  Another form of Hathor also worshipped at Kom el-Hisn was Sekhat-Hor, protectress of cattle.  Interestingly, even today Cairenes returning from Alexandria stop in the nearby villages to purchase the famous local beef and veal.  These data all suggest that cattle should have been important at Kom el-Hisn.

Another interesting source of information on the importance of cattle at Kom el-Hisn is the plant remains recovered in the excavations. They are primarily derived from burnt animal dung that was used for fuel (Moens and Wetterstrom 1988).  Based on the very low level of occurrence of sheep/goat dung pellets. it is assumed that most of the dung used was from cattle.  And, based on the distribution of plant taxa in the samples it has been suggested that the cattle that produced the dung were either penned (or at least restricted to feeding in fields) or present at the site only during the inundation (being maintained away from the site during most of the year (Moens and Wetterstrom 1988).   

 The apparent conflict between the faunal data and the other sources discussed above may be resolved if one assumes that Kom el-Hisn was a center of cattle rearing but that the animals belonged to the state or a temple and were not consumed on the site.  If this were the case the only animals that might be consumed would be animals that died of natural causes.  Natural mortality rates in unimproved breeds of cattle are highest in the first year of life and after ten years (Dahl and Hjort: 1976:37-40).  Hence, it is most likely that only bones of calves and very old animals will appear at Kom el-Hisn.  Fusion data were recorded for 12 bones and,  while this is not a large enough sample to construct a survivorship curve, the age distribution is of interest.  Five bones were fused and seven unfused.  Only one of the fused bones, a distal metapodial, fuses after 2 years of age.  All the unfused bones were from elements fusing after 2 years of age.  Hence, we have evidence of only one animal living more than two years.  This age distribution is quite different from the others published.  In the Predynastic sample from Hierakonpolis (number of elements that could be aged =16), mature cattle account for 75.0% of the sample, adult animals 6.3%,  subadults 12.5% and juveniles 6.3% (McArdle 1982:117).  At Neolithic Merimde-Benisalame the ratio of adult to young/infant cattle has been calculated for each unit and in eight of nine units adults outnumber young/infants by at least 3:1 (von den Driesch and Boessneck 1985:7).  At Buto 60% of the cattle consumed were after they attained 2 years of age (von den Driesch 1997).  At Maadi 57% of the cattle were older than 2 years of age (Boessneck et al. 1989).   The only site that has a similar age structure is the Workers’ Town at Giza.  In the Western Town area of the site, which was occupied by an elite, almost 100% of the cattle were slaughtered prior to 2 years of age; indeed, most were slaughtered before 1 year.  

Ovis/Capra  -  Domestic sheep/goats are represented in the samples by 615 bones weighing 3815.6 g.  Measurements taken on 120 of the identifiable elements are presented in Table 17.  The distribution of sheep/goat remains by square is presented in Table 7.

Sheep and goats are a source of meat, milk, fiber and leather and they were, apparently, a source of all these products in Dynastic Egypt (Darby et al. 1977).  Interestingly, Darby et al., in their review of the use of milk in dynastic Egypt, mention the use of milk from cattle, goats and asses, but never mention the use of sheep milk.  If sheep milk was not used in dynastic Egypt this may have had an important influence on differences in tactics of herding sheep and goats.  In the unimproved breeds of sheep in Egypt at present the majority of the milk goes to the lambs  (Ward 1993).   It is the goat in modern villages that is the household dairy animal (Ward 1993).  Given continuity in the genetics of sheep and goats in rural Egypt, it is likely that in the Old Kingdom sheep were probably primarily used for meat and wool while goats were probably used primarily for meat and diary.   

The sample of sheep/goat fragments, unlike cattle, is large enough to allow a discussion of body part distribution.  Table 9 presents the distribution of the sheep/goat material by region of the body and by square.  The category "head" includes all teeth and skull elements.  'Proximal limb' includes all the meat bearing bones of the limbs; scapula, innominate, humerus, femur, radius, ulna, patella, tibia and lateral malleolus .  'Distal limb' includes the non-meat bearing portions of the limb; podials, metapodials, seasmoids and phalanges.  The ratio of proximal to distal limb fragments for the sheep/goat material at Kom el-Hisn is 0.84:1.  Perkins and Daly (1968) first suggested the importance of the relative distribution of proximal and distal limb fragments.  They examined the faunal remains from a hunting and gathering site in Turkey, Suberde , calculating the relative proportion of distal to proximal limb fragments for cattle and sheep/goats. They found a bias toward distal limb specimens in cattle and a bias toward proximal limb elements in sheep/goats.  Perkins and Daly explained this difference in distribution as the result of what they called the "Schlepp effect."  The wild sheep/goats were returned to the site intact so that the distribution of proximal and distal limb elements was more equal.  The distribution of proximal and distal limb fragments in sheep/goats was considered the normal or expected. The wild cattle were butchered away from the site and the hide with the distal limb bones attached was used as a sack to schlepp the meat back to the site.  Perkins and Daly argued that this resulted in distal limb elements for cattle being over-represented at the site.   Differences in distribution of proximal and distal limb fragments have become a controversial subject in the literature on faunal remains from sites in Africa (Binford 1984 and 1989, Klein 1976, 1989 and 1999, Turner 1989, Milo 1998, Bartram 1999).   All of these authors use a model of expected representation of body parts based on the MNI of the most frequently occurring limb element. The element used varies among the taxa (see Klein 1989 Figure 2).  I find this technique not useful and instead have created a “baseline model” based on actually skeletal counts and breakage patterns. The expected ratio of proximal to distal limb fragments maybe calculated by counting the number of parts each limb normally breaks into and totaling these parts for the proximal and distal elements.  An appropriately broken sheep/goat skeleton will produce 28 proximal fragments and 60 distal fragments.   Using this technique I have calculated that, for bovids, if whole animals are being deposited in a site, I would expect to find that the ratio of meat bearing (proximal) to non-meat bearing (distal) would be 0.47:1. In terms of percentages, distal limb elements would compose 68% of the total number of limb fragments and proximal elements 32%. 

I have calculated a ratio of meat bearing to non-meat bearing for the sheep/goat sample  at Kom el of 0.84:1.  This differs substantially from the expected established from my model, 0.47:1.  At Kom el-Hisn proximal limb elements are over-represented, or, conversely, distal limb elements are under-represented.  One explanation for this bias is that sheep/goats were butchered at some other locality (at Kom el-Hisn or another site) and portions of meat containing primarily proximal limb elements were being brought into the areas we sampled.  Another possible explanation is that distal limb elements were being selectively removed.  This is a problem that must be explored in future seasons. Is there a controlled, butchering area on the site?


The number of sheep/goat fragments, second only to pig at 716 fragments, attests to the importance of sheep/goats at Kom el-Hisn. A major question is whether sheep and goats were herded primarily for local consumption or maintained, like the cattle, as state or temple herds.  A number of workers have produced models predicting species mix, survivorship and sex ratio patterns based on the goals of herders (Redding 1981, Payne 1973, Dahl and Hjort 1976, Cribb 1984).  This literature will not be reviewed here and the data from Kom el-Hisn formally compared to each model.  The pertinent data from Kom el-Hisn will be reviewed briefly in terms of the published models.  


The first source of data on herd management strategies and tactics that will be examined is the ratio of sheep to goats.  Disagreement exists over characters for distinguishing elements of sheep from those of goats and their reliability.  At the time I did the identification of the Kom el-Hisn fauna the elements I considered diagnostic are the horn core, petrous-temporal, atlas, axis, scapula, distal humerus, proximal radius, radial carpal, intermediate carpal, ulnar carpal, pubis, calcaneum, and metapodials. I now utilize phalanges and the astragalus.  The characters used to separate sheep and goat bones of each of these elements have been checked with wild and domestic samples of sheep and goats and with domestic samples from several geographic regions:  hence, they are the most reliable.  I was able to identify 78 bone fragments to species, with 42 identified as sheep and 36 as goat.  This is a sheep/goat ratio of 1.2:1.


Only one worker has attempted to explain patterns in the ratio of sheep to goats (Redding 1981, 1984).  At Merimde-Benisalame the sheep/goat ratio is 19.9:1 (von den Driesch and Boessneck 1985), at Ibrahim Awad it is 1.2:1, at Tell el-Dab'a it is 14.2:1 (Boessneck 1976)  at Maadi it is 1:1, at the Kromer excavations at Giza it is 2.2:1 (Kokabi 1980), at the Workers’ Town at Giza it is 3.3:1 (Redding 1992b), at al-Shaykh Said it is 0.4:1, and at Hierakonpolis it is 0.51:1 (McArdle 1982).  In terms of the sheep/goat ratio Kom el-Hisn resembles none of these.  It is quite different from the ratios at other delta sites.  The high ratio sites were all analyzed by German or German trained individuals, while the low ratio sites were done by Americans.  This may be spurious but it would be interesting and important to have the Germans re-analyze one of the samples done by the Americans or vice versa.  Assuming that the differences are real and not the result of differences in training, a number of factors may feed into the differences.  The first factor is to consider is variation in the types of areas sampled.  The Giza samples are from a special settlement housing individuals working on the pyramid complex.  Hence, the fauna probably represents animals brought onto the site as provisions for the workers.  The sheep/goat ratio at Giza may simply reflect proportions of animals brought from surrounding estates or assigned from surpluses.  Similarly, the ratio at Tell el-Dab'a may result from excavation of deposits associated with structures inhabited by individuals not directly involved in subsistence and receiving their meat from a market or from the state or temples.  A second factor is differences in the subsistence tactics employed at different sites.  Merimde-Benisalame is a Neolithic site located on the western edge of the Nile Delta.  The high ratio at Merimde-Benisalame may indicate the heavy involvement of the inhabitants with sheep pastoralism. This also may be tested using sex ratio and survivorship data.  The low ratio at Hierakonpolis may indicate that the inhabitants of locality 11 and 29 were primarily involved in agriculture or that the surrounding areas offered extremely poor pasturage. But then we have a similar ratio at al-Shaykh Said, which was a site whose inhabitants were not involved in agriculture but were provisioned.  Perhaps the low occurrence of sheep may be characteristic of sites in Upper Egypt.  Another problem for future research.  


The Kom el-Hisn sample comes from floors and garbage deposits associated with residential structures.  The structures sampled to date do not provide any evidence that the inhabitants were administrators or involved in craft production.  Hence, the deposits appear to be associated with individuals directly involved in subsistence.  The sheep/goat ratio at Kom el-Hisn at 1.2:1 is not low enough to suggest extensive involvement in agriculture (Redding 1981, 1984).  Based on a comparison to sites in Iran and Iraq the sheep/goat ratio indicates a mixed strategy of herding and farming (Redding 1981, 1984). 


The sheep/goat ratio of 1.2:1 is a consumption ratio.  It reflects the rates at which sheep versus goat bones are entering the deposits.  Since reproductive rates are different for the two taxa, the sheep/goat ratio in the animal population exploited will be different.  Sheep produce 0.8 lambs/ewe/year and goats produce 1.2 kids/doe/year (Redding 1981).  These figures combined with consumption ratio yield a ratio of sheep to goat in the population around the site of 1.8:1.


The second source of data on herd management strategies and tactics is the age structure of the slaughtered population, which comes from fusion data on the sheep/goat limb elements.  At Kom el-Hisn state of fusion could be determined for 143 bone fragments and these data, presented in Table 10, were used to construct a survivorship curve based on an index of fusion.  First, elements were grouped based upon a similar age of fusion.  Then the bones assigned to each group were scored on the basis of 1.0 for a fused element, 0.5 for an element in the process of fusing and 0.0 for an unfused element.  Finally, an average score was calculated for each of the age groups and these are plotted in Figure 1.  Using the counts in Table 10 the percentage of animals entering the Kom el-Hisn deposits older than one and older two years of age was calculated.  These ages are important for determining herding tactics. At Kom el-Hisn 67% of the animals in the sample survived beyond one year and 60.0% survived beyond two years.  It is these two survivorship rates that will be compared to other sites.  I must remind the reader of a couple of caveats. First,  the curve in Figure 1 reflects the combined kill-off pattern for sheep and goats and the tactics used in herding the two taxa may have been different.  Further, the kill-off pattern at a site may result from herding tactics employed at that site or, if animals are being brought into the site or are leaving the site, the pattern may reflect regional tactics.  Hence, this curve must be used with caution.  It may not reflect the results of a single tactic.


Given these caveats the pattern of kill-off at Kom el-Hisn is unusual.  Survivorship data for Giza (Kokabi), Maadi, Hierakonpolis and Merimde-Benisalame are presented in a different form and cannot be directly compared to the curve for Kom el-Hisn.  For Buto, Ibrahim Awad and al-Shaykh Said I do not have fusion data. In the Kromer excavations at Giza data on kill-off are based on eruption of the molars and wear on the third molar (Kokabi 1980:525).  It compares in part with the Kom el-Hisn data as about 70% of the animals entering the site were older than two years.  In the Workers’ Town at Giza excavations at Giza survivorship is based on fusion and only 48% of the animals entering the deposits were older than two years (Redding 1992b).  At Maadi 45% of the sheep/goats survived beyond two years based on tooth eruption (Boessneck and von den Driesch 1989).  At Hierakonpolis kill-off data are based on relative time of tooth eruption and no ages were assigned to the categories created (McArdle 1982:117).  Assuming the categories newborn, young, juvenile and subadult all apply to animals with an unerupted M3 then only 43.7% of the animals killed at Hierakonpolis were over the age of two years (Silver 1969, Deniz and Payne 1982).  In the  Merimde-Benisalame samples, which are dominated by sheep,  50% of the animals killed were over the age of two years (von den Driesch 1985:15).  


The limited kill-off data from Hierakonpolis, Maadi and Merimde-Benisalame compare quite well with data sets from other sites in the Near East with domestic sheep and goats (Hole et al. 1969:285, Redding 1981) and the pattern is usually associated with a tactic of maximizing meat off-take for local consumption (Payne 1973: 282, Redding 1981).  The Kom el-Hisn curve is unusual.  The low percentage of animals under two years of age is a character usually found on sites that rely on hunting of wild sheep and goats (e.g.: Hole et al. 1969:285): an explanation that can be quickly discarded.   The Kom el-Hisn kill-off resembles the pattern that Payne (1973:284) constructs as the result of tactics to maximize wool (fiber) production.  This is one explanation for the Kom el-Hisn kill-off pattern that needs to be tested in future seasons.  A second explanation is that sheep, like cattle, were maintained by a central authority and the residents of the site had only limited access to sheep.  Remember that the curve represents a mixture of the tactics used in sheep and goat herding.  The second line in Figure 1 is based on mortality data for flocks of sheep maintained under conditions of extensive management (Redding 1981).  The lines quickly diverge in the first year.  But this may be due to the under representation of the limb bones of young animals.  Bones of young animals are softer and more easily destroyed, however, equally possible is that the flocks are maintained away from the site and young animals that die of natural causes are consumed by shepherds at peripheral settlements.  The lines are almost identical at one and two years of age.  Are people only using animals in this age group that die of natural causes?  After two years survivorship declines dramatically from the expected.  This probably represents the consumption of two-year old males.  But even at two years of age sheep/goat survivorship at Kom el-Hisn is higher than recorded for other sites.  Where are the additional one and two-years olds?  A possible explanation for the absence of these one and two year olds is that the sample is biased by the removal from the area of animals between the ages of one and two years.  This could occur if animals of that age were being shipped to urban areas for consumption.  


The third source of data on herd management strategies and tactics comes from the determination of a sex ratio for the two taxa.  Sex of the pubis can be determined based on the development of the ilio-pectineal eminence. Sex of the atlas and axis can be determined based on the thickness of body.  I was able to sex 9 fragments from the Kom el-Hisn sample, seven of these are from females and two from males: a ratio of females to males of 3.5:1.   At Merimde-Benisalame von den Driesch and Boessneck (1985) used measures on the distal humeri and distal tibiae to estimate the sex ratio.  The sample of measurements from these two elements for Kom el-Hisn is too small to establish curves that could be used to determine sex ratios.  However, the measurements available may be placed on the curves from Merimde-Benisalame.   The greatest breadth of the trochlea could be measured on seven humeri from Kom el-Hisn (Table 17).  Comparing these measures to the graph for Merimde-Benisalame (von den Driesch and Boessneck 1985:17) two fall in the cusp between male and female, four are female and one a male.  This is a female to male ratio of 4:1, which is almost identical to the ratio based on pubic bones.   Unfortunately, this nice story is upset by measures of the greatest breadth of the distal end on six tibiae from Kom el-Hisn.  When these three measures are placed on the graph for Merimde-Benisalame (von den Driesch and Boessneck 1985:17) one falls in the cusp between male and female, three are female and two are male.  This is a female to male ratio of 1.5:1.  Larger samples are needed.  


The sex ratio of 3.5 females to every male is unusual in archaeological samples.  In sites using a strategy of maximizing meat, milk, or herd security the sex ratio should be close to 1:1 (Redding 1981 and 1984).  The only herding tactic that would produce a strongly female biased sex ratio in the faunal remains is the removal of juvenile males to other sites for consumption.   This supports part of the explanation offered above to account for the high percentage of animals older than two years.  


If cattle were present in large numbers around Kom el-Hisn it is likely that the goats and sheep were maintained, for the most part separately, and by different segments of the society.  Sheep have more diet overlap with cattle than do goats; hence, sheep compete more directly with cattle (Redding 1984).  Hence, it is unlikely that sheep would have been maintained in the same area in substantial numbers.  The herds of sheep, with a few goats, may have been maintained further out from the site, possibly towards the western edge of the Nile Delta.  Small numbers of goats may have been herded relatively closely to the site, in the same areas as the cattle, and used as a local source of milk and meat.  This scenario certainly fits with the hypothesis that sheep were being controlled by a central authority.  If this is the case then one would expect the survivorship curves for sheep and goats to differ.  Sheep should exhibit a "natural mortality" survivorship curve while goats should exhibit a curve reflecting herd security.  Unfortunately, with the data at present we are unable to test these predictions. 

Sus scrofa  -  The pig is represented in the samples by 716 bones weighing 5775.1 g.  Table 11 presents the distribution of the pig material by region of the body and by square.  Measurements taken on 89 of the identifiable elements are presented in Table 17.  The measurements taken on the upper and lower third molars may be used to determine whether the Kom el-Hisn pigs are wild, domestic, or a combination.  None of the measures recorded fall outside the range for the domestic pig. 


Judging from recent faunal reports the pig was an important subsistence resource in the Nile Delta during the Old Kingdom.   Based on number of identified specimens (NISP) pigs were more important than sheep/goats and cattle at Neolithic Merimde-Benisalame (von den Driesch and Boessneck 1985), Buto (von den Driesch 1997), Ibrahim Awad (Boessneck and von den Driesch 1992) and Old Kingdom Kom el-Hisn (Tables 14).  Further, domestic pigs were consumed in Upper and Lower Egypt at Neolithic, Predynastic, Early Dynastic, Old Kingdom, Middle Kingdom and New Kingdom sites (Hecker 1982:Table 1; Redding 1992a). 

Counter to this trend of pig consumption as a major protein source in the Old Kingdom, are the data from the Workers’ Town at Giza and al-Shaykh Said.  At the Workers’ Town pigs are uncommon in the barracks area and, in general, within the enclosure wall.  The ratio of sheep/goat to pigs in the Barracks is 41.6:1.  Pigs do occur at higher levels in the Eastern Town; the ratio of sheep and goats to pigs is 1.1:1.  At al-Shaykh Said no pig bones have been identified.  Residents of the barracks at the Workers’ Town (Redding 2007a and 2010) and al-Shakh Said (Willems et al. 2010) are being provisioned.   I have argued (Redding 1992a) that the pig played a unique role in the subsistence strategy of ancient Egypt.  The pig was not transported or manipulated by the central authority or was even of much concern to the central authority.  The pig functioned as a locally maintained, inexpensive (in terms of labor) resource that individual families could rear to supplement other sources of protein. The absence or low occurrence of pigs at provisioned sits certainly supports this argument.    

Pigs were probably used primarily for their meat.  The ratio of meat bearing to non-meat bearing bones at Kom el-Hisn is 0.55:1 while in a complete pig skeleton this ratio is 0.37:1.   In the pig, like in the sheep/goat, either proximal limb elements are entering the deposits at a level higher than expected or distal limb elements are entering the deposits at a level lower than expected.  Nevertheless, the sample is not biased sufficiently, and in the correct direction, to suggest pig meat is being imported onto the site.  They are probably reared and processed locally.

 Fusion data for 133 pig limb elements is presented in Table 12.  The limb elements in Table 12 were placed in three groups based on age of fusion.  Most of the fragments of pig bone entering the Kom el-Hisn sample came from animals at least one year old.  Between the age of one and two years slaughter of pigs reached its peak with almost half of the animals slaughtered being in this age group.  This pattern of kill-off may be explained by local consumption of herds maintained for subsistence.  A few injured or sick animals under the age of one year were consumed and between the ages of one and two years males were slaughtered while females in this age group were retained for breeding.  After two years of age females were consumed as they proved sterile, were injured or became sick.  Hence, mortality rates remain fairly stable after two years of age.  Kill-off data for pigs is available is Merimde-Benisalame and the data are based on tooth eruption (von den Driesch and Boessneck 1985:25).  The Merimde-Benisalame pattern is quite different from that of Kom el-Hisn: the majority of animals, 47%, at Merimde-Benisalame were under the age of 6 months!  Tooth eruption based data is also available for Maadi (Boessneck and von den Driesch 1989).  At the Workers’ Town at Giza we have samples of pig but the samples are small.  The fusion data suggest that the majority of the animals consumed were older than 2 years (Redding unpublished data). At Maadi only 17% of the pigs were less than 6mo when slaughtered and 41% were slaughtered after the age of two years.  The Maadi and Workers’ Town data corresponds quite well to the Kill-off data for Kom el-Hisn suggesting that these three sites exhibit a pattern characteristic of Old Kingdom villages and Merimde-Benisalame, which is much earlier, is anomalous.


Another interesting question related to pig rearing in ancient Egypt and was alluded to earlier.  What portion of the fish material on sites can be attributed to pig feeding?  It is quite likely that fish offal was fed to pigs.  Could the bias towards cranial fragments in some taxa of fish be related to feeding fish heads to pigs?  This needs to be examined closely.  One possible test would be to examine the data from a number of sites for a significant correlation between higher ratios of pig to sheep/goats and higher densities of fish cranial fragments.

Equus asinus  -  Equids are represented at Kom el-Hisn by 45 specimens weighing 1109.5 g.   The distribution of elements and bone fragments assigned to this genus is presented in Table 13.  Interestingly, 30 of the elements and bone fragments are from four excavation units from a single square, 1261-1074, which dates to the early Middle Kingdom.  Measurements taken on 13 of the identifiable elements are presented in Table 17. 

 Measurements on a complete metacarpal and a complete metatarsal provide a clue to the species of equid represented by the bones from Kom el-Hisn.  Using an index of the smallest breadth of the diaphysis divided by the greatest length, times 100 (Hilzheimer 1941:9-11), the Kom el-Hisn specimens, having indices of 14.3 for the metacarpal and 11.7 for the metatarsal, fall within the range for the ass (Hilzheimer 1941:11, Boessneck 1976:22).  Measurements on the other Kom el-Hisn bones fall compare well with bones identified as ass from Tell el-Dab'a (Boessneck 1976:23-24). 

 The domestic ass was well known and an important pack animal by the Early Dynastic (Darby et al. 1977:235).  No evidence that domestic asses were eaten has been found in any sites to date.  The occurrence of ass bones in the deposits at Kom el-Hisn most likely represents bones brought onto the site by small carnivores or animals that died on the site.  

Canis familiaris  -  A medium size canid is represented at Kom el-Hisn by 37 bone fragments weighing 40.3 g.  Measurements taken on nine of these elements are presented in Table 17.  These bones must be from the dog, C. familiaris, or the jackal, C. aureus.   Fortunately one mandible was recovered that exhibited overlap between the premolars and thus must represent a dog.  It is likely that most, if not all, of the canid material is from the dog.  A small percentage of the sheep/goat and the pig bone had evidence of carnivore gnawing.

The Wild Taxa

At present Kom el-Hisn is only 4-5 km from the western edge of the delta.  Based on some of the wild taxa present at Kom el-Hisn the western desert must have been exploited occasionally.  One question is how this exploitation occurred? It might have been directly with hunting parties leaving the site, perhaps during the annual inundation when labor requirements at the site may have reduced.  Another possibility is trade with more nomadic desert populations.  A third possibility is that herding camps exploiting the desert edge and the desert during the winter also exploited local wild resources.  A test of the first and second versus the third would be to examine the teeth of the wild bovids for evidence of a seasonal bias. 


The elements that were assigned to each of the following wild taxa are presented by square in Table 13.  

Gazella  sp.  -  A gazelle was represented by seven fragments weighing 18.6 g.  None of the material was measurable.   The species of gazelle represented cannot be determined.  Gazelles were probably hunted on the edge of the Western Desert. 

Addax nasomaculatus  -  The Addax is represented at Kom el-Hisn by a first phalanx from 1202S1070E that weighed 16.1g.  Measurements taken on this element are presented in Table 17.  This animal was probably hunted in the Western Desert.  

Alcelaphus buselaphus  -  The Bubal Hartebeest is represented at Kom el-Hisn by 43 bone fragments weighing 1035.6 g.   Measurements taken on 30 of these elements are presented in Table 17.  All of the measurements compare well with measurements taken on specimens from Merimde-Benisalame (von den Driesch and Boessneck 1985:37-38).  This animal is fairly common on sites throughout Egypt and is known at every delta site for which we have a faunal list.  The ratio of meat-bearing to nonmeat bearing bones is 0.37:1.  The expected ratio for Alcelaphus buselaphus is identical to that for sheep/goat, 0.47:1.  The observed ratio is the closest to the expected ratio of any taxa at Kom el-Hisn and suggests that animals were being returned to the site intact.  This is interesting because if the Hartebeest was living in the Western Desert and was hunted there, then considerable effort was expended bringing animals back to the site.  Another possibility is that the Hartebeest lived in the area around the site or was at least there seasonally.   

Felis catus  -  Three fragments weighing 4.5 g were recovered that represent a cat.  All three fragments were in the size range of the domestic cat or its wild relative.  A mandible was definitely referable to F. catus.  It is not possible to determine whether the remains are from domestic or wild individuals.

Lepus capensis  -  A proximal ulna weighing 0.4 g was recovered from 1150S1050E.  This fragment represents the cape hare.  Material that may be referred to the hare is found at a number of dynastic sites in Egypt.  It is likely that the hare was eaten, but with only one element recovered to date it is unlikely that the hare was an important source of food.  Indeed, if no more hare elements are recovered the possibility must be considered that the hare owes its presence at Kom el-Hisn to the activities of small carnivores.

Suncus murinus  -  The house shrew is represented at Kom el-Hisn by a left mandible from 1261S1074E.  The mandible has all of its unicuspids and the M1.  The identification of a house shrew at Kom el-Hisn is of interest because this species is not native to Egypt and was imported from the Indian region (Osborn and Helmy 1980:82, Harrison 1964:31).  This commensal shrew probably entered Egypt in a trading vessel and spread from settlement to settlement.   

Discussion for the Mammals

The Kom el-Hisn mammal fauna is dominated by domestic taxa.  Medium and large wild bovids were hunted but only the Bubal Hartebeest was an important subsistence resource.  In future excavations of Kom el-Hisn the distribution of Bubal Hartebeest bones must be carefully noted as they may be a resource to which certain segments of the society had preferential access.  

I have provided the ratios of various domestic taxa from the sites I have used for comparison along with Kom el-Hisn in Table 14.  The first pattern that stands out is how similar the ratio of cattle to sheep/goats is for all the sites except Kom el-Hisn and Buto.  Levels 5 and 6 at Buto have 934 cattle and only 15 sheep/goat fragments.  I think we need to have a very close look at the context of Level 5 and 6 at Buto.  Given the evidence of the botanical remains cattle were common at Kom el-Hisn they were just not part of the diet of the residents.

Another pattern apparent in Table 14 is the importance of pig, relative to cattle and sheep/goat, in all sites except the Workers’ Town at Giza and al-Shaykh Said.   At these two sites the authors have argued that the residents were provisioned by a central authority (Redding 2010, Willems et al. 2010).  The dominance of pigs in the Predynastic and Old Kingdom diet is underestimated by the counts. In terms of NISP pigs and sheep/goats dominate the Kom el-Hisn fauna.  Pigs are represented by 716 bones and sheep/goats by 614.  But pigs probably contributed more meat to the diet of the inhabitants of Kom el-Hisn than sheep/goats, since each pig would have contributed 1.5 times as much meat as a sheep/goat.  The contribution of the pig to the diet is even greater if the difference between pigs and sheep/goats in calorie contribtuion is considered.  Each 100 grams of pig meat provides 377 Kcal. while 100 grams of a fat sheep provides only 257 Kcal (Pellet and Shadarevian 1970:24).  Sheep meat does provide more protein, 17.0g/100g, than does pig meat, 13.0g/100g (Pellet and Shadarevian 1970:24), but since pigs outweigh sheep/goats the contribution of protein per animal is greater for the pig.  However, the contribution to the diet of milk from sheep and goats has not been considered. But as noted above, sheep may not have provided any milk and goats only small amounts (Ward 1993). Pigs appear to have been the major mammalian source of calories and protein for the inhabitants of Kom el-Hisn and other sites in Ancient Egypt.  But this does not necessarily mean that the local, domestic animal population was dominated by pigs.  The ratio of pigs to sheep/goats a Kom el-Hisn, 1.2:1, is a consumption ratio.  We must use reproduction and production data for these taxa to calculate the ratio of pigs to sheep and goats in the local population.  Sows start reproducing at about 8 months and under extensive conditions have an average litter size of 8.9 and a weaned litter size of 7.0 (Williamson and Payne 1978:552-54).  They may give birth, on average, every 176 days (Williamson and Payne 1978:552-54).  The yield of pigs under extensive conditions is 14 young/sow/year (Williamson and Payne 1978:552-54).  Under extensive conditions the yield rate for the goat is 1.2 kids/doe/year and for sheep the rate is 0.8 lambs/ewe/year (Redding 1981:110).  Hence, to produce the observed consumption ratio one would need only 7 sows for every 100 ewes/does.  A ratio of 14.3 sheep/goats for every pig in the live population around the site! 

The final pattern in Table 14 is the dominance of sheep over goat.  This pattern is not as strong as the other two.  As I mentioned earlier, the problem may be, in part, due to differences among faunal analysts in identification.  However, in general, sheep are dominant in the faunas.  The exceptions are Maadi and al-Shaykh Said.  For Maadi, Boessneck and von den Driesch (1989) identifying the faunal remains from excavations in 1948 and earlier by Amer and Ibrahim produced a sheep to goat ratio of 1.0:1; while Bokonyi (1985) working with fauna produced by the Puglisi excavations produced a sheep to goat ratio of 1.9:1.  At al-Shaykh Said goats dominate with a ratio of sheep to goat of 0.4:1.  This is the only site in Egypt at which goats dominate the caprines. 

Summary for the Mammals

Domestic cattle are represented by only 29 bone fragments at Kom el-Hisn.  Given this it is logical to conclude that cattle were not important.  However, for reasons stated above it is suggested that cattle were herded in the area, probably in large numbers, but were under the control of a central authority.  Hence, only a small number of very young or very old animals entered the site.  This conclusion will need to be carefully examined in future seasons.  

Pigs were present in substantial numbers but were maintained by individuals as a supplemental source of protein.  They probably fed on garbage and fish offal as well as being allowed to visit fallow fields.  Young males were systematically consumed starting at one year of age.

Sheep/goats were herded around Kom el-Hisn with sheep and goats appearing in the site in a ratio of about 1.2:1.  The data on kill-off patterns seem to indicate the removal from the area of sheep/goats between the ages of one and two years.  Animals under one year of age that died due to accident or natural causes were consumed at the site along with females over the age of two years that proved sterile.  However, the kill-off data represents the lumping of data from sheep and goats and it is unclear whether similar tactics were used in herding sheep and goats.  It is likely that sheep were herded away from the site and were under the control of a central authority while goats were maintained around the site.  It maybe possible to distinguish sheep and goat mandibles from young animals (Payne 1985, although see Zeder and Pilaar 2010) and this combined with the systematic recording of tooth eruption and wear (e.g.: Deniz and Payne 1982, Grant 1982, Payne 1973) should provide us a data base to construct separate kill-off patterns for sheep and goats. Another, perhaps more reliable approach to understanding differences between sheep and goats in slaughter is the use of the phalanges.  Sheep and goats can be distinguished based on the phalanges  (Zeder 2010).  Since these elements fuse between 12 and 16 months they can be a critical marker for differences in slaughter between the two taxa. 
I have suggested above that at Kom el-Hisn sheep and cattle were being maintained by a central authority and managed for maximizing off-take.  Also, pigs and, to some extent, goats were resources for local consumption.  This explanation for the patterns at Kom el-Hisn yields a number of predictions on the structure of fauna at a site provisioned by the central authority.  The first is that the fauna should be dominated by cattle and that these should be, primarily, one to two year old males.  A second prediction is that the sheep/goat ratio should be strongly biased toward sheep.  For sheep, also, elements from one to two year old males should dominate the assemblage.  A third prediction is that pigs should be rare at provisioned sites.  These predictions have been tested recently with a faunal sample from a workers' residential area at Giza and the fauna corresponded to all of the predictions (Redding 1992b, 2007a, 2007b, 2010). 

Discussion 

 Fish, birds and mammals appear to have been the important vertebrate subsistence resources at Kom el-Hisn.  Ratios between vertebrate classes or percentages for these vertebrate classes can be calculated but it is difficult to understand their meaning.   Statements for a single site such as "mammalian material is twice as common in the site as fish material," which describe relative use of large taxonomic groups, have little meaning.  They, however, may have meaning when these ratios are compared between sites.  If the relative use  is similar or different the question becomes "why"?  The problem is that the counts and weights for the classes of vertebrates published by specialists working in Egypt are rarely comparable.  The counts for several of the sites must be from picked samples as identified fragments out number unidentified fragments.  The only sites in Egypt that have published comparable data are Merimde-Benisalame, the Workers’ Town at Giza, and al-Shaykh Said. The published data from Ibrahim Awad, Maadi, and Buto are not directly comparable. Given this, however, I have calculated the ratio of identified fish to identified mammal and identified bird to identified mammal for all the sites I use for comparison.  These are presented in Table 15. 

A problem with the Kom el-Hisn data is that the unidentified mammal and fish material from the 1984 season at Kom el-Hisn was weighed while in subsequent seasons it was weighed and counted.  Hence, I will have to rely on counts of bone and these would not include the samples recovered in 1984.  Also given problems with the other sites in terms of reporting of unidentifiable fragments, I will use only the identified bone fragments for each Class to calculate rations.  At Kom el-Hisn the ratio of fish to mammal based on identified bones is 0.41:1 and the ratio of bird to mammal based only on mammal and bird bone identified at least to genus is 0.03:1.  

Given all of the difficulties with compatibility the patterns in Table 15 are fairly robust.  Two types of sites obtain with regards to the ratio of identified fish to identified mammal.  The first have a higher relative density of fish with a range of 0.41: to 0.76:1.  The second type has a lower relative density of fish remains with a range of 0.12:1 to 0.19:1.  I do not see any general pattern related to distance from the Nile or location in the Nile Delta.  Interestingly, the two sites that seem to have been provisioned are located in different groups. The second pattern in Table 15 is in the ratios of identified birds to identified mammals.  The levels are extremely close (range 0.01:1 to 0.04:1).  Clearly the patterns need to be examined in future studies and analyses.  Are they real?  What do they mean?

Summary and Conclusions

 The residents of Kom el-Hisn utilized fish, reptiles, birds, and mammals for subsistence.   Reptiles were rarely used, probably only obtained when encountered.  Birds were used more frequently but were probably hunted only during the fall and winter when water fowl were abundant on the lakes and marshes of the Nile Delta.  Fish made an important contribution to the diet of the inhabitants.  Most of the fish were obtained locally.  Body part distribution data indicate that  Synodontis  sp. was obtained and processed locally.  Some portion of the residents at Kom el-Hisn may have been involved in drying cichlids for consumption at other sites.  Material representing the marine fish Sparus auratus were certainly brought onto the site from coastal areas.

 The Kom el-Hisn fauna is dominated by mammals.  Several wild taxa were used but only the Bubal Hartebeest was hunted regularly and body part distribution data indicate that the animals were slaughtered at the site.  The most important mammalian taxa were the domesticates; pigs, sheep, goats and cattle.  Based only on meat contribution pigs seem to have been more important to the subsistence of the inhabitants that the other domesticates but formed a much smaller portion of the local domestic animal population than the consumption ratio would indicate.  They were probably raised locally with households having their own small herd.  Sheep and goats contributed not only meat but may have contributed some milk to the diet, however, it is likely the only goats contributed milk and not much.  The kill-off pattern may indicate that some portion of the populations of sheep and goats was primarily being raised for an external market.  Cattle, despite their small numbers at Kom el-Hisn, were maintained locally in large numbers.  This conclusion is in part based on the importance of cow dung at the site (Moens and Wetterstrom, 1988).  Cattle were probably controlled by a central authority and were not available to the majority of the residents of Kom el-Hisn.  

 Three seasons of excavation at Kom el-Hisn have yielded a faunal sample that has provided important insights into the subsistence behavior of the inhabitants and their economic relations with the rest of the Old Kingdom Egypt.  The analysis has answered a number of questions but has posed new ones.  In particular, it is apparent that we need to develop new methodological techniques.  We need a reliable way to establish separate kill-off patterns for sheep and goats.  Also, better data on sex ratios in the domestic taxa are needed.  Finally, a need to develop data that allow comparison with other Egyptian sites is apparent.


