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                                   Introduction





          The site of Kom el-Hisn yielded a considerable vertebrate fauna


          and in spite of a high, fluctuating water table in the area the


          bone was in very good condition.  The result is an opportunity to


          closely examine animal use in the delta during the Old Kingdom.


          Kom el-Hisn is an important site for a number of reasons.  Two of


          these are that the faunal data is being published as a unit and


          that it is the only faunal sample from an Old Kingdom site that


          was excavated from residental areas and not from tombs, temples,


          palaces or worker's dormitories.





          The analysis of the Kom el-Hisn fauna presented in this paper


          attempts to go beyond simple description or an account of


          relative abundances.  Patterns in the faunal data will be


          identified and subject to intra- and intersite comparisons in an


          attempt to explain them.  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.  The approach I use has considerable


          problems.  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.  However,


          frequently the filters and processes act uniformly across the


          site and may be ignored, or by examining changes in ratios


          between taxa rather than counts, percentages or relative


          abundance the effect of the filters and processes may be


          cancelled out.  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 subsistence strategies and tactics


          used by the inhabitants of the site. If this position is


          incorrect, then over time we will find that serious discrepancies


          exist between explanations and the data or between models of


          human subsistence and the data. Even if this is the case by using


          the approach advocated above, it should help us identify where


          and how the biasing agencies effect faunal samples and direct us


          in compensating for their effects.





                                   Methodology


               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
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               rough sorting into mollusc, fish, reptile, bird, mammal, and


               unidentifiable was completed.  The molluscan material was


               not identifed but was weighed and counted.  Molluscs are


               found in all excavtion units but are not considered further


               in this report primarily because no evidence was found that


               molluscs played any role in the diet of the inhabitants.


               The fish material was divided into two piles, identifiable


               to at least genus and not identifiable to genus.  The


               material that was not identifiable to at least genus was


               divided into cranial, vertebrae, post-cranial but not


               vertebrae, and unidentifiable. In 1984 these piles were only


               weighed, in 1986 they were counted and weighed.  Material


               identifiable to sub-family was identified and each element


               was weighed.  The reptilian and bird bone was identified to


               the lowest possible level and each piece was weighed.  The


               bird material was identified by Steven Goodman.  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 and


               unidentifiable.  In 1984 these piles were only weighed; in


               1986 they were counted and weighed.





               In this report 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


               Measurements were taken 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 were commonly


               taken are 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.  I have found this same ratio to be


               useful in separating other taxa of bovids (unpublished


               data).





                                   Data Update


               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





                                          2






































               mixed with other materials have been added.  Fragments of


               pig and sheep-goat teeth that could not be indentified 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 13).  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).








                                    The Fish


                              (Class Osteichthyes)





                                   Introduction


               Fish are represented in the samples from Kom el-Hisn by


               494.8g of bone.   Of the total, 273.6g could be identified


               to at least the level of the genus.  The remaining 221.2g


               could only be sorted into the categories cranial, post-


               cranial not vertebrae, vertebrae, and, not identifiable to


               body part.  The distribution of the fish material is


               presented in Tables 1, 2 and 3.  In the following discussion


               of the identifiable material all ecological and behavioral


               information is taken from Brewer, 1986,  and von den


               Driesch, 1986.





               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.  Fish were undoubtedly an important source of


               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 _e_t_ _a_l.


               1977).  Representations in tombs indicate that fish were


               processed by drying.  Based on the tomb 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 processsing


               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 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
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               Driesch 1986) and have tenatively 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


          _B_a_g_r_u_s sp. - Two species of this genus, _B_._ _b_a_y_a_d_  and _B_._ _d_o_c_m_a_c


          are found in the delta.   Both species are carnivorous bottom


          feeders that avoid salt water.  _B_._ _b_a_y_a_d  spawns in May.  The


          meat of this fish is considered to be good.  This fish is


          represented at Kom el-Hisn by 20 bones, 19 of which are cranial


          and only one of which is post-cranial. Post-cranial elements,


          spines and vertebrae, of this genus are soft and would not


          preserve well.  Also, remember that pectoral spines in this


          anaylsis are considered as cranial elements. Hence, the high


          ratio of head to body for this taxa.





          _C_h_r_y_s_i_c_h_t_h_y_e_s_ _ _a_u_r_a_t_u_s_  -  These fish are believed to be


          carnivorous bottom feeders.  The meat of this fish is considered


          to be reasonably good.  This taxon is represented at Kom el-Hisn


          by only 2 bone fragements one of which is cranial and one of


          which is post-cranial.





          _C_l_a_r_i_a_s sp. - Two species of Nile catfish, _C_._ _a_n_g_u_l_a_r_i_s  and _ _C_.


          _l_a_z_e_r_a, have been recorded in Egypt.  The latter is more common.


          The fish of this genus are omnivorous and seem to prefer shallow,


          poorly oxygenated water.  They are easily captured in shallow


          waters during the breeding season. Unfortunately the breeding


          pattern is not well understood. The meat of the Nile catfish is


          considered  edible but is frequently watery.  The Nile catfish at


          Kom el-Hisn is represented by 6 bones all of which are from the


          head.





          _S_y_n_o_d_o_n_t_i_s  sp. -  Four taxa of this genus have been recorded


          from archaeological sites in the Nile Delta (von den Driesch


          1986).  The fish of this genus are omnivorous bottom-feeders.


          They prefer deep, open waters.  The meat of this fish is


          considered edible but insipid and dry.   This genus is


          represented by 86 bones in the deposits at Kom el-Hisn, 74 of


          which are cranial elements and 12 of which are post cranial


          elements. The majority of cranial elements in the samples are


          pectoral spines and dermatocranial elements.   Twenty-four


          pectoral spines were recovered and this represents 28% of the


          total sample of _S_y_n_o_d_o_n_t_i_s sp. elements. Thirty-seven dermal


          plates were recovered and this represents 43% of the total number


          of elements identifed as _S_y_n_o_d_o_n_t_i_s sp.  The only other site in


          the area for which we have counts of _S_y_n_o_d_o_n_t_i_s sp. elements by


          body part is Merimde-Benisalame (von den Driesch and Boessneck


          1985, von den Driesch 1986).  At Merimde-Benisalame pectoral


          spines account for 53% and dermatocranial elements 29% of the





                                          4






































          total number of elements identifed as _S_y_n_o_d_o_n_t_i_s_ sp.  A number of


          explanations could be offered for the difference between the two


          sites.  However, the pattern is deceptive because 36 of the 37


          dermatocranial elements at Kom el-Hisn are from two squares and


          four units while the pectoral material is spread throughout the


          samples. Hence,  it seems that the characteristic of the


          _S_y_n_o_d_o_n_t_i_s sp. sample at Kom el-Hisn that needs to be explained


          is the lack of dermatocranial elements.  It is unlikely that


          pectoral spines were preferentially brought into the site (i.e.:


          pectoral spines are over-represented) because the percentage of


          post-cranial parts at Kom el-Hisn is similar to that of Merimde-


          Benisalame (14% at Kom el-Hisn and 18% at Merimde-Benisalame).


          These data suggest that the number of pectoral spines at Kom el-


          Hisn is compatible to the number of individuals based on post-


          cranial parts and, thus, dermatocranial elements are under-


          represented.  The explanation for the under-representation of


          dermatocranial elements is unlikely to be differential


          survivability as dermal plates are very dense and flat and,


          hence, actually should be preferentially preserved.


          Dermatocranial elements are not entering the deposits in the


          proportions one might expect.  This is supported by the evidence


          of the other major category of skull bones, splanchnocranial


          elements.  At Merimde-Benisalame splanchnocranial bones form 5%


          of the sample while splanchnocranial elements are absent at Kom


          el-Hisn.  The heads of _S_y_n_o_d_o_n_t_i_s sp. do not show up in the


          deposits in the proportions expected based on post-cranial and


          pectoral elements.  This suggests that most of the _S_y_n_o_d_o_n_t_i_s sp.


          were being brought to Kom el-Hisn already gutted and decaptitated


          and were not obtained locally.





          _L_a_t_e_s_ _n_i_l_o_t_i_c_u_s -  The Nile perch is carnivorous and seems to


          prefer deep, well-oxygenated water.   The meat of this fish is


          considered to be excellent.  This fish is represented at Kom el-


          Hisn by 6 bones all of which are from the cranial region.





          _T_i_l_a_p_i_a  spp. - This cichlid genus is represented by three


          species in Egypt, two of which are common in the Nile delta.


          These fish appear to be omivorous and prefer shallow, near-shore


          water.  What breeding data is available seem to indicate the fish


          of this genus breed in the early summer and summer.  The meat of


          this fish is considered to be very good. This taxa is represented


          at Kom el-Hisn by 101 bones, 38 of which are from the cranial


          region while the remaining 63 are post-cranial, 62% of the


          _T_i_l_a_p_i_a sp. bones are post-cranial. At Merimde-Benisalame, 77% of


          the the _T_i_l_a_p_i_a sp. bones are post-cranial.  Thus, it appears


          that cranial elements are represented at the two sites in about


          equal numbers.  Using comparative specimens of _T_i_l_a_p_i_a  collected


          in Egypt, estimating breakage in skulls and counting identifiable


          elements, I would predict that if entire fish were entering the


          archaeological record between 70 and 80% of the elements


          recovered should be post-cranial.  At both sites this seems to be


          the case.  But because fish were dryed and processed both with
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          and without their heads (Darby _e_t_ _a_l. 1977) it is not possible to


          infer that all the _T_i_l_a_p_i_a sp. were being caught locally.





          _T_e_t_r_o_d_o_n_ _f_a_h_a_k_a  -  This puffer feeds primarily on molluscs. Very


          little is known about its behavior and habits.  The meat of this


          fish is edible.  It is represented at Kom el-Hisn by 4 bones all


          of which are large, crushing mandibles/maxillae. These elements


          are very dense and, with the exception of an occasional vertebra,


          the only elements representing this fish that are reported from


          sites





          _S_p_a_r_u_s_ _a_u_r_a_t_u_s - This is a marine fish that is known to enter


          brachish water.  The meat of this fish is considered to be


          excellent.  This fish is represented by 77 bones at Kom el-Hisn,


          all pharyngeal plates 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 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?





                              Summary and Discussion


               A summary of counts and weights for each of the taxa


               identified at Kom el-Hisn is provide in Table 4.  The fish


               taxa have been grouped into three categories based on


               relative abundance.  This was accomplished by placing the


               taxa along an abundance line and looking for breaks in the


               distribution. The first group, composing the most abundant


               taxa,  includes _ _T_i_l_a_p_i_a_ sp.  (NISP=101), _S_y_n_o_d_o_n_t_i_s sp.


               (NISP=86) and _S_p_a_r_u_s_ _a_u_r_a_t_u_s (NISP=77).  A second, lower


               level of abundance, is represented by _B_a_g_r_u_s sp. (NISP=20).


               The third group, composed of taxa rarely used, includes


               _C_l_a_r_i_a_s sp. (NISP=6), _ _L_a_t_e_s_ _n_i_l_o_t_i_c_u_s (NISP=6),  _T_e_t_r_o_d_o_n


               _f_a_h_a_k_a (NISP=4) and _ _C_h_r_y_s_i_c_t_h_y_e_s_ _a_u_r_a_t_u_s (NISP=2).   Using


               the technique described above and faunal data published by


               von den Driesch, 1986, I have created comparable groupings


               of fish for other Neolithic, Early Dynastic, Old Kingdom,


               and Middle Kingdom sites in Egypt.  The categories for Kom


               el-Hisn are compared to the other sites in Table 6, a


               comparison based on rank is provided in Table 5.   Based on


               Table 6 species usage at Kom el-Hisn most closely resembles


               Merimde-Benisalame, a Neolithic site, and Minshat Abu Omar,


               an Early Dynastic site.  Both of these sites are located in


               the delta.  The major differences between Kom el-Hisn and


               Merimde-Benisalame are; Clarias sp. is extremely important


               at Merimde-Benisalame while it is rare at Kom el-Hisn, and a


               larger number of rare taxa have been recorded from Merimde-


               Benisalame.  The major differences between Kom el-Hisn and


               Minshat Abu Omar are; _T_i_l_a_p_i_a sp. is superabundant at


               Minshat, _L_a_t_e_s_ _n_i_l_o_t_i_c_u_s  is more abundant at Minshat than


               at Kom el-Hisn, and Bagrus sp. is absent at Minshat.
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               Interestingly, at Merimde-Benisalame _C_l_a_r_i_a_s 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.





               The fish taxa most important at Kom el-Hisn are _T_i_l_a_p_i_a


               sp., _S_y_n_o_d_o_n_t_i_s sp. and _S_p_a_r_u_s_ _a_u_r_a_t_u_s.  The latter is a


               marine fish and must have been imported from the


               Mediterranean.  I have argued above, based on body part


               distribution, that most of the _S_y_n_o_d_o_n_t_i_s sp. may have been


               brought into Kom el-Hisn either from a peripheral fishing


               settlement or from some distance away.  The presence of the


               imported _S_p_a_r_u_s_ _a_u_r_a_t_u_s  strengthens this contention.  Were


               all the fish imported?  It is certainly possible that


               _T_i_l_a_p_i_a sp. may have been imported, however, given that Kom


               el-Hisn is located in the delta, irrigation was probably


               practised and the site may have been located close to a


               branch of the Nile. It is likely that at least some of the


               inhabitants of Kom el-Hisn fished and that some if not all


               of the _T_i_l_a_p_i_a sp. were obtained locally.  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)





               Eight bones representing 4 taxa were identified as reptile.


               The total weight of reptile bone is 11.2g.  The reptiles


               identified include a lizard, a snake, the soft-shelled


               turtle, and the tortise.  The distribution of bone of


               retiles is presented by taxa in Table 7.  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 which 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 soft-shelled turtle, _T_r_i_o_n_y_x_ _t_r_i_u_n_g_u_i_s, is represented
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               at Kom el-Hisn by a single carapace fragment.  The soft-


               shelled turtle is a prized source of food but based on


               personal experience is very difficult to hunt and kill.





               A tortise, _T_e_s_t_u_d_o_ _ _g_r_a_e_c_a, is represented by 5 carapace


               fragements.  The tortise 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 Birds


                                   (Class Aves)





                                   Introduction


               Birds were represented in the samples by 178 bone fragments


               and 9 egg shell fragments.  The total weight of bird


               material is 82.9g.  The distribution of bird material is


               presented by square in Table 7.  Twenty-five bone fragments


               were identifiable to at least the level of the genus and 23


               of these were identifiable to species.  All the egg shell


               fragments were from the Ostrich.  Identifications were done


               by Steven M. Goodman and the following, except for parts of


               the Summary and Discussion, are from a report he prepared.


               Modern Egyptian ornithological information has been adapted


               from Goodman and Meininger (in press).  References to


               ancient occurrences derived from Houlihan and Goodman


               (1986).





               The Nile Delta is one of the most important wintering areas


               for Eurasian waterfowl in all 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 Taxa


          _S_t_r_u_t_h_i_o_ _c_a_m_e_l_u_s  -  The ostrich is represented at Kom el-Hisn by


          9 egg shell fragments.   Ostrich egg shell is common on dynastic


          Egyptian sites while the bones of ostrich are rare. Eggs would


          have been a valuable food resource and the empty shell would nave


          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).





          _A_r_d_e_a_ _c_i_n_e_r_e_a   -  A portion of the head of a coracoid from


          1235S1056E was identfied as Grey Heron.   The Grey Heron is a
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          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 incidences of breeding have been


          recorded for northern Egypt.  _A_r_d_e_a herons are common in dynastic


          art and many representations are clearly of this species.





          _P_l_a_t_a_l_e_a_ _l_e_u_c_o_r_o_d_i_a   -  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.





          _A_n_a_s_ _p_e_n_e_l_o_p_e   -  Five elements were tentatively assigned to


          this taxon; however, it is possible that some of this material


          may represent the Shoveler (_A. _c_l_y_p_e_a_t_a ).  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.  Wigeons are common


          migrants and winter visitors.  They have been recorded in Egypt


          from late September to late April.  Wigeons are particularly


          common in the Nile Delta Lakes; about 35,600 were counted between


          14 and 16 Januray, 1980, on Lake Burullus (Meininger and Mullie


          1981).  Several representations of this species are known from


          dynastic scenes of fowling and processions.  Bone remains have


          been identified in offerings left in royal tombs (Winlock 1941).





          _A_n_a_s_ _c_r_e_c_c_a   -  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).





          _A_n_a_s_ _p_l_a_t_y_r_h_y_n_c_h_o_s   -   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).





          _A_n_a_s_ _a_c_u_t_a   -  Three bone fragments were tentatively assignd 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
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          Gaillard 1908, Boessneck and von den Driesch 1982).





          _G_a_l_l_i_n_u_l_a_ _c_h_l_o_r_o_p_u_s   -  A proximal ulna from 1261S1074E was


          referred 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).





          _P_o_r_p_h_y_r_i_o_ _m_a_d_a_g_a_s_c_a_r_i_e_n_s_i_s   -  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.





          _F_u_l_i_c_a_ _a_t_r_a   -  Six bones could be referred to the Coot. These


          inlude: 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.





          _T_r_i_n_g_a cf. _e_r_y_t_h_r_o_p_u_s  -  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 _T_r_i_n_g_a  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 waterbirds


               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 fused 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
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               Wigeon (NISP=5) and the Pintail (NISP=3) ranking second and


               third.  The avifauna has been reported for three other sites


               in the delta  region.  In excavations at Giza the sample was


               dominated by the Grey Crane (NISP=80) followed by the Coot


               (NISP=10) and then several ducks of the genus _A_n_a_s  (each


               with a NISP=2) (Kokabi 1980).  At Merimde-Benisalame the


               sample is large and is dominated by ducks of the genus Anas


               (_A_._ _p_l_a_t_y_r_h_y_n_c_h_o_s_/_A_._ _a_c_u_t_a  NISP=66 and _A_._ _q_u_e_r_q_u_e_d_u_l_a_/_A_.


               _c_r_e_c_c_a_  NISP=57) with geese (NISP=37) and the Rail (NISP=31)


               a distant second and third (von den Driesch and Boessneck


               1985).  The Tell el-Dab'a sample of birds is small, more


               comparable in size to the Kom el-Hisn sample.  The most


               common taxon is the Flamingo (NISP=6), it is followed by the


               Coot (NISP=5), Ducks (genus _A_n_a_s ?) (NISP=4), the Grey Goose


               (NISP=1) and the Back-tailed Godwit (NISP=1) (Boessneck


               1976).  The dominant taxa at Merimde-Benisalame, Giza and


               Tell el-Dab'a are all absent at Kom el-Hisn.   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 salt water marshes, one of the habitats of


               the Flamingo.














                                   The Mammals


                              (Class Mammalia)





                                   Introduction


                Mammals were represented by 23348.1g of bone.  Of this


               total 7114.9g, 762 bones, were 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 13.


               The identifiable material will be discussed below by taxa.





                              The Domestic Taxa


          _B_o_s_ _t_a_u_r_u_s  -  Only 20 bone fragments have been recovered in two


          seasons at Kom el-Hisn that can be identifed as cattle. The


          distribution of cattle elements by area of the body and by square


          is presented in Table 12.  Measurements were taken on 7 of the 20


          bones (see Table 14).   The measurements for which comparable


          samples are avaliable at Merimde-Benisalame (von den Dreisch and


          Boessneck 1985), Tell el-Dab'a (Boessneck 1976) and Giza (Kokabi


          1980) seem to fall well within the range of domestic cattle.





                 Cattle were used in the dynastic periods for meat, milk,


               leather, sacrifice.  The small number of cattle bones from
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               Kom el-Hisn would seem to indicate that cattle were not


               important;  however, other sources of information suggest


               that cattle were extremely important in the area and at the


               site. At other sites for which we have faunal data cattle


               are a dominant species in the sample of bone.  In the


               Neolithic deposits at Merimde-Benisalame domestic cattle are


               represented by 3573 fragments (von den Driesch and Boessneck


               1985:6).  The ratio of cattle to sheep/goat at Merimde-


               Benisalame is 0.6:1 and the ratio of cattle to pig is 0.5:1.


               In the Old Kingdom deposits at Giza 743 bone fragments have


               been identified as domestic cattle (Kokabi 1980:520).  The


               ratio of cattle to sheep/goat is 0.8:1 and the ratio of


               cattle to pigs is 43.7:1. In the Predynastic deposits at


               Hierkonpolis domestic cattle are represented by 375 bone


               fragments (McArdle 1982:116).  The ratio of cattle to


               sheep/goat at Hierakonpolis is 0.8:1 and the ratio of cattle


               to pigs is 5.7:1.





               The delta region in the Old Kingdom 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.  This foundation,


               which was apparently dedicated to rearing cattle, dates back


               to the First Dynasty (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 in press).  The principal diety 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 worhsiped at Kom el-Hisn was Sekhat-Hor,


               protectress of cattle.   The plant remains recovered in the


               excavations at Kom el-Hisn are primarily  derived from burnt


               animal dung that was used for fuel (Moens and Wetterstrom,


               in press).  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, in


               press).





               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 unimporved


               breeds of cattle are highest in the first year of life and


               after ten years (Dahl and Hjort 1976:37-40).  Hence, it is
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               most likely that only bones of calves and very old animals


               will appear at Kom el-Hisn.  Fusion data were recorded for


               nine 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 four 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).





          _O_v_i_s_/_C_a_p_r_a_  -  Domestic sheep/goats are represented in the


          samples by 333 bones weighing 2043.6g.  The distribution of bone


          fragments assigned to these genera, presented by body part and


          square, is presented in Table 8.  Measurements taken on 80 of the


          identifiable elements are presented in Table 14.





                Sheep and goats are a source of meat, milk, fiber and


               leather and they were apparently sources of all these


               products in Dynastic Egypt (Darby _e_t_ _a_l. 1977).


               Interestingly, Darby _ _e_t_ _a_l., 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.  Sheep and goats were probably used


               primarily for their meat.   The ratio of meat-bearing to


               nonmeat-bearing bones is 0.74:1 (Table 8) while in a


               complete sheep/goat skeleton this ratio is 0.5:1.   This


               close correspondence along with the number of cranial


               fragments suggests complete animals were being slaughtered


               in the areas of the site sampled.





               The number of sheep/goat fragments, second only to pig at


               339 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
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               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 reliablity. The elements considered diagnostic in the


               anaylsis of the Kom el-Hisn fauna are the horn core,


               petrous-temporal, atlas, axis, scapula, distal humerus,


               proximal radius, radial carpal, intermediate carpal, ulnar


               carpal, pubis, calcaneum, and metapodials.  The characters


               used to separate sheep and goats 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.


               Thirty-six bone fragments were identified to species, with


               17 identified as sheep and 17 as goat1. This is a sheep/goat


               ratio of 1:1.





               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 22.1:1 (von den Driesch


               and Boessneck 1985), at Tell el-Dab'a it is 14.2:1


               (Boessneck 1976), at Giza it is 2.2:1 (Kokabi 1980), and at


               Hierakonpolis 0.51:1 (McArdle 1982).  In terms of the


               sheep/goat ratio Kom el-Hisn resembles Hierakonpolis in


               Upper Egypt rather than the other lower Egypt sites.  This


               presents some interesting problems.  The high ratio sites


               were all analyzed by





          1  This figure differs from what might be derived from the column


               totals presented in Table 8 because horn cores were


               eliminated in constructing the sheep/goat ratio. Both sexes


               of goat have horns while horns may or may not be present in


               female sheep.  Hence, any sheep/goat ratio using horn cores


               would be biased towards goats.





          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 differences 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
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          receiving their meat from a market or from the state or temples.


          These statements may be tested with sex ratio and survivorship


          data.  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


          Hierokonpolis may indicate that the inhabitants of locality 11


          and 29 were primarily involved in agriculture or that the


          surrounding areas offered extremely poor pasturage.  The former


          is the more likely explanation.





               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 1:1 is not low enough to


               suggest extensive involvement in agriculture (Redding 1981,


               1984, n.d).  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).  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).  If


               cattle were important at Kom el-Hisn it is unlikely that


               sheep would have been maintained in the same area.  Goats


               may have been herded relatively closely to the site, in the


               same areas as the cattle.  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.  If


               this is the case then one would expect the Kill-off patterns


               for sheep and goats to differ.  Unfortunately, with the data


               at present we are unable to test this prediction.  With


               material collected in future seasons and with the re-


               analysis of material collected to date we hope to be able to


               develop separate curves for the two species, perhaps by


               using teeth wear.





               The second source of data on herd management strategies and


               tactics comes from fusion data on the sheep/goat limb


               elements.  At Kom el-Hisn state of fusion could be


               determined for 82 bone fragments and these data, presented


               in Table 9, 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
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               calculated for each of the age groups and these are plotted


               in Figure 1.  Using the counts in Table 9 the percent of


               animals entering the Kom el-Hisn deposits older than two


               years of age was calculated. This figure, 75.6%, was


               determined for the purpose of comparison with other data


               sets.  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 this


               caveat the pattern of kill-off at Kom el-Hisn is unusual.


               Survivorship data for Giza, Heirakonpolis and Merimde-


               Benisalame are presented in a different form and cannot be


               directly compared to the curve for Kom el-Hisn.  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.  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, 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 (McArdle 1982)


               and Merimde-Benisalame (von den Driesch and Boessneck 1985)


               compare quite well with data sets from other sites in the


               Near East with domestic sheep and goats (Hole _e_t_ _a_l.


               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 Giza


               kill-off data and the Kom el-Hisn curve are 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 _e_t_ _a_l. 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 for the kill-off pattern 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.  It is likely that neither of these two
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               explanations are adequate and the teasing out of the goat


               pattern from the sheep pattern in future seasons will


               provide new insights into the tactics used to herd sheep and


               goats at Kom el-Hisn.





               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.  Four pubis


               fragments were recovered that could be sexed, three of these


               were from females and one from a male: a ratio of females to


               males of 3:1.   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 five humeri


               from Kom el-Hisn (Table 14).  Comparing these measures to


               the graph for Merimde-Benisalame (von den Diresch and


               Boessneack1985:17) one falls in the cusp between male and


               female, three are  female and one a male.  This is a female


               to male ratio of 3:1, which is identical to the ratio based


               on pubes.   Unfortumately, this nice story is upset by


               measures of the greatest breadth of the distal end on three


               tibiae from Kom el-Hisn.  When these three measures are


               placed on the graph for Merimde-Benisalame (von den Driesch


               and Boessneck1985:17) all are male.  Larger samples are


               needed.  The sex ratio of 3 females to every male is of


               interest because it would support the second explanation


               offered above to account for the high percentage of animals


               older than two years.  If animals in the age group from one


               to two years are being removed for consumption at other


               locals these animals are undoubtedly mostly males.  Animals


               consumed locally would have been females that did not yean


               and were culled, and females and males less than one year of


               age that died because of accident or natural causes.  This


               would result in an on site sex ratio biased in toward


               females.





          _S_u_s_ _s_c_r_o_f_a  -  The pig is represented in the samples by 339 bones


          weighing 2928.0g.  The distribution of bone fragments assigned to


          this taxon is presented in Table 10.  Measurements taken on 80 of


          the identifiable elements are presented in Table 14.  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
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               Kingdom.   Based on number of identified specimens (NISP)


               pigs were more important than sheep/goats at Neolithic


               Merimde-Benisalame (von den Driesch and Boessneck 1985), and


               Old Kingdom Kom el-Hisn (Tables 8 and 10).  However,


               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).  Pigs


               were probably used primarily for their meat.  The ratio of


               meat-bearing to nonmeat-bearing bones at Kom el-Hisn is


               0.54:1 (Table 10) while in a complete pig skeleton this


               ratio is 0.24:1.   This close correspondence along with the


               number of cranial fragments suggests complete animals were


               being slaughtered in the areas of the site sampled.





               Fusion data for 76 pig limb elements is presented in Table


               11.  The limb elements in Table 11 were placed in three


               groups based on age of fusion.  A fusion index was


               calculated for each group and these were plotted in Figure 2


               to produce a kill-off curve for pigs.  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.  The only other Egyptian site for which 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 than that of Kom el-Hisn: the majority of animals,


               47%, at Merimde-Benisalame were under the age of 6 months!


               A number of explanations for the difference between these


               two sites might be advanced.  First, however, eruption data


               for Kom el-Hisn must be systematically examined to see if it


               supports the kill-off pattern generated by the fusion data.


               This will provide us with an interesting test of the degree


               of bias introduced into Kom el-Hisn by the preferential


               destruction of the limb elements of young animals.





          _E_q_u_u_s_ _a_s_i_n_u_s  -  An equid is represented at Kom el-Hisn by 37


          elements and bone fragments weighing 950.5g.   The distribution


          of elements and bone fragments assigned to this genera is


          presented in Table 12.  Interestingly, 30 of the elements and


          bone fragments are from four excavation units from a single


          square.  Measurements taken on 13 of the identifiable elements


          are presented in Table 14.
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               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 _e_t_ _a_l. 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.





          _C_a_n_i_s_ _f_a_m_i_l_i_a_r_i_s  -  A medium size canid is represented at Kom


          el-Hisn by 13 bone fragments weighing 14.6g.  Measurements taken


          on three of these elements are presented in Table 14. These bones


          must be from either the dog, _C. _f_a_m_i_l_i_a_r_i_s, or the jackal, _C.


          _a_u_r_e_u_s.   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.





                                   The Wild Taxa


          _G_a_z_e_l_l_a_  sp.  -  A single element, a right mandible fragment,


          represents a gazelle.  It is not measurable.   The species of


          gazelle represented can not be determined.





          _A_d_d_a_x_ _n_a_s_o_m_a_c_u_l_a_t_u_s  -  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 14.


          This animal was probably hunted in the Western Desert.





          _A_l_c_e_l_a_p_h_u_s_ _b_u_s_e_l_a_p_h_u_s  -  The Bubal Hartebeest is represented at


          Kom el-Hisn by 15 bone fragments weighing 524.6g. Measurements


          taken on 13 of these elements are presented in Table 14.  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.  Undoubtedly the Bubal Hartebeest was hunted in the desert


          areas to the west of Kom el-Hisn.  The ratio of meat-bearing to


          nonmeat-bearing bones is a little greater than 1:1 (Table 12) and


          the ratio of meat-bearing to cranial bones is 3.5:1.  These are


          the highest ratios for any taxon at Kom el-Hisn and indicate that


          animals were probably not being slaughtered at the site and meat-


          bearing elements were being preferentially brought onto the site.
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          _F_e_l_i_s sp.  -  A single proximal fragment of a metatarsal III


          weighing 0.6g and representing a small felid was recovered from


          1202S1070E.  No species determination is possible based on this


          fragment.





          _L_e_p_u_s_ _c_a_p_e_n_s_i_s  -  A proximal ulna weighing 0.6g 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.





          _S_u_n_c_u_s_ _m_u_r_i_n_u_s  -  The house shrew is represented at Kom el-Hisn


          by a left mandible rom 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.





                              Summary and Discussion


               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 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.





               The ratios of Pig to sheep/goat and sheep/goat to cattle for


               Kom el-Hisn are 1:1 and 16.6:1 respectively.  These ratios


               for Merimde-Benisalame are 1.1:1 and 1.7:1(von den Driesch


               and Boessneck 1985); for Giza, 0.02:1 and 1.2:1(Kokabi


               1980); for Hierakonpolis, 0.14:1 and 1.2:1 (McArdle 1982).


               Based on these numbers the domestic mammalian faunas of Giza


               and Hierakonpolis are similar and quite different from those


               of Merimde-Benisalame and Kom el-Hisn.  Kom el-Hisn


               resembles Merimde-Benisalame in the pig to sheep/goat ratio.


               Kom el-Hisn is quite unusual in the high sheep/goat to


               cattle ratio.





               In terms of NISP pigs and sheep/goats dominate the Kom el-


               Hisn fauna.  Pigs are represented by  339 bones and


               sheep/goats by 333.  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
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               and sheep/goats in calorie content is considered.  Each 100


               grams of pig meat provides 377 Kcal. while 100 each 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.  Pigs appear to have been the


               major mammalian source of calories and protein for the


               inhabitants of Kom el-Hisn.  Pigs were probably maintained


               locally as a subsistence resource.





               Sheep/goats were herded around Kom el-Hisn with sheep and


               goats appearing in the site in about equal numbers.  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 who 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


               possible to distinguish sheep and goat mandibles (Payne


               1985) 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.  In future


               field seasons species identification and eruption and wear


               data will be collected for all sheep/goat mandibles.  In


               addition we will be re-examining sheep/goat mandibles


               recovered in the last two seasons.





               Domestic cattle are represented by only 20 bone fragements


               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.





                                   Discussion





               Fish, birds and mammals appear to have been  the important


               vertebrate subsistence resources at Kom el-Hisn. Ratios


               between taxa or percentages for these taxa can be calculated


               but it is difficult to understand their meaning. Statements


               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.





                                         21






































               If they are similar or different the question becomes


               "why?".





               The only site in Egypt which has published comparable data


               is Merimde-Benisalame.  This Neolithic site,  like Kom el-


               Hisn,  is located on the western  edge of the Nile Delta and


               is close to the Western Desert.  Tell el-Dab'a may provide a


               second comparable data set when the final report, which is


               in press, is published.  At present the mammalian and fish


               data are published separately and represent different


               numbers of seasons  (Boessneck 1976,  von den Driesch 1986).


               A problem obtains, however, with comparing the Merimde-


               Benisalame data with the Kom el-Hisn data because the


               Merimde-Benisalame unidentified mammal and fish material is


               counted while the unidentified mammal and fish material from


               the 1984 season at Kom el-Hisn is weighed  (this problem was


               corrected in the 1986 analysis of the the Kom el-Hisn faunal


               material).  Hence, at present to compare the two sites only


               counts of the identifiable material can be used.  At


               Merimde-Benisalame the ratio of fish to mammal based on all


               the identified and unidentified mammal and fish bone


               recovered is 0.46:1.  The same ratio based only on bone


               identified at least to genus is 0.46:1.  At Kom el-Hisn the


               ratio of fish to mammal based on identified bones is 0.41:1.


               The ratio of bird to mammal bone at Merimde-Benisalame based


               on only mammal and bird bone identified to genus is 0.01:1.


               At Kom el-Hisn the ratio of bird to mammal based only on


               mammal and bird bone identified at least to genus is 0.03:1.


               The correspondence between the two sites in the ratios of


               fish to mammal and bird to mammal is impressive.   Based on


               this and discussions presented in taxonomic sections of this


               paper the Merimde-Benisalame and Kom el-Hisn faunas appear


               to be broadly similar.  It would be interesting to have


               other comparable data sets from other areas of the Nile


               Delta and from Upper Egypt.





                              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.  Some of the


               fish were obtained locally but body part distribution data


               indicate that some portion of the _S_y_n_o_d_o_n_t_i_s_ _ sp. entering


               the site were coming from processing areas at another


               location. Material representing the marine fish _S_p_a_r_u_s


               _a_u_r_a_t_u_s were certainly brought onto the site from coastal


               areas.
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               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 away from the site.  The most


               important mammalian taxa were the domesticates;  the 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.  They were


               probably raised locally with households having their own


               small herd. Sheep and goats contributed not only meat but


               also milk to the diet, however, it is difficult to assess at


               present the importance of milk to the inhabitants of Kom el-


               Hisn.  Sheep and goats were maintained locally  and


               slaughtered on the site.  The kill-off pattern may indicate


               that sheep and goats were 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, in press).  Cattle may have


               been controlled by a central authority and were not


               available to the majority of the residents of Kom el-Hisn.





               Comparisons of the aspects of the Kom el-Hisn fauna with the


               faunas of other sites in Egypt indicate that the fauna most


               closely resembles other sites in the Nile Delta,  in


               particular the site of Merimde-Benisalame.  This is of


               interest because it suggests that local environment in the


               Old Kingdom may have been the most important consideration


               in developing local subsistence strategies and tactics.





               Two 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, a need for developing data to


               establish separate kill-off patterns for sheep and goats is


               apparent. Also, better data on sex ratios in the domestic


               taxa are needed.  Finally a need to develop data that allows


               comparison with other Egyptian sites is apparent.  These


               problems are being addressed for Kom el-Hisn in research


               designs and reanalyses.
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