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IIPOU3BO/ICTBO AM®OP
B 9JJNHUCTNYECKOM XEPCOHECE

AM(opHI BIAMHICTIYECKOTO X epconeca N3y deHsl, HORaNyil, Tydine Apyroi
KepaMIriecKOil MPOAYRINI IPIIePHOMOPCKEX 1eHTPOB. OCOGEeHHO 9T0 Kacaer-
CAL KePAMIYCKUX K/IeilM, [eJkX GOopM Tapsl u cTraEgapTos eMroct L. B 10 sxe
BpeMsl BOIPOCHI, CBA3AHHBIE ¢ OPraHH3alueil IPOM3BOLCTBA HTOTO MACCOBOIO
BHfIa TPOJYKIMI XePCOHECCKUX MAaCTePCKUX, OCBEHICHBI SIBHO HENO0CTATOWHO.

BasknoceTs u mepcrekTHBHOCTH BHISICHEHHA BCEX HTATOB aMmpopHOro mpomns-
BOJICTBA BPAJ JII y KOTO BHIBOBYT BO3paskeHns. KoHkpernsie ke manpasmenns
HCCIE[0BAHNA HaMeUEeHE! i anpoOUPOBAHEL B Psijte PAGOT MOCIENHIX eCATIIE-
THIl 0 KePAMIIeCKOMY IIPOH3BOJCTBY PA3/IIMIHKIX {PEBHUX OOIECTB I 3AKIII0-
YAI0TCA B CKPYIYIe3HOM CHCTEMHOM AHAJIM3e OCTATKOB TOHYADHBIX IIPOM3-
BOJACTB IIPA MIMPOKOM HPHBJIEYEHHHN dTHOrpaduyecknx mabmomennit 2. QcoGxrit
HHTepec NPEeJICTaBIA0T Aa/ke He CTOJIBKO IIEJBIe COCYIH, CKOIBKO MACCOBLIL
KepaMHIeCKHiI MaTepHas I3 KyJbTYDHHIX CI0EB apXeoJOTHYCCKIYX IIAMSITHI-
KOB.

Jlst M3y9enns XepcoHeCCKOT0 TOHYAPCTBA K HACTOAMEMY BpPeMeHH HaKOII-
JIEHO MTOCTATOYHO MaTepHaja, M CTAaJl0 BOSMOMKHBIM CIEJaTh Pernpe3eHTaTNBHEIE
BBIBOJBL OTHOCHTETbHO TAKHX DPas/lesoB aMPOPHOrO NPOM3BOACTBA, KaK
chiphesas Gasa, meropmka 0OpaGOTKE CHIPBA, NPHEMH KOHCTPYHDOBAHOS It
opmoobpazosarms Tapsl, TEXHOJOTHA CYMIKA 1 06;KHUra, 00HeM IPOUBBOJICTRA,
ero aumHammka u Ap. CTpyKTypPy TaKOro MCCIENOBAHIS [e1eC006PasHO BEIEp-
JRUBATH B COOTBETCTBHE C eCTECTBEHHON IIOCTETOBATENBHOCTHIO CTYIEHeH Ke-
PAMITIECKOT0 TPOM3BOJCTBA, HAYMHAA AHAINS C XaPAKTEPUCTHKHE CHPBEBOIl
0aspl i1 BakagumBag 00KUTOM M OPraHU3aIUell PaGOTH MACTEPCKIX.

B nureparype myeercst HeCKONBKO MHEHHIl O CHIPHeBOir Gase Kepammuec-
Koro nmpoussopcrea Xepconeca. P. B. Axmepos mmmrer o TPex NCTOYHHKAX TJIH-
Hii: 13 yerhsa BeanOeka, us oxpecraocreit Banakaass u ¢ ceseproit CTODPOHEI
Cepacromona ®. B. II. Ranees u B. B. Bopucosa camraior, ato HCIOJIbh30Ba-
J0Ch Ba MecropokiennA — B yerbe BennGexa m s6ausn Xepcomeccroro ro-
pommma, B orioykennaAx [lesmuseil rops 4.

Oxpecrroct Banakmasst Kak BO3MORHELL HCTOYHIK CHIPbS, CKOpee Bcero,
ormafaor. B animHICTHIECKHI IePHOJ BTOT PailoH HAXOMWICH BHE TIpPeesIon
HEeIOCPeJICTBEHHOI DKOHOMIYECKOM dKCITyaTanun ropoga. Ilo kpaitmeit Mepe
HCIIOTh30BAHNE €T0 CHIPBEBLIX PECYPCOB UKCHPYETCs He PaHee PHMCKOTO Bpe-
meHI .

1 Azmepos P. B. O630p KepaMIMECKEX MacTepCKNX DILIMHICTIUCCKOTO Xepconeca. —
B, 1946, Ne 2; on ace. Amopsr ppesHerpedeckoro Xepcomeca.— BIU, 1947, No 1;
o s¢e. O KiIeiMaX KepaMmiecKuX MacTepoB DJUIIHICTHIECKOTO XepeoHeca. — BIlN, 1951,
Ne 3; Bopucosa B. B. Repayudeckue xieitva Xepcoreca n kiracenduranms XePCOHECCRAX
ampop. — HI, XI, M., 1974; Muraun B. 10. R usyuennmo XePCOHECCKIX KepPaMUIecKux
xaeint, — BJIH, 1979, No 2; Kay B, /. YTounennsii CHMCOK HMOH MATHCTPATOB, KOHTPO-
JHPOBABITNX KepaMitieckoe npoussozcTeo B Xepcomece Taspmueckom.— B, 1979,
Ne 3; Huroaaenso I'. M. O craufaprax eMKOCTH dINTHHUCTIMECKOTo Xepeomeca,—- Bian,
1978, No 3; Monaros C. I0. Eme pas o craEgaprax eMKOCTH aMpop HIINHECTHYECKOTO
Xepcomeca, — BII, 1980, N2 4 u mp.

2 Stevens 6. P. A Tile Standard in the Agora of Ancient Athens.— Hesperia, XIX,
Ne 3, 1950; Bopobvesa M. I'. Iepamuka Xopeama aHTHIHOTO NIepHoja. — Tpyasr Xopeam-
CROIT apXeosnoro-sTHorpaduiIeckoir sreneanmun, . 1V, M., 1959; Roberts I. P. Determina-
tion of the Firing Temperature of Ancient Ceramics by Measurement of Thermal Expan-
sion. — Archaeometry, 6, 1963; Noble I. V. The Techniques of Painted Attic Pottery.
N. Y., 1965; Rottlander R. G. Standardization of Roman provincial Pottery I111.—
Archaeometry, 12, 11, 1970; Bo6puncruit A. A. Tongaperso Boerounoii Enpors, M., 1978,

3 Aaxmepos. AMdopn..., ¢. 174 cm.

4 Kadees B. JI. Ouepkn ueropmm askomoMmKkn Xepcomeca Taspmueckoro 1—1V pg,
Xapekos, 1970, c. 79; Bopucosa. Yk cod., c. 101.

5 Bepmve-Jeaacapd A. JI. O Xepcomece,— WAK, 21, 1907, c. 92, npuM. 1; Coromo-
nur 9. M. HeckoIbKO HEMBJAHHAIX Hajmmceil Xepcomeca M ero OKpYIH. — H3, X1, 1974,
c. 36.
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Puc. 2. OOpasugt wacteit aMpOPH co caenamm BUTALHBANUA HaTbIAME (1) 1 ckpedKROM (2)

YeTaHoBIEHO, UTO XEPCOHECCKHe aM(OPHl cobmpamucsh He ma IBYX, Kak
npejmoaaraga M. B. fluenxo, a us TPEX-UETHIPEX OTHEIbHO HaI‘OTOBJI(;E[H])IX
gacreit. [loMuMO cTHIKA ABYX GJIOKOB TyiOBa ORIIM BBUTBIICHEL MOCTA coenn-
HEHHA TOpJIA ¢ ImIedoM (puc. 3) ** m mreva ¢ TYIOBOM 0 Imimy HAUGONBIIETO
amamerpa (pme. 4). Ilpexpacmo wmmm

IOCTPHPYET JaHHYI0 Mero n
COCY/I0OB TOT HECOMHEeHHBII darr, ur ¥ nuKky cOopK

ca Xopomo 3 p I

AW3e BEIABJAOTON SIS ORHA NIETANL — IMHEE PACKONA HA MECTAX COEEHEHHA
OTHeNbHBIX TaCIeil TYI0BA MPOXONAT HE IO TOPHBOHTANM, a 110 H0JOroi COh-
paJH, OIYCRAsCh IPOTHB YacOBOM crpenku. Ipuunna, Bﬂfxmm e o i e
cnnpf}.r[hﬁo-mry'rono.\t uHaixene (GpopMoBKa CTCHOK Takiie IIDOPH‘EXO M, 9TO PO#
JOTONH CHHPAILH, TPHILM, RAK MOKHO 3AMETHTH Ha npuMepe puc SJIHna mo Ir 5
KpyI BPAmaJIcsa IPOTHB YacoBoii cTpenku. Ypxamocs VeraEONa TOHYAPHEL

TomuAy TamEAHoro sKryra. Cyas mo panxy 06pasmon, rme Bﬂemﬁlzgnﬁggggg

HOCTH aM(op He CTOJNb TIATENBHO 3aTiXajKkena
B¢ G
HOTIePedHOe CeueHne OKOI0 2 cM, ! PEILHeM Taxoit skryr mMmedlx

Cncrema CTHIKOBKI OT/I@TBHO WBTOTOBICHHEIX ac
noit. Onucannwiit M. B. fimenko npuen COOPRE «BastuKk 11a
HCTOTB3OBANCA OBOIBHO MMHPOKO. Ceitgac o D A ReroGoky (puc. 6, 2)
MODPBe IpU MBTOTOBICHNH KPYIHOH mOCy6 1 Taps 44 geTca B Cpegmaemuo-
HA @pamemax amop mpocueruBaeTen IpyToit Hpne;u ?{Ham TOpasmo game
creif Cpesanch HON YIIOM I HAKIANBBATUCH APYD ma v Pas ornenrpuEIX ya-
COeJIMHEHHsT MPOMABEIBAIOCH CBEMell IO, TaRHMH}lYPu (puc. 6, 1). Mecto
JHCH YACTH KPYIHBIX COCYAOB B AHTHUmoN Xﬂpeaﬁe 41:9 00pasom crEIKOBA-
[TocaegoBaTenbHOCT MBPOTOBICHIIs TACTOH aare y
TOUHO HameRHo. BuiamMo, Kax 1o ceituac
CKIX TOHYIAPOB, MAcTeP HAUMHAJ

TeM ampop Grira pasmmd-

» 170 TYII0R0 ¢p T HIGRHIO0 wacTh TY-
MOBAJI0OCH B IEPEBEPHYTOM Buie — HAuTHATY Ponoanoi; EIM(IJUpr dop-
H TOCTENeRHO CY/RAIM TeN0 K JiHumy, it xe % HauGo1p1mepq nmaMeTpd
OTBEPCTHE TAKOIO PASMEpA, 4TOGH BHyrpy, Yo ABepPImraoey, L e
ATHO, 9T0 TOHYAP M3TOTABIMBAJ TOXPAN e I3 BOliTy Dyﬁa 'Becm{a BepO-
amop. [lazee KOHCTPYHPOBAHMe iy IyIo ce : ! 2

0 CHmgy BBepx.IiE?‘ OMEnakoprx wacTeH

OTaBnmBanocs maedos
2 Takum o0pasoM, HADLIA TIOATHED;
c. 174), orseprayras V. B. finenko. L RCHHe Dimoyen, P g
4 Ha oror darr oGparny mam B, Axme

> PoBa (AMmQopsL.-
% Wampe B, Winioo A Bol SHNManue A (Audop

1y : PRl
gYIBel'n_ Mginz, 1962, S. 24, Abb, 2t)pfe1n o q o
izilien und Griechenland. Mainz, 1965 ,
1% Bopobuesa. VK. cou., c. 184, puc )2(})’11 :
16 Hampe, Winter. Op. cit., 1965, g 7 fIf‘

L ABE
114 S e

3: ej Opferj :
s eidem, Boj Tﬁpf;i‘rlaet 0 Kreta, Megsenien und
1 Tat, 4, ,“2 1eglern in Siiditalien:

Pue. 3

Puc. 3. OGpasnsl co ciefadin COe/HeHIA
TOpJIa ¢ I1eY0M

Puc. 4. OOpasern co cjefaMi COEUIIHCHIA
wieda ¢ TYJOBOM

Puc. 4
arem ropao. B Taroil MOCJIEL0BATEILHOCTH OBIIIO Jerde ImPOKOHTPOIHPOBATE
TOUHOCTH COBMIONeHTsT He00X0MMBIX JTHAMETPOB.

Ilpocaesken €rocod OPOPMICHUA BEHUUKOB. IIpu maroToBienmu ropia
MacTep OTBOPAUNBAI HAPYKY YACTH YCThA I IPHUMABHIBAI OTOT Kpail K BHemHed
cropote ropaa, GopMys HysRHBIE HPOGmIs (puc. 7, 7). Vnorxa B mentpe ben-
guka ocrasanach mycrora (pue. 7, 2). Touno Taxoil ke IpHeM WUCHOAB3YIOT
cospemennbie romdapm 4.

CGopxa "acTeil cocysia B 0JHO I@JI0€ IPOUZBOAWIACH HOCIE HENPOI0 K-
TenbHOl BO3AYITHON MPOCYIIKH, KOI/Ia CTEHKH M3Jeans sarsepiaeior. O6uamno
TOTOBLIC YACTH OCTABJISIN COXHYTh HA HOUb, IPUKPLIB MECTa OYIYIIUX CTHKOB
paaskmoii Tpankoir *8. Taras nmpefoCcTOPOIRHOCTH MO3BOJANA NPH cOOpKe He-
CKOJBKO MCOPABHTH BO3MOKHEIE 0muOKN B pasmepax. Ilokasarexenm roro, uro
rakme OIMUOKHI MMEIH MECTO, CAY/KHT JOBOJBHO YacTO BCTPEYAIOMAACS Ha
XepCOHeCCKIX aM(popax HepeKomeHHOCTh TyJoBa.

Yacrn amdmpm coOHpaNuCh B 00paTHOM MOCAEAOBATEABHOCTH 0 OTHOIE-
Huio K cxeme ¢opmoBku. IlepBoHauyalibHO HA KPYTe BEHIOM BHU3 CTABHIOCH
ropao. K meMy TPHCOEHHANOCH INIEYO M, HAROHEIN, TYJIO0BO MIN YACTH Ty-
nosa ommo 3a ApyrmM. O Taxoii IMOCIENOBATEALHOCTH CBHAETEILCTBYET Dsij
¢parmentos aMdop €O creaMum CTHKOB HacTel (puc. 3, 4). OrBepcrue B HuUIK-
el yacTH TYJI0BA IO3BOJANO PYKE NPOHHKHYTH BHYTPD W IPOMASATH MBHI.
Moce 9T0OT0 TOHYAD B COMPAIBHO-/KTYTOBON TEXHHKe HaumHAX 0POPMIATH
JHEmE, TOCTENEHHO BaRPHIBASL OTBEPCTHE. SRryThi rIWHB CTIAREBAIHCH
¢ ofenx CTOPOH JI0 TeX mOp, moKa 210 On110 Bosmozuo. Ocrarpomeecs MajieHb-
Koe OTBepCTHE BSAICIMIANOCH KOMOM DIIHHEL, I JHNNE 3arTaJKABAIOCE
(puc. 8, 2). Muoraa sToT KOM DAMHEL OO/RUMAICS I 3aKRPYYUBAJICH, B PEBYIb-

TaTe 9ero HA BHYTPEHHEi IOBEPXHOCTH [IHMINA HAPALY C Bbl]:[y:i.gmmm KOMKa-
ME TaIEHE 0GPABOBHBAINCH CKIANKI T HEPOBHOCTH (pme. 8, 7) *°. Tarkmm 00-

47 Thid., S. 114, Abb. 106.:141
o8 don. Vs com, o4t
49 Eﬁi?nip Vk. cod., c. 124, puc. 6, 7
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tpers 111 B. no . 9. 1* Haubouee BaKHEM MOMEHTOM B RH3HI TOPOJA B JaH-
HBLil 0TPe30K BPeMeHH OO 0CBOeHNE OOMMPHEIX 3eMeNb B _CePepo—BanamoM
Kprwy. Cesasamnsie ¢ 9THM pOCT HaceJeHHs H moTpebHOCTENl BHYTPEHHEIO
PHIHKA [0JI7KHBI ORI CIOCOOCTBOBATH B UICIE IPOYEro U PasBUTHIO PeMecJa.

Bo3MO;KHOCTI Jis IPOBEPKI JQHHOTO YMO3PHTEJIHHOTO B OTHOIIEHUH aM-
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Translations from Russian into English of articles and books, or
parts thereof, on amphoras and related archaeological
subjects.
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The production of amphoras
in Hellenistic Khersonesos

The amphoras of Hellenistic Khersonesos have perhaps been studied
better than any other ceramic product of the centres of the Black Sea
area. This is particularly true of the ceramic stamps, the forms of
whole containers, and standards of capacity<fl>. At the same time,
questions connected with the organization of production of this mass
product of the Khersonesan workshops have obviously been
insufficiently clarified.

=== 1. Akhmerov, R.B. "Survey of ceramic workshops of Hellenistic
Khersonesos [Obzor keramicheskikh masterskikh
ellinisticheskogo Khersonesal]," <i>VDI<i> 1946 nr 2;



<i>idem.<i> "Amphoras of ancient Greek Khersonesos [Amphory
drevnegrecheskogo Khersonesa]," <i>VDI<i> 1947 nr 1;
<i>idem<i>, "On the stamps of master potters of Hellenistic
Khersonesos [0 kleimakh keramicheskikh masterov
ellinisticheskogo Khersonesa]" <i>VDI<i> 1951 nr 3;

Borisova, V.V. "Ceramic Stamps of Khersonesos and the
Classification of Khersonesan Amphoras [Keramicheskie kleima
Khersonesa i klassifikatsiia khersonesskikh amfor]," <i>NE<i>
11, Moscow 1974; Mikhlin, B.Iu. "On the Study of Khersonesan
Ceramic Stamps [K izucheniiu khersonesskikh keramicheskikh
kleim]," <i>VDI<i> 1979 nr 2; Kats, V.I. "Revised List of
the Names of the Magistrates Who Controlled Ceramic Production
in Tavridan Khersonesos [Utochnennyi spisok imen magistratov,
kontrolirovavshikh keramicheskoe proizvodstvo v Khersonese
Tavricheskom]," <i>VDI<i> 1979 nr 3; Nikolaenko, G.M. "On
Standards of Capacity of Hellenistic Khersonesos [0
standartakh emkosti ellinisticheskogo Khersonesal," <i>VDI<i>
1978 nr 3; Monakhov, S.Iu. "Once Again on the Standards of
Capacity of the Amphoras of Hellenistic Khersonesos [Eshche
raz o standartakh emkosti amfor ellinisticheskogo
Khersonesa]," <i>VDI<i> 1980 nr 4; and others.

The importance and promise of clarifying all stages of amphora
production would probably cause no objection. Specific trends of
research have been mapped out and tested in a series of works
published in the last decades on the ceramic production of various
ancient societies, and consist of scrupulous systematic analysis of
the remains of ceramic production with the wide use of ethnographic
observations.<f2> It is not so much the whole vessels as the mass of
ceramic material from the cultural strata of archaeological monuments
that are of special interest.

=== 2, Stevens, G.P. "A Tile Standard in the Agora of Ancient
Athens," <i>Hesperia<i> 19 nr 3 1950; Vorob'’eva, M.G.
"Ceramics of Ancient Khoresmia [Keramika Khorezma antichnogo
periodal]," <i>Proceedings of the Khoresmian Archaeological and
Ethnographic Expedition [Trudy Khorezmskoi arkheologo-
etnograficheskoi ekspeditsiil<i> 4, Moscow 1959; Roberts, I.P.
"Determination of the Firing Temperature of Ancient Ceramics
by Measurement of Thermal Expansion," <i>Archaeometry<i> 6
1963; Noble, I.V. <i>The Techniques of Painted Attic
Pottery<i>, New York 1965; Rottla\"nder, R.G. "Standardization
of Roman Provincial Pottery III," <i>Archaeometry<i> 12, II,
1970; Bobrinskii, A.A. <i>Pottery of Eastern Europe
[Goncharstvo Vostochnoi Evropy]<i>, Moscow 1978.

At present sufficient material has been gathered for a study of
Khersonesan pottery, and it has become possible to make representative
deductions concerning such aspects of amphora production as raw
material supply, the methodology of processing raw materials, the
methods of constructing and shaping the containers, the technology of
drying and firing, the volume of production, its dynamics, and other
aspects. It is expedient to keep the structure of such research in
accordance with the natural sequence of the stages of ceramic
production, beginning the analysis with the characterization of the
raw material supply, and completing it with the firing and
organization of work in the workshops.
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In the literature there are several opinions on the raw material ~
supply of the ceramic production of Khersonesos. R.B. Akhmerov writes .63
about three sources of clay: from the mouth of the Bel’bek, from the
vicinity of Balaklava, and from the northern side of Sevastopol.<£3>
V.I. Kadeev and V.V. Borisova consider that two deposits were used:
the mouth of the Bel’bek, and near the ancient town of Khersonesos, in
the sediment of the Devich’ia Mountain.<f4>

=== 3, Akhmerov "Amphoras ...", pl74 ff.

=== 4, Kadeev, V.I. <i>Surveys of the History of Economics in
Tavridan Khersonesos of the I-IV centuries [Ocherki istorii
ekonomiki Khersonesa Tavricheskogo I-IV vv]<i>, Khar’kov 1970
P79; Borisova <i>op. cit.<i>, pl01.

The vicinity of Balaklava as a possible source of raw materials
seems most unlikely. In the Hellenistic period this region was
outside the limits of immediate economic exploitation by the city. At
least the utilization of its raw material resources is not recorded
earlier than Roman times.<£5>

=== 5, Bert’e-Delagard, A.L. "About Khersonesos [0 Khersonese],"
<i>IAK<i> 21 1907 p92 nl; Solomonik, E.I. "Several Unpublished
Inscriptions in Khersonesos and its Surroundings [Neskol’ko
neizdannykh nadpisei Khersonesa u ego okrugi]," <i>NE<i> 11
1974 p36.

[p110]

Clay deposits in the mouth of the Bel’bek present a massif of
shore escarpments 10--20 m. in height, convenient for development,
stretching from the village of Uchkuevka to the mouth of the river
Al'ma. The deposit is located within the limits of direct visibility
from the ancient city of Khersonesos. The conditions for transporting
the raw materials by sea are also favourable, At the beginning of the
century, N.M. Pechenkin found here the remains of ceramic production
dated to the first centuries of our era.<f6> Work of the last few
years in the same region also notes the traces of pottery production
in late antiquity and middle ages. It must be noted, however, that so
far it is not clear to whom these production belonged---to Khersonesos
or to some other centre in the south-west Crimea. Hellenistic
materials have not so far been found in the vicinity of clay beds.
=== 6. Pechenkin, N.M. "Report on Excavations Conducted in the Summer

of 1903 on the Northern Side of Sevastopol and on the River
Bel’bek [Otchet o raskopkakh, proizvedennykh letom 1903 goda
na severnoi storone Sevastopolia i na reke Bel’bek],™ Archive
LOIA, folio 1 report 19 pl6 £f; <i>idem.<i> "Excavations in
the Vicinity of Sevastopol [Raskopki v okrestnostiakh
Sevastopolial ," <i>ITUAK<i> 38 1905 p30.

The quality of the clay from the deposits in the mouth of the
Bel’bek satisfies the demands of production, particularly the lower
part of the layers which consists of yellow carbonaceous clay of good
quality. At present these layers for the most part become wedge-
shaped and disappear into the depths of the ground. However, in the
period of the Phanagorian regression, which took place in ancient
times, the sea-level was considerably lower than it is now.<f7>

Naturally the given layers of clay were much more accessible and
apparently richer.
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Shilik, K.K. <i>The Changes in the Level of the Black Sea in the
Late Holocene [Izmenenia urovnia Chernogo moria v pozdnem
golotsene]<i> Abstract of Diss. Kand. Geog. Sciences,

Leningrad 1975 pl2.

Sources of raw material, not so rich, but of high quality, exist
in close proximity to the city. 1In ancient times the deposits of clay
were apparently developed in the Karantinnaia and Pesochnaia
gullies.<£8> The richest half-metre layer of yellow clay with small
natural inclusions of limestone is now located at the sea-level.
Samples of this clay were fired at temperatures from 700--1100 C. By
their visual indicators the experimental samples produced the same
structure and colour characteristics as the sherds of Khersonesan
ceramics.<f9> By its good plasticity and even shrinkage during drying
and firing the clay from the lower strata of the layers in the region
of the ancient city of Khersonesos is quite suitable for pottery
production.

=== 8, These layers, with a 20--30 cm. capacity, alternate with
layers of porous limestone and are clearly visible in the
bank escarpments of the above-named harbours and the northern
bank of the ancient city.

=== 9. Cores with samples of clay and a geological cross-section of
the Pesochnaia gully were kindly provided by V.V. Glazunov.

As for R.B. Akhmerov’s proposal of the existence of the pottery
production on the northern side of Sevastopol, so it has not been
proved. It was based on the short report of I. Makhov on the traces
of a ceramic workshop in this region.<£10> However, apart from 30
stamped handles and pieces of amphoras, no other traces of industrial
production or raw material development have been found here. It is
quite probable that I. Makhov had discovered the remains of a
Hellenistic settlement.

=== 10. Makhov, I. "Amphora Handles of Tavridan Khersonesos with the
Names of Astynomes [Amfornye ruchki Khersonesa Tavricheskogo c
imenami astinomov]," <i>ITUAK<i> 48 1912 pl54 nl.

Thus from the point of view of the quality of raw material and the
profitability of its development, only two clay deposits could have
been the most convenient and promising in the Hellenistic period. The
first of them was located in the Karantinnaia and Pesochnaia gullies,
immediately beyond the city wall. Although the clay is not deposited on
the surface here, its extraction was apparently advantageous due to the
closeness of the quarries. Noteworthy is the location of the industrial
ceramic centre near the mouth of the Karantinnaia gully, where from
ancient times to the middle ages there existed one more [sic: still
existed the same?] production centre.<f11> One gets the impression that
workshops were created next to the areas where the raw materials
surfaced in the surrounding gullies, Although clearly visible signs
of clay extraction are not detected in these places, nevertheless one
may suppose that in Roman times the old quarries were used during the
construction of vaults. The development of the second deposit in the
mouth of the Bel’bek made it possible to organize a cheap and regular
supply of raw materials by sea. So far there are no direct data which
testify that the pottery production of Hellenistic Khersonesos was
transferred next to the latter source of raw material as happened in

2.0Y4
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mediaeval times.

=== 11, Borisova V.V. "A Mediaeval Pottery Kiln [Srednevekovaia
goncharnaia pech’" <i>SKhM<i> 1 1960; Iakobson, A.L. <i>Ceramics
and Ceramic Production in Mediaeval Tavrika [Keramika i
keramicheskoe proizvodstvo srednevekovoi Tavriki<i> Leningrad
1979. A Hellenisitic kilm was discovered in the Pesochnaia
gully in 1977 by S.G. Ryzhov. See Zolotarev, M.I. "Ceramic
stamps from excavations in the port region of Khersonesos
[Keramicheskie kleima iz raskopok v portovom raione
Khersonesa)," in <i>The Ancient and Mediaeval City [Antichnyi i
srednevekovyi gorod]<i> Sverdlovsk 1981 plll.

Archaeological evidence does not much clarify the technology of
processing the raw material. What is clearly known is that, in
contrast to the potteries of other eras, Greek handicraft considered
clay as the only source raw material for ceramic production.<f1l2> One
may suppose that the methods of processing the clay did not differ
much from those which were used in production described in
ethnographic studies.<f13> Judging by the small areas of Khersonesan
ceramic workshops, the primary processing of the clay---leaving it to
mature, natural weathering, etc---could have been done at the place of
excavation. A bed of clay up to 7--9 m. long and 0.5 m.
capacity<fl4>, discovered in 1958 in the workshop near the defensive
wall, contained, according to preliminary calculations, no more than
2--3 m."{2} of raw material. This small volume itself allows one to

suppose that this is the raw material which had already been processed
for production.

I
Il
]

12. Bobrinskii <i>Pottery ...<i> p67.

13. Ivanov-Dal’, I.P. <i>Pottery Works [Goncharnoe delo]<i>,
Moscow 1927 pl4, 33 f£f; Peshchereva, E.M. "The Pottery
Production of Central Asia [Goncharnoe proizvodstvo Srednei
Azii],"™ <i>Proceedings of the Institute of Ethnography AN SSSR
[Trudy Instituta etnografii AN SSSR]<i> 42 Moscow-Leningrad
1959 p22, 25 ff.

== 14. Gilevich, A.M. "Excavations of the area of the peribolos at

the 17th section [between towers] of the defensive walls of

Khersonesos [Raskopki uchastka peribola u 17 kurtiny

cboronitel’nyx sten Khersonesa]", <i>SKhM<i> 1 1960 p25.

I
]

Processing of clay raw material, in particular the wetting and
kneading, was carried out in special hole-basins which were located
right in the ceramic workshops. One such hole of Hellenistic times
was discovered in Khersonesos in 1900.<f15> Its size is 3.9 x 3.0 x
1.9 m. and it could contain about 22 m.”{2} of raw material mixed with
water. If one takes into account that in order to obtain a workable
mass, the proportion of clay to water may fluctuate from 3 : 1 to 2 :
1, then the hole can take 11--15 m.”{2} of dry clay. Apparently this
volume of raw material was calculated for one production cycle at the
workshop. A similar hole in a complex which contained a pottery kiln
of a later period was discovered in 1905.<f16> It is quite probable
that the occasional depression in the rock<fl7> also served for kneading
the clay by foot. For greater capacity the walls of such holes could
be extended by means of wooden boards.<f18>

15. Kostsiushko-Valuzhinich, K.K. "Extract from the Report on
Excavations in Tavridan Khersonesos in 1900 [Izvlechenie iz



otcheta o raskopkakh v Khersonese Tavricheskom v 1900 g.],"
<i>IAK<i> 2 1902 p22.

=== 16. <i>Idem<i>, "Report on Excavations in Tavridan Khersonesos in
1905 [Otchet o raskopkakh v Khersonese Tavricheskom v 1905
g.]," <i>IAK<i> 25 1907 pl59.

=== 17. Achmerov, "Survey ...," pl88.

=== 18, Bobrinskii, A.A., Gusakov, M.G. "Reconstruction of a pottery
kiln of the 4--6 centuries [Rekonstruktsiia goncharnoi pechi
IV--VI vv]," <i>SA<i> 1973 nr 1 pl52.

Even the tempering admixtures are
visible in the fabric of Khersonesan
products. In his own time, R.B. Akhmerov
observed sand.<f19> A small number of
optical and petrographic analyses
conducted by V.I. Kadeev and S.I.
Shumenko makes it possible to talk about
such tempering agents as plagioklasic,
bits of ephthusive({?}, pyroxine, fire-
clay.<20> BAn analogous analysis of clays
of Khersonesan stamped amphoras carried
out in <i>LOIA AN SSSR<i> showed that in
spite of the differences among different
samples, the main [pll2] components of
the temper are quartz and
plagioclase.<f21> Quartz is also
dominant in the temper of Bosporan
ceramics.<f22> Apart from its hardening
qualities, it, as potters well know,
considerably increases the durability and
waterproofness of a product.<23> 1In
spite of the absence of quartz deposits

Fig. 1 Sample of amphora in the vicinity of Khersonesos, the need
wall for it was apparently so great that it
had to be imported. The existence of
long-distance transportation
of raw materials has been ethnographically recorded several times.<24>
There also exists direct archaeological evidence. Pyroxine, widely
used in Khersonesan ceramic production and unknown where clay deposits
naturally surface in West Crimea, was found in the second use of
burial mound nr 46 of the necropolis Panskoe-1. 1In the given case
what is important is the very fact of importing the raw material and
the curious circumstance that in making local applique\’ ceramics
pyroxine was not added to the clay, while so far there is no

information on the existence of pottery production in the settlement
Panskoe-1.

19. Akhmerov, "Amphoras ...," pl75,

20. Kadeev, V.I. <i>Handicrafts and Trades of Tavridan Khersonesos
in the 1--4 centuries AD [Remesla i promysly Khersonesa
Tavricheskogo v I -- VI vv. n.e.]<i> Diss. abs., Kharkov 1963
pll; Kadeev, V.I., Shumenko, S.I. "Some Results of
Petrographic Research on Ancient Ceramics from Khersonesos
[Nekotorye rezul'’taty petrograficheskikh issledovanii
antichnoi keramiki iz Khersonesal],™ <i>Z0A0<i> II (35) 1967
p275.

=== 21. A.N. Shcheglov has kindly acquainted me with unpublished

research materials by A.N. Shcheglov and N.B. Selivanova.
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=== 22. Krug, O0.Iu, Chetverikov, S.D. "An Attempt to Apply
Petrographic Methods to the Study of Ceramics of the Bosporan
Kingdom [Opyt primeneniia petrograficheskikh metodov k
izucheniiu keramiki Bosporskogo tsarstva]l]," <i>SA<i> 1961 nr 3
p40.

=== 23, Petrun’, V.F. "Towards a Methodoclogy for the Study of
the Petrography of the Building Stone of Ancient Towns in
the North Black Sea Area [K metodike izucheniia petrografii
stroitel’nogo kamnia antichnykh gorodov Severnogo
Prichernomor’ial," <i>KSIA<i> 109 1967 pl49 ff.

=== 24. Bobrinskii, <i>Pottery ...<i> p76.

The characteristic feature of all Khersonesan ceramics is
the presence of limestone in the fabric. Sometimes one comes across
specimens with swellings, deformations and even ruptures of walls
(Fig. 1), which, in the opinion of the specialists happens in those
cases when limestone particles exceed 0.5--1.0 mm. in diameter.<f25>

At a temperature of over 300 C. limestone turns into calcium oxide, and

the latter, in absorping moisture from the air, into calcium
hydroxide, which deforms the product.<f26>

=== 25. Chikil’din, S.A. <i>Slip-Decoration of Pottery Products

[Ukrashenie goncharnykh izdelii angobami<i>, Moscow 1948 p7.
=== 26. Noble, <i>op. cit.<i> p83.

In the clays from the Pesochnaia and Karantinnaia gullies, the
limestone inclusions serve as a natural admixture, as evidenced by
fired experimental samples. Apparently the saturation of Khersonesan
clays with limestone did not require adding artificial fluxes. There

was also a side effect: depending on the content of limestone, sherds
of the product acquired lighter tones.<f17>

=== 27. Grazhdankina, N.S. "Methodology of the Chemical and
Technological Study of Ancient Ceramics [Metodika khimiko-
tekhnologicheskogo issledovaniia drevnei keramiki]," <i>MIA<i>
129 1965 pl26; Chikil’din, <idop. cit<i> p7.

The technique and methods of shaping amphoras remain one of the
least studied questions, primarily because of the limited sources of
information. Of the materials of vase painting, the drawing on the
black-figure hydria with the depiction of a ceramic workshop is best
known.<28> Particularly important is the fragment of the composition
where the process of shaping a large vessel is shown. The pottery
wheel is brought into movement by an apprentice. The master standing
on the other side shapes the upper part of the body by pulling. Such
distribution of labour was a necessary condition of producing large
vessels, [pl13] including apparently amphoras,<f29> because the more
advanced foot-operated pottery wheel was not known to the Greeks up
until the first centuries of our era.<30> As for the smaller products
the master can make them on his own, turning the wheel with one hand
and shaping the product with the other, as for example was shown on
one of the Corinthian tablets.<f31> The Greek hand-operated pottery
wheel is well reconstructed from its depictions, including the one on
a Thasian amphora stamp,<£32> and thanks to the discovery of a marble
discus of a Hellenistic wheel in Roksolanskoe ancient town.<£33>

28. Blavatskii, V.D. <i>The History of Ancient Decorated Ceramics
[Istoriia antichnoi raspisnoi keramiki]<i> Moscow 1953 p23;

207



Singer C.I. <i>A History of Technology<i> Oxford 1955 p261
fig. 235; Noble <i>op. cit<i> pl31 fig. 78.
=== 29, Walters, H.B. <i>History of Ancient Pottery<i> London 1905
p208; Cloche, P. <i>Les classes, les me\’tiers, le trafic<i>
Paris 1931 p42.
== 30. Kadeev <i>Handicrafts ...<i> pl2; Bobrinskii, A.A.,
Mel’nikovskaia, O.N. "The Pottery Wheel in the Population of
the Iukhnov Culture [Goncharnyi krug u naseleniia iukhnovskoi
kul’ tury]," <i>SA<i> 1977 nr 2 pl74.
=== 31. Blavatskii <i>op. cit.<i>, figure on p23.
=== 32, Bon A.-M. et Bon A. <i>Les timbres amphoriques de Thasos.
\’Etudes thasiennes<i> IV Paris 1957 pl6 fig. 1.
=== 33. Bobrinskii, A.A. "A Pottery Wheel with a Marble Discus from
the Ancient Town of Roksolana [Goncharnyi krug s mramornym
diskom iz gorodishcha Roksolany]," <i>SA<i> 1966 nr 3 p235 ff.

In the above-mentioned drawing on the hydria, two more details
create interest. The belts hanging above the apprentice, possibly,
are standard measures of the basic dimensions of the vessel that is
being made, measures which a potter constantly used for checking the
proportions of his product. Noteworthy is the fact that in this

workshop along with the highly artistic elegant vessels which are being

decorated by one of the masters, they also make containers for
transporting and storing provisions.<f34>

=== 34, Beazley, J.D. <i>Potter and Painter in Ancient Greece<i>
London p6.

It has been known for a long time that vessels of large dimensions
and complex shape were formed in parts.<£35> Nevertheless until
recently it was considered that Hellenistic amphoras were pulled from
one piece in the same way as pitchers.<f36> The method of making
vessels from separate pre-fabricated parts was considered to apply
only to artistic decorated ceramics.<f37> 1In particular an opinion
was expressed that decorated amphoras were made from a body, shaped in
a form similar to a Megarian bowl, with a separately-prepared neck and
foot .<38>

1l
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I

35. Ivanov-Dal’ <i>op. cit.<i> p56 ff; Vorob'eva <i>op. cit.<i>
plga ff.

36. Zeest, I.B. "Ceramic Containers of the Bosphoros
[Keramicheskaia tara Bospora]," <i>MIA<i> 83 1969 pl24.

37. Blavatskii <i>op. cit.<i> p30.

38. Maksimova, M.I. "The Processing of Products. Ceramics
[Obrabotka izdelii. Keramika]," in <i>Hellenistic Techniques
[Ellinisticheskaia tekhnikal<i> Moscow-Leningrad 1948 p225 ff.
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The first documentary evidence of using the technique of
assembling amphoras from separate parts was provided by I.V. Iatsenko
in a publication of a Khersonesan amphora with a stamp of the astynome
Herocenos. Its body consists of two separately-made parts. The lower
edge of the upper part of the body in its entire circumference is
shaped in the form of carefully-executed groove, and the lower part is
turned all along its edge in the form of a roll. 1In the opinion
of I.V. Iatsenko the amphoras were assembled into a whole with the aid
of liquid clay after the drying process.<39>

=== 39. Iatsenko, I.V. "A Khersonesan amphora with a stamp of the
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astynome Herocenos [Khersonesskaia amfora c kleimom astinoma
Geroksena],"™ in <i>New in Archaeology [Novoe v arkheologiil<i>
Moscow 1972 p73 fig. 3.

In the course of a multi-year experiment in studying and
reconstructing a large complex of ceramic containers carried out at
the base of the Tarkhankutskaia Expedition of LOIA AN SSSR, it became
possible to work out the technique of amphora production in greater
detail. At it turned out, a program of starting stages for the
containing lower unit, requiring a combination of spiral-plaited
coiling with partial pulling, as delineated by A.A. Bobrinskii,<f40>
was used in the production of pointed amphoras. Pulling with fingers
was used most frequently in the shaping of the neck. As a result, on
the inner surface of the product there are grooves with smooth
outlines (Fig. 2.1). Sometimes a wooden scraper was used, which left
grooves with angular outlines (Fig. 2.2)<f41>.

=== 40. Bobrinskii, <i>Pottery ...<i> pll5 ff,
mm= 4], <i>Ibid.<i> p209.

1 2

Fig. 2. Samples of parts of amphoras with traces of pulling with
fingers (1) and scraper (2).

It has been established that Khersonesan amphoras were assembled
not from 2, as I.V. Iatsenko suggested, but from 3 or 4 separately-
made parts. Apart from the join of the two pieces of the body, the
joins of the neck with the shoulder (Fig. 3),<f42> and the shoulder
with the body along the line of maximum diameter (Fig. 4), were
determined. The undoubted fact that amphoras often had distinctive
belts, clearly visible at the place of gluing, perfectly demonstrates
this method of vessel assembly (Fig. 5) .<43> Yet another detail
becomes clear at careful analysis: the lines of splitting at assembly
points of the separate parts of the body go not horizontally, but
along a gentle spiral, going down anti-clockwise. The reason for this
lies apparently in the fact that during the spiral-plaited coiling the
moulding of the walls also took place along the gentle spiral and, as
can be observed on the example on Fig. 5, the pottery wheel was
spun anti-clockwise. It was also possible to establish the aproximate
thickness of the clay plait. Judging by a number of samples, where
the outer surface of the amphoras was not so thoroughly smoothed, the
plait had on the average a cross-section of about 2 cm.

42. In this way the hypothesis of R.B. Akhmerov (<i>Amphoras

....<i> pl74), rejected by I.V. Iatsenko, was confirmed.
43. A.N. Shcheglov drew our attention to this fact.

The system of joining the separately-made parts of the amphoras
consisted of several different ways. The assembly method of "roll
into groove" (Fig. 6.2) described by I.V. Tatsenko was rather
widely used. At present it is practised in the Mediterranean in
making large vessels and containers<f44>,

were cut at an angle and superimposed one on top of other (Fig. 6.1).

The edges of the separate parts



The join was glued with fresh clay. The parts of large vessels in
ancient Khorezin were joined in the same way<£45>.

=== 44. Hampe, R., Winter, A. <i>Bei To\"pfern und To\"pferrinen in
Kreta, Messenien und Zypern<i>. Mainz, 1962, S. 21, Abb, 23;
<i>eidem<i> <i>Bei To\"pfern und Zieglern in Su\"ditalien,
Sizilien und Griechenland<i>. Mainz, 1965, Abb. 5, Taf. 4, 44,
46.

=== 45, Vorob’eva, <i>op. cit.<i> pl84, fig. 40.1.

The sequence of preparing amphora parts can be established fairly
certainly. Apparently, as is now practised by Mediterranean potters,
the master potter began to form the body or the lower part of it<f46>.
The difference lies in the fact that the body of the pointed amphora
was formed upside-down: they started with the maximum diameter and
gradually narrowed the body towards the bottom. The bottom was not
finished and a space sufficient to insert a hand was left. It is
quite probable that the potter prepared a whole series of the same
parts of amphoras at one time. After that the construction was done
downwards. First the shoulder was made, [pll5] then the neck. This

Big; 3

Fig. 3. Samples with traces of neck and
shoulder join.

Fig. 4. Sample with traces of neck and

body join. Fig. 4

sequence made it easier to control the accuracy of the necessary
diameters.

=== 46. Hampe, Winter, <i>op. cit.<i> 1965, 's. 7 €€, Abb. 5; Taf. 3.

The method of forming the rim was also determined. When preparing
the neck, the master potter everted part of the mouth and glued this
edge to the outer side of the neck shaping the required profile (Fig.
7.1) . Sometimes a hollow remained in the centre of the rim (Fig.
7.2). Exactly the same method is used by contemporary potters.<f47>

=== 15 <i>Ibdd,<i> 8. 1131, &bb. 106,

The assembly of the parts of the vessel into a whole was carried
out after an unprotracted air drying, when the walls of the product
have hardened. Usually the prepared parts were left to dry out over
night with the places of future joins covered with a damp rag.<f48>
This precaution allowed the potter to correct possible mistakes in
dimensions during assembly. Skewed bodies, rather frequently met with

in Khersonesan amphoras, serve as an indication that such mistakes took
place.



=== 48. Peshchereva, <i>op. cit.<i> pl4l.

The parts of the amphora were assembled in reverse order to the
program of formation. First of all, the neck was placed on the wheel,
rim down. The shoulder was joined to it, and finally the body, or
parts of the body one after the other. A number of amphora fragments
with traces of the joins between their parts (Figs 3 and 4) testify to
this sequence. The opening in the lower part of the body allowed a
hand to be inserted to glue the seams. After this, the potter began
to form the bottom in the spiral-plait technique, gradually closing
the opening. The coils of clay were smoothed from both sides as long
as was possible. The remaining small opening was closed with a lump
of clay, and the bottom was smoothed (Fig. 8.2). Sometimes this lump
of clay was squeezed and twisted, as a result of which folds and
unevennesses formed on the inner surface of the bottom, together with
convex lumps of clay (Fig. 8.1).<f49> This is how [pl1l6] the bottom

Fig. 5. Kersonesan amphoras broken along the joins of the separate
parts.

of the amphora published by I.V. Iatsenko<f50> was formed. The method
noted for amphoras in late antiquity when the opening was plugged not
with a lump of damp clay but with a previously prepared and dried clay
cork<f51>, is not found in the amphora material of Hellenistic
Khersonesos.
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49. Zeest <i>op. cit.<i> pl24. figs 6 and 7.
50. Iatsenko <i>op. cit.<i> p74,
51. Zeest <i>»op. cit.<i> pl26, fig. 13.

I
]
[

I
1
I

The body of the amphora in the assembled state apparently was
subjected to some drying, perhaps over night. This is indicated by
numerous sherds of the bottoms of Khersonesan amphoras where one could
see that the toes were formed on the already-dried bottom (Figs 8.2
and 9). The methods of preparing and joining the toes were quite
various, and largely depended on the form. They are described in
detail by I.B. Zeest on material from different centres. Some of
these methods were used by Khersonesan potters. Most frequently a
large lump of clay, from which a toe with a thickening was made with
the aid of the rotating movements of the potter’s wheel, was glued to
the bottom (Figs 9 and 10). There exist isolated samples where the
thickening of the toe was made from clay different from the clay mass
of the product itself, There is another method characteristic of small
Khersonesan amphoras on the sherds of which traces of the preliminary
drying of the bottoms have not so far been detected. Their toes, most
likely, were formed together with the completion of the bottom.

[p117]

Fig. 6. Diagram of the joining of the separate parts
of an amphora. 1. at an angle, 2. groove into
roll (according to I.V. Iatsenko.)



Fig. 7 The method of moulding the rim of an amphora.
1. diagram of the moulding, 2. sample with
traces of the eversion of the upper part of Fig. 6
the neck.

Fig. 7

The handles were attached to the vessel last.<f52> The
frequently-observed cases of ellipsoid shape in the neck, squeezed
from the sides on which the handles are, testify that the latter were
joined right after completion of the full profile prior to the final
drying of the product. The handles were made from thick coils of clay
which were rolled on the table and then shaped into an ellipsoid
profile. In the course of rolling the coil, hollows similar to the
hollows in the rim sometimes formed inside (Fig. 11). The ends of the
handles were flattened into a cookie shape, sometimes with a small
hollow indentation in the centre (Figs 12 and 13.1) .<f53> At the base
of the lower attachment, as a rule, a depression was made with the
thumb. The absence of these thumb depressions on the inner side of
the shoulders in the Hellenistic amphoras is yet another indication
that the handles were attached to the vessel after its full assembly.
The narrow neck of these amphoras did not allow a hand to be inserted
inside the receptacle for counter-pressure on the lower base of the
handle. Double thumb depressions from the outer and inner side of the
shoulders are observed only in the wide-necked amphoras of the first
centuries of our era.

=== 52, Walters, <i>op. cit.<i> p208; Cloche, <i>op. cit.<i> p42;
Vorob’eva, <i>op. cit.<i> pl86; Hampe, Winter, <i>op. cit.<i>
1965 s. 8, 12, Abb. 5, 9; Kadeev, <i>Surveys ...<i>, pll2;
Iatsenko, <i>op. cit.<i> p75; Bobrinskii, <i>Pottery ...<i>
fig. 25.10. '

=== 53, Vorob’eva, <i>op. cit.<i> pl86, fig. 40.3.

The upper attachment was done in a different way. Sometimes one
or more grooves, increasing the area of adhesion, were made at the
neck at the place of attachment (Fig. 13.2). 1In central Asia,
numerous finger nail depressions were made instead of grooves<f£54>.
The squashed end of the handles was closely pressed in, and the excess
clay was evenly smoothed on the neck. In the course of this, the

master potter could press the place of attachment inside the neck with
his hand (Fig. 14).

=== 54, <i>Ibid.<i>

The methods of making amphoras
the type of the vessel being made.
variety of ceramic containers, the
used differentially in relation to

described above varied according to

In Khersonesos, with its large
methods of moulding must have been
individual products. It is very
hard to detect such specificity, particularly on fragmented material
when it is very difficult to correlate a sherd with a specific shape
of vessel. Nevertheless [pl18] it may be fairly certainly supposed



Fig. 8

Fig. 8. Samples with traces of squeezing and twisting the lower part
of the bottom (1) and closing up the opening of the bottom with
a clay cork (2).

Fig. 9

Fig. 9. Samples of the bottom of amphoras with traces of secondary
application of clay to form the toe.

that large Khersonesan amphoras with a capacity of 4, 5 and 6 hemi-
hekts, or, correspondingly, about 17, 22 and 26 litres,<£55> were
assembled from 3 to 4 parts as a minimum. For the smaller shapes of
Khersonesan containers (1 to 3 hemi-hekts) the method of assembling
the vessel from two parts was apparently used<f56>. In this case the
neck with the shoulders was formed as one piece (Fig. 15). Possibly
this relates to an observed norm: the walls of small amphoras as a
rule are thicker than those of large containers. The methods of
moulding of course also depended on the specificity of production in
different workshops, where their own traditions [P119] or those
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55. Monakhov, "Once again on the standards ...," Table III.

56. <i>Idem<i>, "The production of amphoras in Hellenistic
Khersonesos [Proizvodstvo amfor v ellinisticheskom
Khersonese]", <i>Materials of the III All-Union Symposium on
the Ancient History of the Black Sea Area [Materialy III
Vsesoiuznogo simpoziuma po drevnei istorii
Prichernomor’ia] .<i> Tskhaltubo 1982 p71.
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Fig. 10 Big, | 11

Fig. 10 Diagram of the moulding Fig. 11. Sample of a handle with traces
of the bottom and toe. of the rolling of the coil on
a table.

introduced from other centres, could be dominant. Time brought
certain amendments, although in the Hellenistic epoch there were no

significant changes in the technique of moulding such as occurred in
the first centuries of our era.

One of the last operations, not obligatory in nature, was
stamping. On the basis of the fact that there are no characteristic
traces of the deformation of the dried-out upper layer of clay on the
stamps themselves, it is possible to conclude that the containers were



stamped immediately after the attaching of the handles, when the body

of the vessel itself was sufficiently hardened as a result of the Z.!?
preliminary drying of the separate parts. The technique of stamping

Khersonesan amphoras has been partially reconstructed. At least in

relation to the impressed stamps [? scored with grooves], one can

surmise that the dies for their impression were made from subsidiary

materials, i.e., sherds of amphora handles.<f57>

=== 57, <i>Idem<i>, "On the Dies for Stamping Khersoneson Amphoras [O
shtampakh dlia kleimeniia khersonesskikh amfor]," <i>SA<i>
1981, 2.

After stamping the completed products were subjected to full air
drying to remove the water contained in the mechanical mixture with the
clay.<£f58> The time of air drying differed for different categories of
vessels from 4 days to 2 weeks.<f59> The mass of an amphora is such
that 7 to 10 days are required for its drying. 1In winter, the drying
often takes place in an enclosed area.<f60> Area "B" of the first
workshop discovered in 1955--1957 may apparently be considered such an
area.<f61> In summer, simple covers, such as over-hanging roofs, were
used for protection from sun and strong draughts.<f62> The existence
of such covering roofs may be supposed in Khersonesan workshops where
notches in the rock most likely serving for building a post
construction have been found.<f63>
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58. Lukas, A. <i>Materials and Craft Products of Ancient Egypt
[Materialy i remeslennye proizvodstva drevnogo Egiptal<i>,
Moscow 1958 p554.

59. Peshchereva <i>op. cit.<i> p29, 106; Dombrovskii, O.I.

"A Ceramic Kiln in Scythian Ancient Town of fKrasnoe'’
[Keramicheskaia pech’ na skifskom gorodishche ’Krasnoe']",
<i>The History and Archaeology of the Ancient Crimea [Istoriia
i arkheologiia drevnego Krymal<i>, Kiev 1957 p209.

60. Chikil’din <i>op. cit.<i> pl2.

61. "Ceramic Production and Ancient Ceramic Construction Materials
[Keramicheskoe proizvodstvo i antichnye keramicheskie
stroitel’nye materialy]", <i>SAI<i>, GI-20, Moscow 1966, pl6.

62. Zaretskii, I.A. <i>The Pottery Trade in Poltavskaia Province
[Goncharnyi promisel v Poltavskoi gubernii]<i>, Poltava 1891
p65; Ivanov-Dal’ <i>op. cit.<i> p69.

63. Kostsiushko-Valiuzhinich "Extract ..." p22;
Production ..." plé6.
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"Ceramic

The traditional point of view that these indentations were used
for placing amphoras ready for firing is contradicted by a number of
circumstances. The number of these notches is relatively small. For
example, in a workshop studied in 1900 18 indentations, concentrated
in 3 groups, were discovered. Eighteen vessels of course do not
comprise a full kiln load which took several tens of amphoras.
Moreover the size of the indentations (0.45--0.65 m in diametre)
greatly exceeds the diametre of the body of Khersonesan amphoras.
Probably such holes [pl20] were intended not only for setting up a

Fig: 12 Fig. 13

Fig. 12. Samples of the lower attachments of the handles.



Fig. 13. Diagram of handle attachment. 1--The ends of the handles are
squashed into a cookie shape with an indentation in the centre
(according to M.G. Vorob’eva). 2--Attachment with the aid of a small
groove.

post construction but also for containers with water, liquid slip etc.
In one such indentation V.V. Borisova indeed found the lower part of
an amphora with unfired clay. As a result of drying the products
shrink and when good raw materials are used the shrinkage as a rule
does not exceed 10%. The clay from deposits in the Pesochnaia gully,
as experiment showed, produces linear shrinkage within limits of 7 to
9% which once again characterizes its high quality.

Completely ready dried amphoras were very frequently slipped
before firing. Greek potters pursued several goals with this
technological operation. First of all, the slip covered small
defects, in particular the places where parts were joined and handles
and toes were attached. Moreover the product became waterproof and
acquired a pleasant exterior appearance. The slip was applied always
only on a fully-dried vessel.<f64> On Khersonesan amphoras the slip
appears simultaneously with the practice of stamping at the end of the
4th century BCE, and is preserved into Roman and Mediaeval times.<f65>
Most frequently a double slip was applied to the amphoras covering and
the inner and upper surfaces. Sometimes one can find samples with
only exterior slip. These amphoras as a rule were made from high-
quality clay which has compact and well-fired sherds. A dilute clay
of high quality which, with the aid of various additions, was given
the same level of plasticity as the clay mass of the product, was used
for preparing the slip. Otherwise the difference in shrinkage during
drying and firing could lead to the destruction of the slip. In
contemporary practice such tempers as quartz, fine-grained quartz
sand, finely-ground feldspar etc are used.<f66> In Khersonesan
amphoras one can clearly see pyroxin, sometimes in rather large
particles.

=== 64, Chikil’din <i>op. cit.<i> pll ££f.
=== 65. Akhmerov, <i>Amphoras ...<i> pl75,
=== 66. Chikil’din <i>op. cit.<i> p30 ff,

The technique of applying the slip is of the utmost simplicity.
The exterior slip is applied by pouring the liquid mixture of clay
over the vessel. For the inner slip, the mixture was poured inside
the vessel, after which the remnants were sluiced out.<f67> In this
process, the layer of slip in the lower part of the receptacle, as can
be well observed in sherds, is always stronger than on the inner

surface of the shoulders and neck. The slip is very quickly absorbed
by the clay and very quickly dries out.

=== 67. <i>Ibid.<i> p6l ff; Peshchereva <i>op. cit.<i> p29, 160.

During the firing, when chemically bonded water is removed from
the clay, an irreversible process takes place, as a result of which

the clay [pl21] loses plasticity. A temperature of 500--600"~{o}C was
sufficient for this purpose.<f68> However,

it has been known for a long time that the

firing of ancient ceramics was carried out Fig. 14
at a much greater temperature---over

900" {c}C.<£69> 1I. Roberts determines the
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temperature of firing as 929--9337{0}C on 3

samples of pottery production in Roman Fig. 14. Sample of the ~lo
Britain,<£70> and I. Noble as 9457{0]}C.<f71> upper attachment of a

Medieaval ceramics were fired at 900-- handle with finger

950~ {0}C.<£f72> The general shrinkage of the indentation on the inner

products after drying and firing at such a surface of the neck.

temperature, according to the data of G.

Stevens, reaches 10%, and at contemporary tile factories it fluctuates
withing the limits of 7.7--8.8%.<£73> R. Rottla\"nder, who had an
authentic ancient mould for a Roman lamp and products made in this
mould, discovered that shrinkage of this group of ceramics equals 12--
12.5% out of which approximately 4% is shrinkage in the fire.<f74>
According to the data of our experiment the general linear shrinkage
of Khersonesan clay comprises 3% in firing alone. Apparently this
characteristic of the raw material was optimal, and when necessary was
maintained by means of special processing. The potter should have

Fig. 15
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Fig. 15 Diagram of assembling Khersonesan amphoras. 1,2---from 4
parts, 3---from 3 parts. 4-—-from 2 parts.

foreseen beforehand the supposed shrinkage as a result of drying and
firing, since the standards of products which existed, as is now
perfectly clear, for the majority of ancient ceramics, prescribed the
sizes not of raw but of finished products.<£75>

=== 68. Lukas <i>op. cit.<i> p560 ff.

=== 69. Dragoev, A.K. "The Craftsmanship of Ancient Athenian Potters
[Masterstvo drevnikh afinskikh goncharov]™, <i>Proc. of Odessa
Comm. on Local History at Ukrainian Acad. Sc. [Visn. Odes.
komisii kraeznavstva pri UAN]<i> 1925 p87.

=== 70. Roberts <i>op. cit.<i> p24.

=== 71. Noble <i>op. cit.<i> p77.

=== 72, Iakobson <i>op. cit.<i> p58.

=== 73. Stevens <i>op. cit.<i> pl78.

=== 74. Rottla\"nder <idop. cit.<i> pl79 ff.

=== 75. Stevens <i>op. cit.<i> p178; Rottla\"nder <i>op. cit.<i> pl61;
Monakhov "On the Dies ..." pl66.

During the firing of ancient products, the main type of
fuel, judging by drawings on the ceramics, was wood. Usually
the firing took place {p122] in several stages. The oxidizing
atmosphere was created at the first stage in the course of which
the expulsion of water takes place during the gradual rise in
temperature. Then the constant level of firing follows, and
finally, an even lowering of temperature. The reducing carbon
atmosphere was created at the end of the firing. For this
purpose both ancient<f76> and contempory<f77> potters add straw
or sawdust to the fuel, keeping the kiln tightly closed. 1In
fact, the firing lasted for up to two twenty-four hour periods.
The cooling of the kiln also took two to three twenty-four hour
periods.<f78> Taking into account the subsequent unloading, the
entire process took no less than five days.



=== 76. Gaidukevich, V.F. "Ancient Ceramic Kilns [Antichnye
keramicheskie obzhigatel’/nye pechi]", <i>IGAIMK<i> 80, 1934,
p3a

=== 77. Peshchereva <i>op. cit.<i> pl59; Grazhdankina
pl56.

=== 78. Peshchereva <i>op. cit.<i> pl44; Iakobson <i>op. cit.<i> p59.

The process of the firing can be reconstructed on the basis
of various sources. Corinthian tablets of the sixth century BCE,
as well as the above-mentioned hydria which was examined in
detail in the work of E. Noble, portray a series of firing
kilns.<£f79> All kilns are of cupola shape and the openings for
stoking are above the ground. Almost all kilns have a side
opening for loading with a door. The draft and the temperature
are regulated with the aid of a damper on the stoke opening or
with the aid of a lid at the smoke opening. One tablet depicts
the structure of the kiln and gives a diagram of the placing of
ceramic objects during firing. On this drawing the stoking and
firing chambers are divided by a hearth-stone with a central
supporting column and a system of air vents.<f80>

=== 79. Noble <i>op. cit.<i> p72, fig. 78, 231--238.
=== 80. <i>Ibid.<i> p72, fig. 237; Hampe, Winter <i>op. cit.<i>
1965, S. 227, Abb. 148.

Archaeological materials on the whole confirm the
information of the drawings on ceramics. Hellenistic ceramic
complexes are best studied in Khersonesos where at that time
there were no less than two centres for mass production of
ceramic containers. The region beyond the south-east walls of
the city is very well known: in 1900 and in 1955--1958 four
large workshops with sixteen kilns were studied there.

The consensus is that the workshops manufactured different
products, while the amphora containers apparently were fired in
a minimum of five out of the sixteen kilns.<f81> The common
feature of all workshops excavated in this region was the
principle of placing kilns in pairs with a common stoking
platform.<£82> Kilns in ancient Khoresmia<f83> and in the
contemporary potteries of Crete<f84> are joined in exactly the
same way. The excavators of the Khersonesan workshops thought
that they perished in the 2nd century BCE. New research in the
region of the Zenon tower forces us to reconsider this
chronology. The destruction of the entire production complex
apparently should be dated no later than the middle of the 3rd
century BCE.<f85>

=== 81. "Ceramic Production ...," pl6.

=== 82. <i>Ibid.<i> pl7.

=== 83, Vorob’eve <i>op. cit.<i> pl99 ff,

=== 84. Hampe, Winter <i>op. cit.<i> 1962, S. 9, Abb. 10.

= 85. Shcheglov, A.N. Review: "Reports of the Khersonesan
Museum, nr 4," <i>VDI<i> 1970 nr 3 pll5.

A second specialized centre for container production existed
by the Pesochnaia bay beyond the west walls of the city. R.B.
Akhmerov in his time made such a supposition on the basis of
isolated finds.<f86> 1In 1977 this supposition was brilliantly
confirmed by the result of the studies made by S.G. Ryzhov who

i
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in the section of the bay shore discovered and studied a

Hellenistic kiln which is well dated on the basis of 2.9
astynomic and monogrammic stamps to the 3rd century BCE.<£f87>

The production of containers in this workshop is fixed by

isolated finds of fehlbrands. In the same year not far from the

shore of Pesochnaia bay, S.A. Beliaev detected a large firing

kiln of [pl23] Roman times.<f£88> Ceramic production at

Pesochnaia bay existed in the middle ages as well.<f89>

=== 86. Akhmerov, "Survey ...," pl90.
=== 87. S.G. Ryzhov kindly acquainted me with the materials of
the excavations.,
=== 88. Beliaev, S.A., "On the work of the Khersonesan
expedition [0 rabote khersonesskoi ekspeditsiii],™
<i>A0<i> for 1977, Moscow, 1978 p298.
=== 89. Borisova, "A Mediaeval Pottery Kiln," p42; Iakobson
£iP0p. el <> phl .
& heénopwmesrim vw? au-}us%’
The removal of large ceramic workshops as fire hazards beyond the city limits is a regulag\
tradition is exhibited most vividly in the middle ages:
workshops were built not simply beyond the city limits, but far
from populated areas.<f91>

=== 90. "Ceramic Production ...," pll, 17, Table 18.1.
=== 91. Iakobson <i>op. cit.<i>, p59.

Khersonesan kilns are rather homogeneous. Kiln nr 2, reconstructed by V.V. Borisova, from
+Fhe Fivst udﬂ"k.ﬂq&f, stedied i VAIST-145F 15 neleod Gor beirng the hest ’r&fMVd, Roend f)lm it has a d=

=== 92, V.V. Borisova, "Pottery Workshops of Khersonesos + a4 hk o5 no less Fhan 2w, I
S-il‘-‘nj chamber wms Appro yi maY:

[Goncharnye masterskie Khersonesal," <i>SA<i> 1958 nr 4
play, 152 £ig. 9. " - p i
=== 93. Gilevich <i>op. cit.<i> p26. T J'"jht‘,

Round cupola-shaped kilns were the dominant form in
Hellenistic times.<f94> However kilns square and rectangular in
plan, which were most widely spread in the middle ages, are also
known.<£95> Such are small kiln nr 6 in workshop nr 1
(excavations of 1955--1957)<£96> and two kilns 1.8 x 1.6 m in
size from the excavations of 1965 at "Chaika" in the north-west
Crimea.<f97> They were also found in other centres of the
northern Black Sea area.<f98>
=== 94, "Ceramic Production ...," pl7 ff.; Sokol’skii, N.E. "On

the Pottery Production in the Asia Part of the Bosporos
[0 goncharnom proizvodstve v asiatskoi chasti Bosporal ,"
<i>KSIA<i>, 116, 1969 p59 ff.

=== 05, Iakobson <i>op. cit.<i> p56,

=== 96. Borisova, "Pottery Workshops -+.¢" pP150.

=== 97. Karasev, A.N., Iatsenko, I.V., "Report on the
Excavations of the Ancient Town by the "Chaika"
[seagull] Sanatorium in the Evpatoriia region in 1965
[Otchet o raskopkakh gorodishcha u sanatoriia "Chaika" v
paione Evpatorii v 1965 g.]," <i>Arkhiv IA AN SSSR<i>
R-1 nr 3188, sheet 11,

== 98. "Ceramic Productien ...," pl7.

In comparison with the construction of the kilns, the system
of placing the products within the firing chamber is much less



well known. In kiln nr 2 from V.V. Borisova’s excavations only
six amphoras were found. No ceramic products were found in all
the other furnaces for firing pottery studied in the 1950's. We
know of only one case (in 1900) when a large quantity of
containers was found in the kiln directly in the firing chamber,
which may suggest a full load. However, different
interpretations of this find are possible. Both in manuscript
and in his published reports, K.K. Kostsiushko-Valuzhinich
writes about the discovery of 28 smashed amphoras on the handles
of which there were stamps of the astynome Istron, son of
Apollonides.<£99> This statement was understood in the sense
that there were only 28 amphoras and they all were stamped. At
the same time, in another article, the author of the excavation

writes that "... many sherds of plain amphoras were found, and
on 28 handles with name stamps ... the name of the same astynome
was found ...."<f100> The doubts in the generally-accepted

interpretation of K.K. Kostsiushko-Valuzhinich’s report were due
to two reasons. It was surprising to find exclusively stamped
amphoras in one complex, particularly in one kiln; it was
unprecedented not only for Khersonesos but also for all centres
except Rhodes. Moreover the actual quantity of amphoras was too
small for a kiln of such dimensions. 1Its full load [pl24] as

=== 99. Kostsiushko-Valuzhinich, K.K., "On continuing
archaeological search in Khersonesos. Manuscript [O
prodolzhenii arkhelogicheskikh razyskanii v Khersonese.
Pukopis’]," Archive LOIA AN SSSR, fol. 1, file 2, 1900,
sheet 157; <i>idem<i>., "Extract ..." p23.

=== 100. <i>Idem<i>. "The latest excavations in Khersonesos

[Noveishie paskopki v Khersonese],™ Z00OID 23 1901
p36.

Fig 16. Diagram of the placing of Fig.17 Diagram of the placing
standard amphoras on the hearth- amphoras in the firing chamber.
stone of the firing chamber.

will be shown later could have been at least twice as many. In
our opinion not 28 but considerably more amphoras, approximately
50, were discovered in this complex. However the author of the
excavation was interested only in stamped vessels, and, since
all the amphoras were smashed, only the neck and handles with
stamps were preserved in the museum’s collection.

Large kilns from Khersonesan workshops where ceramic
containers were undoubtedly fired have a hearth-stone with a
diameter of 1.8--2.9 m. Similar sizes of 2--2.12 m. exist in
Hellenistic kilns at the Taman peninsula<f101> and other areas.
Possibly in this case a diameter for the kiln of 5 Attic cubits
(2.22 m.) was envisaged. Conditionally one can accept

approximately 2 m. as the average diameter of the hearth-stone
in the firing chamber.

=== 101. Sokol’skii <i>op. cit.<i> p60 f££.
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The useful area of the firing chamber is always used very
economically. The lower row of pointed amphoras was placed 2.20
apparently neck down between the air-vents. On the other hand
sometimes one comes across vessels whose necks were over the
vents as evidenced by the colour of the inside of the
sherds.<102> On the hearth-stone of a kiln 2 meters in diameter
one could place in one row up to 30 standard amphoras of
Khersonesan production, with a capacity of 4 hemihekts (17.51
1.), a body diameter of approximately 30 cm, and a height of up
to 70 cm (Fig. 16). In a chamber 1.3--1.5 meters high, in the
second row in the spaces between the toes of the amphoras in the
first row ,one could place another 35 amphoras of smaller size
with a capacity of 1 or 2 hemihekts (4.37 or 8.75 1.). about 15
such vessels can be placed in the third row (Fig. 17).
Contemporary amphoras in Mediterranean kilns are placed in the
same compact way.<f103> To avoid baking the products together
they were sometimes separated with ceramic packing made from
vessel sherds.<f104> Moreover ceramic muff-shaped stands for
placing amphoras are known in the Hellenistic materials of
Khersonesos, Bosphoros, and other regions.<f105> At Bosphoros
they are particularly wide-spread in late antiquity.

Il
1l
1l

102. Kadeev, <i>Surveys ...<i> pll4
103. Hampe, Winter, <i>op. cit<i>, 1965, Abb 150.
104. Gaidukevich, <i>op. cit.<i> p87; Peshchereva <i>op. cit.<i>

p225.
=== 105, Borisova, "Pottery Workshops ..." pl5l, fig. 8;
"Ceramic Production ..." ppl6, 20; Gaidukevich <i>op.

cit.<i> pp48, 89, fig. 19, 47--51; <i>idem<i >
"Ilurat," <i> MIA<i> 85 1958 p54 fig. 42; Kobylina,
M.M. "Ceramic Production of Phanagoria in IV cent.
[Keramicheskoie proizvodstbo Fanagorii v IV v.],"
<i>SA<i> 1966 nr 3 pl77, fig. 6; Pruglo, V.I. "On the
craft production of Mirkemi [sic] [0 remeslennom
proizvodstbie Mirkemiia]," <i>Z0OA0<i> II (35) 1957
p203; Kruglikova, I.T., Tsvetaeva, G.A. "Excavations in
Anapa [Raskopki Vv Anape]," <i>KSIA<i> 95 1963 fig.
2525

Thus a standard Khersonesan kiln could [pl125] hold 30 large
amphoras with a capacity of about 525 1., 35 average amphoras
with a capacity of about 306 1., and 16 small amphoras with a
capacity of about 65 1., not counting smaller products filling
the gaps. For convenience in calculation one may suppose that
such a kiln was designed for approximately 80 conventional
amphoras with a total capacity of about 900 litres. We can only
guess the number of firings in one kiln in the course of a
year. Contemporary pottery kilns in Troian in Bulgaria were
used on the average 6 to 7 times a year.<f106> Consequently the
cycle of production including all stages occupied there
approximately two months. One has to keep in mind that after
every firing the kiln demanded maintenance, an additional
touching up of the walls, hearth-stone etc. A certain time was
spent on laying in the fuel. Amphora production, intended for
wholesale markets, it seems, required a more intensive use of
kilns. But even in such a case, the number of firings in one
kiln per year was unlikely to exceed ten to twelve times. At an
average load of 80 conventional amphoras one Khersonesan kiln
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could put through 800--960 units of containers in the course of
the year, not counting other products. A large pottery workshop 2‘14
with two large kilns of the type excavated by V.V. Borisova
could produce a little over a thousand and a half conventional
amphoras per year.

=== 106. Khadzhiev, P. <i>Pottery in Troiansko [in
Bulgarian]<i>, Sophia 1954 p34 ff.

With the agriculture in the vicinity of Khersonesos on the
Heraclean peninsula geared towards wine-making, the demand for
ceramic containers must have been very high. According to the
calculations of S.F. Strzheletskii, five average allotments
[kleroi?] alone out of the existing 400 at the Heraclean
peninsula required aproximately 12,000 vessels of 15 litres
each per year.<f107> The entire production of wine from the
Heraclean peninsula by the evaluation of A.N. Shcheglov could
amount to 20--25 million litres per year.<f108> There is an
opinion that the area of the vineyards at the peninsula was
considerably larger.<f109> 1In any case, no less than half of
this harvest at the roughest approximation was exported. Out of
10--12 million litres of wine a certain amount was exported in
two different types of wineskins,<f110> although this portion of
the trade product was not likely to be very large. Even if one
supposes that no more than half of the product was exported in
ceramic containers, the workshops still should have been

producing about 300,000 standard amphoras with a capacity of 17
1. each.

=== 107. Strzheletskii, S.F. "Kleroi of the Tavridan Khersonesos
[Klery Khersonesa Tavricheskogo]," <i>XS<i> VI 1961
p153.
=== 108. Shcheglov, A.N. <i>Polis and khora<i> Simferople 1976 p73.
=== 109. Zherebtsov, E.N. "New data for the agraraian history of
Khersonesos of the IV--I centuries B.C. [Novye dannye k
agrarnoi istorii Khersonesa IV--I vv. do n.e.],"
<i>KSIA,I> 145 1976 pl5 ff.
=== 110. Canarache, V. <i>Importul amforelor stampilate la
Istria<i> [in Rumanian], Bucharest 1957 p368; Grakov,
B.N. <i>The Scythians [Skify]<i> Moscow 1971 p51;
Brashinskii, I.B. <i>Ceramic Import on the Lower Don
[Keramicheskii import na Nizhnem Donu]<i> Leningrad
1980 pl1l.

These calculations did not take into account the need for
amphoras on the part of households in the Khersonesan
possessions in the North-West Crimea, where one allotment by the
Oirat promontory alone produced wine for trade for approximately
1000 conventional amphoras.<f1l111> There were also lots with
vineyard plantations on the khora of Kerkinitida, Kalos-limen
and some coastal settlements of the Tarkhankutskii
peninsular.<f112> Quite recently A.N. Shcheglov has discovered
a system of allotments occupying an area of about 100 square
kilometres in the western part of Tarkhankut, i.e.,
approximately the same as the khora of Khersonesos on the
Heraclean peninsular.<f113> Although the portion of vineyards
here was not determined in detail, one mya suppose that grapes
were grown.



111. Shcheglov, A.N. "Land allotment by the Oirat promontory
[Zemel’nyi nadel u mysa Oirat]"™ <i>IKAM<i> 1977 p2l14.

112 <i>Idem.<i> <i>North-West Crimea in Antiquity [Severo-Zapadnyi
Krym v antichnyiu epokhu]<i> Leningrad 1978 pll0.

== 113.<i>Idem.<i> "New materials for the study of space

organization of the earlier Hellenistic Khersonesos

[Novye materialy k izucheniiu prostranstvennoi

organizatsii ranneellinisticheskogo Khersonesa]" in the

book <i>Abstracts of the Papers at the All-Union

Scientific Conference "Problems of Ancient History and

Classical Philology"™ [Tezisy dokladov Bcesoiuznoi

nauchnoi konferentsii "Problemy antichnoi istorii u

klassicheskei filologii]<i> Kharkov 1980 p73.

The above-mentioned theoretical need for ceramic containers
by the land allotments of the Heraclean peninsular could be
answered by the year-round work of 350--500 kilns. In spite of
the fact that [pl26] the immediate vicinity of Khersonesos has
been very little excavated, one can be sure that it was simply
physically impossible to place such a number of ceramic
complexes there. Similarly, the demand for a work-force in
these workshops would have been disproportionately large for a
city population of 8--10 thousand.<f114> In any case, at the
discovered lots of a Khersonesan suburb with the remnants of
ceramic production in the Karantinnaia and Pesochnaia gullies,
there could have existed simultaneously no more than 20--30
pottery workshops, which in the course of the year could produce
a maxium of 45--63 thousand conventional amphoras. One must not
forget that wine-making and stone-masonry were concentrated in
the same places.<fll5> Consequently the entire remaining deficit

of the required container-production demands some logical
explanation.

114. <i>Idem<i>. <i>North-West Crimea ...<i>, p80.
115. <i>Idem<i>. "Necropolis at Pesochnaia Bay near

Khersonesos [Necropol’ u Pesochnoi bukhty bliz
Khersonesa]," <i>KSIA<i> 143 1975 plleé.

1
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Several such mutually-complementary explanations are
possible. First of all, the approximate evaluations of the
annual wine harvest from the land lots of Khersonesos on the
Heraclean peninsula as perceived by us could have been extremely
o?erstated. So far we are not completely sure that the
discovered structure of the khora close to the city was used
homogeneously and in full volume in short periods of time.

At the same time the simultaneous nature of the dividing up

?f the Heraclean peninsula raises no doubts. Secondly on can

in theory suppose that the productiveness of Hellenistic pottery
workshops specialising in containers was more considerable than
ethnographic productions used by us as an analogy. Thirdly one
can allow that the principle volume of the wine export left
Khersonesos not in ceramic containers but in wine-skins. With
such corrections, we can approximately equalise the calculations

of the demand for containers with the possibilities of the
ergasteria.

And finally there is the fourth explanation which seems to
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us most probable. If the given calculations reflect even
approximately the actual volume of amphora production in the
city in the IV--1/2 III BCE, then one should assume that a part
of it was concentrated in other urban centres (Kerkinitis, Kalos
Limen) and maybe in large settlements like Karadzhinskii,
Chaika, and others. One can already now speak of the
possibility of discovering traces of amphora production in these
settlements on the basis of finding two kilns for firing plain
ware in the ancient town Chaika.<116> Unfortunately, Kerkinitis
and Kalos Limen have almost not been excavated. As for the
rural settlements from the number studied in recent years
(Chaika, Beliaus, Panskoe-I, Masliny) here the excavations
basically deal with the zone of residential and household
buildings within the walls. It would be most promising to test
the developed methods of magnetic prospecting in the near
vicinity of these remains.

»

=== 116. Karasev, Iatsenko, <i>op. cit.<i> sheet 11.

The diversity of the clay compositions of Khersonesan
amphoras detected by petrographic analysis<fl17> may serve as an
indirect witness to the polycentrism of the ceramic production
of Khersonesos. As an analogy, one may point to the Meotic
settlements of the Azov region in many of which there functioned
their own craft production of ceramics with the use of the
pottery wheel and kilns in accordance with Greek examples.<f118>

=== 117. According to the materials of A.N. Shcheglov and
N.B. Selivanova.

=== 118. Anfimov, M.V, "Ceramic Production of the Meots and
Ancient Influence [Keramicheskoe proizvodstvo u meotov
i antichnoe vliianie]," <i>Abstracts of the Papers at
the Scientific Conference "Ancient Cities of the North
Black Sea Area and the Barbarian World [Tezisy dokladov
k nauchnoi konferentsii "Antichnye goroda Severnogo
Prichernomor’ia i varvarskii mir]," Leningrad 1973 p3.

The given calculations of the volume of amphora production
in Khersonesos belong to the period of the flowering of the
state. At present researchers incline to the opinion that this
time occurred in the 1/2 IV and 1/3 [pl127] III century
BCE.<f119> At a given period of time the most important in the
moment in the life of the city was the development of the wvast
lands in the north-west Crimea. The growth of the population
and the requirements of the internal market connected with this

must have been conducive to, among other things, development of
craft.

=== 119. Shcheglov, <i>North-West Crimea ...<i> pl27.

There are possibilities for checking this supposition,
speculative in relation to amphora production, and the most
promising seems to be the analysis of ceramic stamps, the
chronology of which has been developed fairly reliably.

Although we don’t know the true correlation between stamped and
unstamped amphoras one may suppose



Fig. 18 (histograms)

Fig. 18: Chronology of the volume of amphora production in
Khersonesos 1) according to V.V. Borisova, 2) according B.Iu
Mikhlin.

that in the course of the entire period of stamping in
Khersonesos this correlation was more or less stable. 1In the
course of the analysis not the entire mass of the
presently-known Khersonesan stamps of about 4000 was processed,
but only one collection of 1714 stamps, which came from the
excavations at Khersonesos itself.<f120> The given collection
is fairly representative and fulfils the demand of the
accidental nature of selection. Materials from the excavations
of other centres may for various reasons considerably distort
the general picture.

=== 120. Kats <i>op. cit.<i> pl27

Lately two chronological classifications of Khersonesan
stamps have been proposed.<f121> One can attempt to discover the
dynamics of the production of ceramic containers in Khersonesos
in the course of more than a century and a half and also to
trace the evolution of opinions on this question by means of
constructing histograms on the axes of which the average number

of stamps per astynome in each chronological groups can be
marked.<f122>

==== 121. Borisova, "Ceramic stamps ..."; Mikhlin <i>op. cit.<i>
==== 122. The number of stamps of each astynome was determined
by the collection of ceramic stamps of E.M.
Pridik-B.N. Grakov with the additions of the last 25

years. All information was kindly provided by Vi.Is
Kats.

On the basis of the list of astynomes and of the chronology of
the stamps, V.V. Borisova obtained histogram 1) (Fig. 18) according
to which the maximum of amphora production took place in the period
from the 2/4 III--mid-II BCE. The chronological grouping of Khersonesan
stamps, made more precise by B.Iu Mikhlin, leads to a different
conclusion on the basis of recounting the same collection: the peak
of production falls in 1/2 III BCE (Fig. 19 [no Fig. 19 reproduced in the
article]). However, even now we can say that even the last typology of
Khersonesan stamps will apparently be revised in the near future.
Materials from the excavations of the last two decades in the khora
of Khersonesos certainly testify to the fact that beginning from the
70s of the III century BCE a period of heavy military losses began
for this state. At this time many settlements in the north-west
Crimea perished and at a later stage a part of this territory became
completely outside the city’s control.<f123>

=== 123. Shcheglov, <i>North-West Crimea ...<i> p128.
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[p128]
An alarming situation arose around Khersonesos itself. Hoards .25
of coins of 1/2 III BCE from the area surrounding the city indicate
that the urban khora suffered from the invasions as well.<f124> At
the same time life ceases in many settlements of the dependant
population situated on the borders of the allotted part of Heraclean
peninsula.<f125> The destruction of Khersonesan ceramic workshops
beyond the city walls is apparently connected with the same events.
They ceased to exist near the middle of III BCE.

=== 124, Gilevich, A.M. "Chronology and Topography of the
Hoards of Khersoneson Coins of the IV--II centuries
BCE and Some Questions of Scythian-Khersonesan
Relations [Khronologiia i topografiia kladowv
khersonesskikh monet IV--III vv, do n. e. i nekotorye
voprosy skifo-khersonesskikh vzaimootnoshenii],™
<i>Abstracts of the Papers at the Scientific
Conference "Ancient Cities of the North Black Sea Area
and the Barbarian World [Tezisy dokladov k nauchnoi
konferentsii "Antichnye goroda Severnogo
Prichernomor’ia i varvarskii mir]," Leningrad 1973
pll.

== 125. Savelia, 0.Ia, "To the Problem of the Relations of
Tavridean Khersonesos with the Barbarians of the
South-West Crimea in V--III centuries BCE [K probleme
vsaimootnoshenii Khersonesa Tavricheskogo s varvarami
Iugo-Zapadnogo Kryma V--III vv. do n.e.],"™ <i>The
Latest Discoveries of Soviet Archaeologists [Noveishie
otkrytiia sovietskikh arkheologov]," Part II, Kiev
1975 pl102.

The detriment to the agricultural base of the state and the
destruction of the production complexes ruinously affected the
colume of export. The mass export of wine to the Don area which
existed, judging by the materials of the Elizavetovskoe ancient town,
from the end of IV century BCE ceases by the middle TIII BCE.<126>
The later levels of Tanais produced only a few Stamps.<£f127>
The tendency of the slump in amphora production continues to the
middle of II BCE. Around 150 BCE the practice of stamping
containers ceases in Khersonesos and the further history of this
field up to the first centuries of the new era has not so far
been reconstructed.

=== 126. Shcheglov, A.N., "Khersonesos and the Lower Don in
IV--III BCE [Khersones i Nizhnii Don v IV--ITI vv. do
n.e.]," <i>Archaeological Excavations on the Don
[Arkheologicheskie raskopki na Donul<i>, Rostov on
the Don, 1973 p28 ff.; Brashinskii <i>op. cit.<i>
p44, 196 f.

=== 127. S8helov, D.B. <i>Tanais and the Lower Don in TIII--I BCE
{Tanais i Nizhnii Don v III--I vv. do n.e.J]<i>, Moscow
1975 p148.
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EIE PA3 O CTAHIAPTAX EMKOCTU AM®OP
3JIMHACTUYECKOIO XEPCOHECA

Ycranosneno, 9T0 OCTPONOHHEE aMPOPH IpeYeCKEX nempoa. — 2KCHOP-
TepoB — H3rOTABAHBAJHECh B COOTBETCTBHH C ONpENENCHEHME CTaHAAPTAMHA
eykocTn . BRABNeHne cTaHapTOB KepaMEYECKOHl TapH KOEKDETHHX IeHTPOB
uMeer ocoboe sHa9eHH® A HIYYCHHWA HCTOPHE SHTHYHOM TOPIOBIH.

: Ennucmelmuu_xpynnun fpOK3BOIATENIeM KaeliMenofi KepaMETIeCKoil TapRn

B CeBeprou IIpmaeprOMOpEe, KK H3BeCcTHO, Ohi Xepconec. B HacToAmee BpeMsa.
nMeeTcs oK0J10 40 eMHX COCYROB, UTO IIO3BONAET NPOBECTH NOCTATONNO pempe-
3eHTATHBHHE MeTPOJNOTHYeCKHe McCuefoBaHHMA. Mx peayasTaTH B OmpeneseH-
HOil CTemeHH YTOYHAIT HAIIE IpeNCTABACHER 00 0co0eHEOCTAX HPOHE3IBOACTBA
aM¢$op 3TOr0 NERATPA M °TO POJH B HPHYSPHOMODPCHOM TOproBie.

Jlepeme mamepenus ¢axTavecKEX emrocrelt neGonpuiol TPYNUH xepconée—
ckux amdop 6unu nposenennt B 50-¢ ronm B. H. I'paxosum. Yacth ATHX n3-

1B.H.Tpa Kos, Tapa ® xpamenme COALCKOXOIABCTBORERY. TOB B KJACCH-.

X > i
wecrofi Mpenzm VI—1V peros go n. »., UTAUMEK, 108, 1935, exp. 174 cn.; V.G race,
- Standard Pottery Containers of the Ancient Greek World, etesperias, Suppl. YI1I, 1949,

l.-ni. 475 cu.; N.'B. B pam m u ek R ii, MeronHKa HByYeNHS CTAEJAPTOB JIpeBHCIpevecs -

xol RepaumEueckod Tapu, CA, 1976, Ne 3, c1p. 84; o m e, Cramgapru awmeilanx Mep
B KepaMEYECKOM mpomssoactse Cmmomm, MKAM, 1977, crp. 36; om - m e, ®dacocckan
.Hdwfgﬁ w3 Hmxdes u meroropue monpocm aETuwmOR merposormu, BJIM, 1978, N 2,
€TP. ca. .
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162 NOKJANBI H COOBLUIEHHA

vepenmii 6ua MCHONB3OBAHA B. B. Boprcosoi, IpeIoA0KUBIeH, 9TO 01~
Haf eMKOCTh XePCOHECCKOTO CTARAAPTA PaBHANACE 20—23 nmTpam *.

Henasno co CHENUANbHLM HCCICAOBAHHEM IIO aTOMY BOIPOCY BHICTYIH1A
T. M. Hekonaenko, DpelIORIBIIASA CBOXO METOAMKY Haydenns CTAaHAAPTOB
EMKOCTI KepaMudecKoll Taps 3, BuBOAM aBTOpPA ONHPAITCA B KOHETHOM CHETE
Ha cleAyiomue TPH HOJOoXReuHA:

1. Jlns xepconeccKHx amgop, KaK i JUIA TapH ApYTAX LEHTPOB, XapaKTepiihl
ycroiiumBLe COOTHOIMMCBHEA OCHOBHHX JMNCIHEIX pasmepoB.

2. B yupomexnoM BHI® a0y aMpopy MOKHO DpefCcTaBHTE B BHME CYMMBL
06'5eMOB TpeX 2JEMEHTAPHHX TeoOMeTpHueCKHX paryp (umansap, ycedenHuIil
KOHYC, KOUYC).

3. Ecan B gopmyan 065eMOB Tpex duryp moacTaBHTh MX Jamireiiiine TOKa3a-
TCNN, BLpasKeNNEe Jepe3 COOTHOWRIHS, TO MO0 HOAYTHTE nexiil kKoagmuu-
" enT, IpnGAA;KeHHO PAaBHHI, NO MU0 ABTODA, KoapdruenTy, HOTYIENHOMY
OpPHA apajormdHol omepammm C A3BECTHOH JpeBHEH dopymy.10it obsema uHdo-
noeEnx texd. - :

Ha 5T0M 0CHOBAHEHE J€JAETCA BHBOL, ITO I BRUACACHHIA eMKOCTeH Xepco-
HecCKAX ampop MOKHO NOJNB3OBATHECA dopmynoir Iepona ¢ pDompaBKoi Ha
koadpdunmenT, OTAEABLHO BHYHCAAEMBIR JUIA Kakaoro tuma cocyra.

lcmoaszopanumit I'. M. HExonaenko MmeTox >MoAeaRpOBaHAA mpoiecca
co3tamns amMPopIHX CTABAAPTOB HPENCTABIALT ompenesen Hbli DpaKTEICCKMIT
nnaTepec, 0coGenHo B NNaHe NepCIeKTHBE! paboTH ¢ MaccoBEM GparMeRTAPOBAH-
HLIM MATePIHASTOM. Cnenyer OTMETHTb M HECOMHECHHYIO LeHHOCTh naﬁmoneuuﬁ
aBTOpa B OTHOLIEHMH yCTOIUMBOL NPOUOPIHMOHATBNOCTH JAHAAeliHBIX pasMepoB
cocynoB. ByecTe ¢ Tem B CTaThe HMEWTCA CHOPHKE, a MHOTIA M HerpueMIeMbie
MoMonTs. OCHOBISIM HeJOCTATKOM CTATBH ABJIAETCA OTCYTCTBHE KOHKPETILIX
3aMepOB €MKOCTH 1f JTHHeMHEIX pazMepoB obpaboramuux amMdop, YTO HOANOCTLIO
HCKII0906T BO3MO;KHOCTH HPOBEPKI OTACABHAX BEBOOB. OcTaeTcs HENOHATHUA,
novesy aas 10 BLIeTOREHX CTARAAPTOB €MKOCTH IPHBECHO TOABKO 7 rpyno
ampop ¢ yeroiranBrME JREEHEMMA pasmepamu . He moxkpenasercs COOTBOT-
CTBYIONIM anajfH3oM HCXOHOTO MaTepiaia BajkHeiimee 3akTiWeHNC O npe-
obaamanns B Xepcomece MOHMUCKON CHCTEMI JuNCHiHLIX Mep AA pacdeTa aM-
dopurx CTaHIAPTOB MKOCTH. Curenopa1o Ger mprmBecTn st Karka0d IpymOEl
a.\llllop JIIICIHHBIC lIapﬂMchH’ B MeTpHYEeCKUX M GHHOBPGMEIIHO B npegﬂnx enn-
HUMAX JIIMHB, TIMEeBIIHX naudo 1 LiIee pacupocTpaHcHOe B aHTUTHOM ampe 6
n?“ npeobpazopanEr GOPMYT JULS BBIYMCIACHEA 00beMoB aypop aBTOPOM :lo-
OYMenh OmMOKM B MAaTeM.CHYCCKAX pacderax ?. B mepsox caydae (00mem
;‘:};;—]:3[)1:; PABeR CyM:e oﬁmenog Tpex $uryp: muamegpa, KOHyca I YCETEnBOTO

yca) HTOroBMil peayawTar OVACT paB : 216 d*
iy lleoﬁpanggx ynam-cmym %0;:‘1 I;e O,%SQ d*h, a 0,216 d*h. Bo BTopoM
R e T e Ty LaseRtis
BLIROL O IIPHGJIII}IH‘IIHDM Pa.Bencme E)'.I'II L o 06'[’330“. S GRS ey
en HeAGKAFATREN TPEHOTOKenNe X Pe3yJIbTATOR, A C1e/10BATETIhII0, OCTAET-
Tepona pasn pprnciaenns aMdo o BsUSIgeRl i JOPREE

i c:xe-zx-'o:r "p;m.: CTaM;IapToBn. _
TN Pl atutins .u'n; -“H;ICHE‘IIT; Ul B3TANT, 9TO WYTh, NCHOABIOBAMHEIT

3 3 S CTaN;lapToB eMKocTH aMdop 20 HANCTA-

2 BB 3
bt m!qmr;‘]'o] Fa',’.%? ?;félngnu‘wﬂec;me Kaecitma Xepcomeca W KaAaccuduKaUEA Xepeo-
o . » €Tp. 111. Beero antopoy npnuesesd aamepn eskocta 11 co-
IT. M. inkoaaenx I
neca, BILH, 1978, N: 3, erp. i}lé);l?’os TR TR SRR ST
¢ Tam ske, etp. 146 e, .
S Tasm ke, crp. 146.
: :!"a.u e, cTp. 1445, 148.
* Tas we, cTp. 147,
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NOKJANK H COOGIEHHA 163

urckore Nepconeca, He DOIROANCT CACAATL YOCAMTEILHYH PEKOHCTPYKIHIO
ApPCBueil MeTOAMKI pacteTa TAKMX CTAITAPTOR.

Hpedaraemoe nccacloBae OCYWCCTHANAOCH B TPH TOCACI0BATCIBIN X
drana:

1. Buscuenue npeinoaaracMelx cranjapros aMfop B anTEUMLIX Mepax em-
nocTa.

2. Ycetauosaenue yCTOMUMBMX JHHCHHLX pasMepoB B APCBHHUX eJMuIINAaXx
AdH Radloro BepoATHOrO CTaHJlapra.

J. Ilporepxa NCTUHHOCTY BLIBO10B ABYX MEPBLIX 3TAII0B PaGOTHl C HONMOULBIO
APCBUNX WA pexoucTpyupoBaniux Gopsyn puancacuAs obvemon TET Bpa-
e A,

Orfop BEX0AHOr0 MaTe PHAA HPOBOIHIICAH CMAKCHMAALILOLE 0CTOPOKIIOCTHIO.
B ncenenosanne Guiin BK:II0YeIH TOAbKO Te Xepconecckne aMGopur, 0 KOTOPHX
HMe10ch 11e06XO0AMMOe KOJMNUYECTBO CBeACHNil, B mepBYI0 o9epelb 3aMCp HOILOk
CMKOCTH W OCHOBHBIE JMHEnIle pa3mepil. B umcao mocieldEX BXOAAT: LIy-
Gmia cocyna, ero MAaKCHMaJbHBII JHAMET], JMaMeTp YCThA, BLICOTA BepxXieil
YacTu (0T JRHEN MAKCHMAJBHOrO INaMeTpa). JTAX pasMepoB BOOIUC JOCTATOY-
HO LA onpefeieHuEA cTanfapra emxocti 5. Oako jA7sA DOJHOTL KAPTHHH B
CNICOK JInHefHKX pasMepoB Ouan BrANYeHNn BHCOTa aMpopsl, BLICOTA HUH-
el 9aCTH, OTHOUIEHHA BRICOTLI BepXiteil YacTi aMpopH K ee HILAIeil YacTH H
ravoane (Hy/H. u Hy/H,), tnaveTp ycrea K ianGonbmesmy AnaMerpy TYa0Ba
(d/D). 3ameps eMKOCTH COCYAOB IPOM3BOXHINCH BOAoM unm depuoM. Kak mCK-
JIoAcHHe JNonyCKalIcT MaTéMaTAYeCKHH pacieT eMKOCTH Ha ocpoBanpnn OG-
Mepiroro wepreska ®. Bcero, Takmy oGpasom, 6uio ofpaGoramo 39 andop,
B COBOKYDHOCTHE JATEPYEMHX B mpefenax kouma IV— nepsoit momopman II B.
J0 n. 3.

I'mcTorpamma HArNANHO NOKa3pBaeT HajJ@YHe INeCTH HEPAaBHHIX IO KOIH-
yecTBY rpynn amdop Gamakoir eMxocTn: 4955

I'pynlrj[a 1 = amgopm nonmoir emxoctn: 4,80; 4,85Y4,98; 5,00; 5,00; 5,10;
5.20 x *°, Cpenuasa emkocTs rpymun — 4,97 x.

I'pynna 2 — amdopu monnoi emxoctr: 14,50; 14,80 n. Cpequsas eMKOCTE
rpynow — 14,65 n.

I'pynma 3 — ampopu moxnsoir emxocts: 16,70; 16,85; 17,00; 17,10; 17,16;
17.35; 17,80; 17,80; 18,00; 18,00; 18,21; 18,40; 18,90; 19,00; 19,00; 19,14;
19,20; 19,25; 19,40, 19,60; 19,70 1. Cpenmas eMKoCTh rpynOH — 18,26 a.

I'pynna 4 — amdpopu monmoit emxocra: 23,30; 23,40 n. Cpepusaa eMKoCTD
rpyoown — 23,35 . :

I'pynma 5 — amdpopu nmoasnoi emxocta: 30,00; 31,43 n. Cpenuas eMKOCTh
rpynou — 30,74 a1 :

Fpynna 6 — ampopu monuoi emxocrm: 27,26; 32,59 xn. Cpepunsa eMKOCTb
rpynobn — 29,92 a. : d

Kpome TOrO, 0c060 BHIENEHO NBA COCYNA, Kayuil B3 KOTOPHX H3BECTCH
Janmb B OHOM 9KseMuasApe: B 5,16 a1, Koropuit no emrocTa Gau3ok  1-& rpyn-
ne (B maxpmefimenm BapHarT 1a), m amMpopa eMKOCTHIO B 9,3 n (8 panpHeiimeM
A-9,3). S

}{gman rpyuna amMdop EMeeT onmpelesenHuMil HHTEPBAJ €MKOCTH H Xapak-
‘TepmayeTcA CBOeH dopmoii TynoBa m ocobenHoCTHI0 TAKHX JeTaneq, Kak
pocanka m npodmas pyuku, dopma noxiku u Benymxa. Ilo aToif mpHuImAe aM-
dopa BapHaHTa 1a, oTAEva0mancA OT NPOYHX NATHIMTPOBHX CCCYNOB cBOeM

8 smemcKEfl, Merogaxa..: B. H. Kan, C. J0. Moxaxos, Aupopu
amnnfcfn‘!ec!m: Xepcoreca ¢ mocenemma Ilamckoe-I1 8 Cesepo-danansom Kpuuy, B c6.
¢AETEIERI u apxeozores», um. 3, Caparos, 1977, c1p. 94. .

®* Kan, Moma x 0B, yK. co., c1p. 102.

10 Bce csefemns 00 YNOMEHAOMWI COCYJAX 8JeCh H Jianee CM. B KaTalore. Q6pasnu
amdop XaMm0# TPy NPE/ICTABIEHN HA PlCyBEKe.
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164 NOKJIALI H COOBIIEHHSA
n $opmoit, TPOPEIHPOBAREHMA TaC-
—G G TAMHE B pasMepaMm, BHHeCeHa 3a
npefean 1-& rpynoss 1, Cocynu
5-ff m G- rpynm HMeT TaKiKe
ONMH MHTEPBAJT TONHOE eMKOCTH
! (oxoxo 30 &), Ho pe3Ko pasimIa-
. JoTCH OO0 TaKHM 0C0o0eHHOCTAM,
Kak mpodEIbL HOMKH, XapaKTrep
7 2 MOBepXHOCTH, HANMIEe KieiMa,
J Z mo OOIIEM O9YepTAHHAM TYJO-

Ba 2.

Hanporse, B 3-10 rpymny

Q ':O obpenuuens aMpopH CO 3IHATH-
TeNbHOM pPA3EANGH B OMKOCTH

' (16,70—19,70 x). Opmaro AIA HAX
XxXapaKTepHa CTaHJgapT-

HoCTH NEHEH HHN X pasde-

poB, enEHAg QopMa H CXOKCCTDH

npopmasmmx wacreir. Ilo oTOit

apHEYNHE, a TaKMe YIHTHBaA Mpe-

mme B. Tpeiic » H. B. Bpammuc-

y P Koro o TOM, 9To Bapmanmm ofne-
J MOB OJHOTHIIHHX COCYAOB HHOT-

Ja MOCTATAKT 3HAYATENHHHX Beé-

mwagn ¥, 21 amdopa sToro AMa-

aar 1Ia30HA eMKOCTH BHIJIEJIeHa B oNiNy
rpynmy.

JlnA Kamamoro H3 YKa3aHbIX

auneiipnx pasuepos Ouuim ompe-

NeJeHH CpeAliMe TOKasaTell 1o

rpyone B CAHTHMMETPAax, KOTOpHIE

/ 3aTeM nepeBOANIACEH B COOTBETCT-

ByIOmue JKBHBAJEHTH B JIPEBIX

; 4 MumefinuX efuEUIAX. Doabmmi-

is 205 CTBO aHTHIHHKX [OCYAAPCTB, KaK

s e N3BECTHO, MONAB3IOBATNCE ATTHICC-
Xepcopecckue amfoput pasmux crammapremx FHUMHE RIH mounficKIME nmeii-
;ei :;:;:3:;:1_ fa_l‘_igu:gz-:m;_. é:a-rgnor. N:3; HBEIMHO MepaMu, DO3TOMY cpenumne
Karanor, M 10, 4 — ﬁ-n 'rpyima'. Xpnu:'rgﬁsl; gﬂaqeunn BHICOTH aNgop Un' e
TXM, wio. M 04/36442; 5 — 3-n rpynma. Ka. OLRH (Ho), nanGoasmero auaver-
ranor, Ne 32; 6 —4-n rpyuna. Katazor, A 35; D@ Tytosa (D), amamerpa yetbhi
7 —6-n rpymma. Lamazor, Ne 39; 8 —5-n (d), Bucorw pepxmedr ()

rpyuna. Ratamor, Ne 37 nmkneir (H,) waereit ampop me-

:; 06 aroii ﬂ:‘"ilﬂpu ea. Ran, Mowua x o s, yk. cou., crp. 101, pue. 4, 2.

I 6-it rpynne otieceno ane andopu 13 Kyprammoro mornapunsa Ianekoe-I. K co-
sRAnCUNIo, 0auL npoduie i 3avep emrocTt MO:KNO OBINO ONpeACARTL AMINL ¥ 3THX ABYX
cocypon. O uako us T0ro AKC MOTIILUNKS HPOUCIOIAT COIE TPI aHAAOFUMuULIE, XOTA U nh;a:;r-
MENTHPOBA B asdopir. Tpu Apyrux nojodnux cocy/la Haijenu B Horpedeuusax na ¢ u-p-
soym Gepery Nepeoween, Bee onn orauuawnes oteyrernnes anrofia, oTEYTCTBHCM i.iciiM
HBITIEM XA PAaRTCPIoil IIIKOIT HOIKKIL ¢ XUPOoIO BLPAKCHUNM pedpoM 0o anunu yroa-
eI, L}',‘lij UG CONYTETBYIOMeMY MaTepiuay, augoput G-it TPYUIE HBIARIOTCA camint pan-
HEi I PYIIOI XEPCONCCCrol Tapi it bnyeraincs b ::pc:{cnax.nropoii gojosugl I\ uw. 10
DL 3. 58 TPYING Nepeaneer BUX ambop no sositekey yeaintw Ne 6 nocenerus Naucroe-1
:I:-I;;;“Sma’;:w I}ill}ll':: o [V i, Ju o o Jlas gnx, KaK ,I‘:m'ncex NPYTUR Fpyuu cocylus

spose  L-pg, XNapaniepnn pgaingne (i : T8 [t 2 - : E
A l“l:”{lw"”ﬂ.” Ty HUNe Juoua, HaIune KJaeiM na py‘ﬂ-dl,?lﬂlﬂqudﬂ HORKN

MR e i s iy y
WoGrace, yioeon, etp. 176; B pawwwe ki, Mertoauxa..., cTp. 89.
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