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Sedzemidae A. A. Hccjieji;oBaH^ ceBepo-aanaAHoro yaaciKa aHTiraHM<o xeaipa
B XepcoHece. —KCHA, 145, 1976/c. 28—34. /
HniJopMapHn o pacKonKax, y xaiOKe ciaTBH, nocBamenHHe OTAenBHHM HaxoRKaM
ran rpynnaM Maxepnajia, nySnHKyioTcn b AO h KCHA. Cjieffyex/OTMeTHTb moho-
rpainn, nocBHmeHHHe oSim6oTKe 3KcneHHi;H0HHHx MaTepnajiOBr HpceKbeea T. M.
HeKpon'ojib Tananca. Al/1976; CoKOjibCKuu H. M. TaMancKHii^onoc h pe3HHeHn;HaXpncanHCKa. M., 197^/

H. B. BPAniHHGKHH

•x.
CTAHAAPTbl PO,[liOCCKHX AMOOP

KepaMmecKaa xapa Pofloca HBJiaeTCH oflaoH hs nanSoaee mnpoKo pac-
npocTpaHeHHBix rpynn ocTpoAOHHbix aM(|)op bo bcbm aaanHHCTBraecKOM Mnpe.
He cocxaBaaeT ncKnioaeHna h TeppnTopHa HpHaepHOMopBa.

XoTa HaxoAKH peatix popioccKHX aM(|)op b HpHaepHOMopBe npep;cTaBnHK)T
6oabiiiyio peAKOCTtaacao poAOCCKHX aM(J)opHUX KaefiM b noHTHficKOM pe-
rnoHe apesBBiaaHHO BeaaKo^. BectMa aiapoK a ax apeaa, KOTopBia b aocaefl-
aae roflBi Bce 6oaee pacmapaeica HoaTOMy BBiacaeaae CTaHp,apTHBix omko-
CTBB pofloccKax aM(|)op aMeex aepBOCTeneHHyio Baa^nocTB B;aa aayaeaaa
cpaBHareaBHoro oS'BeMa aMaopxa aaaa b KepaMaaecKoa Tape b pasaaa-
HBix paaoaax a KOHKpeTaBix ayaKiax. Hpa pacaeiax oSasaTeaea laKHte
yaeT «Beca» pofloccKBx aaeaM, KOTopBia BHaaaxeaBHO 6oaee HasoK, aeia
«Bec» KaeaM aa aM(J)opax SoaBaiaBCXBa flpyrax apoaaBOflcxBeaaBix aeax-
poB

H ae Syny sflecB ocxaaaBaaBaxBca na xaaoaoraaecKOM pasaaxaa pofloc-
caax aM(J)op, xeM 6oaee axo ^aa paaaax aepaoAOB, Baaioaaa a IV b. no a. a.,
3X0X Boapoc eme aenocxaxoaao acea HaaoMaro aamB, axo aenaaao
B. Fpeac y6enaxeaBao noaaaaaa apaaanaeataocxB aM(J)op c «rpa6oBanaBiMa»
BeaaaaaMa, bo mboxom cxonaBix c aia^opaMa xaaa Coaoxa I, aponyapaa Po-
noca, aasBaB ax «apoxoponoccaaMa» ®. 0 cxaapapxax axax aM(|)op, paxapye-
MBix eme IV B. no a. a., aoaa cynaxa aeB03MO>aao, xaa aaa b aaaieM pacao-
pa>aeaBa eaije aex ajeaaix cocynoB axoro xaaa, ponoccaoe apoacxojaneHae
aoxopBix MO>aao Gaiao 6bi caaxaxB SeccaopaBiM (b aacxaocxa, c aaaenoMo
ponoccaaMB aaeaMaMa). HoaxoMy paccMoxpeaae ponoccaax aM$op mbi aaaa-
aaeM c aaaccaaecaax xaaoB^. Onaoa aa xapaaxepaaix oco5eaaocxea 6oaee
paaaero ax aapaaaxa HBaaexca aaaaaBia H3ra6 pyaaa, b oxaaaae ox aoMa-
aoB (ocxpoyroaaaoa) (J)opMBi pyaea 6oaee aosnaero Bapaaaxa. J^axapyroxca
aM^opBi paaaea paaaoBanaocxa aepBBuaa xpeMH aexBepxaMa (b ocaoBaoM
BTopoH a xpexBea) III b. no a. a.

O cxaanapxax paaaax aM(J)op itaaccaaecaoro xaaa (pac., .7) naiox apen-
cxaBaeaae nsa peaaix cocyna, aaaneaaaix b MapMeaaa a b HeceSpe ®. Pay-
6ima ax BMecxaanai; (Ho) pasaa 670—685 mm, BBicoxa Bepxaea aacxa (ox
aaaaa MaacaMaaBaoro naaMexpa —Hi) —325—330 mm, MaacaMaaBaBia naa-
Mexp (D)—350—360 mm, a nuaMexp ycxBa (d) —93—95 mm (Baeaiaaa
naaMexp ycxaa BMecxe c BeaaaaoM (di) —115—119 mm). HMeioxca see ocao-
Baaaa apenaoaaraxB, axo 3xa aeaaaaaH cooxBexcxBoaaaa enaaaB;aM n-mHBi
(naaxaaaM), acxonaapEM aa nJiHHaoro (axxaaecaoro) (Jiyxa b 326,5 mm®.
B xaaoM cayaae oaa cooxBexcxsoBaaa 33; 16 (= 1 $yxy); 16V2 (aaa
naaxaaaM a 4V2 naaxaaaM (di =5'/2 aaa 'V2 naaxaaaM). Hexpynao sa-
MexaxB, axo xpa aa apaseneaaBix aacaoBBix aaaaeaaa b naaxaaax cbo-
naMBi a aacay 11 —onaoMy aa ocbobbbix aacea, axonaaijax b npesaae dbop-
MyaBi BHaacaeaaa o6x>eMOB caoamBix xea Bpan:i;eaBK, b aacxaocxa b cboa-
My.ay Fepoaa n™aa^oana^ '•

11
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• Koneii III—II B.

Tot (J)aKT, hto ocHOBHbie jinnei-
HBie pasMepLi paccMaTpHBaoMbix aM-
(|)0p yfloSHBI flJIH HCnOJIBSOBailllH B
flpeBHHx ^opMyjiax, noSyflnjio Menu
nOriBITaTBCH npBMeHHTB p;jlll BBIHHCJie-
hhh hx oSTjeMa (JiopMyjiy TepoHa fljiH
iiH(|)OHp;a, corjiacHo KOTopoii oS'BeM
cocyna nofloSHoro THna paBen npoHS-
BefleHHH) "/l4 Ha KBapjaT nOJIOBHHBI
CyMMBI MaKCHMajIBHOrO H MHHHMajIB-
Horo flnaMeipoB h na BBicoxy (rjiy-
oHHy). BBnHcjieHHe no ^opnyjie
ooTieMa HBceSpcKOH an^opBi flajio
cJiepyiomHH pesyjiBTaT '' •

/16Va+5V,\2
33-3137,35 Ky6

PofloccKHe aM(J)opu
1 — III B. HO H. 3. 1 : 15; 2
HO H. 3. 1 : 15 AaKTujien, nxo nnniB na 65,35 kv6.

flaKTHjiBH OTJinnaexcH ox oSTbOMa

,qn70 ft \R reKxoB MH 8 axxHnecKHx xogb(3072 Ky5. AaKXHjiH); omnSKa cocxaBJiaex jinniB 2,1%, nxo Moatex 6bitb
npHBHano Bnonne AonycxHMBiM. MexpnaecKHi aKBHBajienx 8 axxuxiPrTiT,^
xoBB paBGH 25 934-25984 Ky6. cm (25,9-26 ji). dTxnaecKHx

CxojiB BBipaaiixejiBHBm peayjiBxax noBBOJiaex c Sojibhioh nojien vspoPir
hocxh BBicKaaaTB npeAnoJiO/KeHne o bocbmiixogbom cxaiiflapxe aMifiop oacc
PHBaeMoro xima, KoxopBiG bmgcxg c tgm poaiKHBi 6bitb npirancjiGHBi kaMio"
paM «nH$oHAHoro)> xHna '2. npeAnojiOHtGHHG o bocbmhxogbom cxaHnanxe
CMaxpHBaGMBix aM(J)op, KaK Ka»excH, naxoAHx KocBGHHoe noAKoLBPT^o
B^aKXHHGCKHX GMKOCTHX (HBMGpGHHBIX BOAOH HJIH BGpHOM) HaH6oBPP
pacnpocxpaHGiiHBix poAoccKiix aM(()op Konpa III II b. ao h a ( ™poKo
Horo cxaHAapxa, xaK H (|)paKii;HOHHBix). ' ' '

Echh corJiacHXBCH c npaBOMepnocxBio hphbgaghhbix bbihig BBiHHcirPRTTft ™
noxGTHBGCKnx cxaHAapxoB OCHOBHBIX JIHHGilHBIX PaBMPTinR TTCKHX aM$0p III B. AO H. 3., XO GCXGCXBGHHO flOnyi^GHne Ip HX
eMKocTH aoji>khbi 6Bijm, KaK npasHJio, necKoaBKo hpgb'ocxoahxb CTa™M^^™
Ahh npoBepKH axoro mbi pacnojiaraoM, k coHiaaeHiiio jiiiniB onn •
HGCKH HBMGpeHHBIM oSx-GMOM aM$OpBI paCCMaxpHBaGMOrO Xmra^T,
KonoK a(|))mcKon aropBi. OS-bgh aM(J)opBi, iiSMGOGHTTBTir ••
27 000 Ky6. cm '̂'. Kan bhahm,•3X0T 05x.gm'
MaxGMaxHaGCKH xHnoxGXHBGCKOMy cxaHAapxy xnna. ncjiGHHOMy

HanSoJiGG innpoKO pacnpocxpanGHBi b IIphhgphomopbg
aHHHCXHBGCKOM MHpG, pOAOCCKHG aM(|)OpBI KOHpa III H '3 BCGM 3JI-
XGpHOH OCoSghhOCXBIO KOTOpBIX HBJIHIOXCH pyBKH C T1 ^
(PHC., 2). XoxH no oOiAGMy oSjinny noBAHno poaocckhg mbjiomom
CKoro Tiina cxoahbi c 6oji6G pannnMn, bog hig, noMHMo n KaaccHBG-
pyHGK, HaOaiOAaioxcH n APyrnG cyipGCXBGHHBiG' oxanaHa ftiopMBi
MGHHioTca nponopAHH cocyAOB. Ecan y pannnx paaHOBHaHocTpVr
AHaMGxpa K BBicoxG (D : H) cocxaBaaGx 1 : 2 nan 1-21 oxHoniGHHG
Hhhikhgh aacxGH (no annnn MaKCHMaaBHoro AHaMGxpa —bopxhgh
TO y 6oaGG noaAnnx paaaoBnAHocxGH 9th nnnTmn,T„. '"-"2) —1: 1, 2,
1-2,35-2,45 H1:1. BMCoTa .M$op J.era,i°T " „
820 MM, ray5HHa hx BMGCTHaHipa —730—750 mm MaKpmwa ^"^™raGT 800—
320—340 MM. HaMGpGHHBIG o6'BGMBI OTHX aMdio; flHaMGXp-
oxKaonaacB npHMGpno OAHnaKOBo KaK B OoaBmvio laanToi oKoao 27 a,CTOpOHy (cm. IIpHaOJKGHHG) Anaaiia aHHGHHBIX t7 ^ ®MGHBUiyiO
npHBOAHT K aaKaioaGHHio, axo nanSoaGG BGpoaxno ^ axnx aM(J)op
npGH^Ae, B GAHHHnax ajihhbi, ncxoAaipiix 03 naHHHn '̂̂ ^^TOBaGHiic, khk h
Ecaa 9X0 xaK, xo H=40 AaKxnaaM (Hi =20 AaKXHa^i
H—16 AanxHaaM, nan 1 (Jyxy. '' Ho = 36 AaKxnaaM,
12

J(aa BBiaHcaGHHa oOtjOmob bthx aM<J)op hsbgcthbig aPOhhhg (J)opMyaBi hg-
npHMGHHMBi. Ohgbhaho, ahh 3Toro CAyjKHaa Apyraa (JiopMyaa, hg AomGAmaa
AO nac. „ ^ „

PGayaBxaxHE ^aKXHaGCKHX hsmgpghhh oo-bgmob paccMaxpHBaGMBix aMipop
•pHBOAax K npGAHoaoJKGHHio, Hxo cxaHAapx nx hg nsMGHnaca no cpaBHGHHio
CO cxaHAapxoM npoAniGCXByioiAHx hm cocyAOB n cooxBGxcxBOBaa CKopee Bcero
8 axxHHGCKHM xoHM (cM. HpHaoiKGHHo). 3xox cxaHAapx, KoxopBiH, cyAH no
KaGHMBM Ha H3MGpGHHBIX AGHBIX aM(|opaX, OXHOCHXCa K KOHpy III H nopBOH
nOaOBHHG II B. AO H. 3., X. G. KO BpGMGHH nOpraMCKOXO n Kap^aXGHCKOrO
KOMOaGKCOB, BGpOHXHO, HG OhH COBGpniGHHO HGH3MGHHBIM HB npOXaJKGHHH
BCGxo nGpnoAa paaBHxna poAoccKofi KepaMHHGCKOH xapBi. flaa oSocHOBannBix
cysKAOHHE 0 Gxo KoaG^aHHax MaxGpnaa giag HGAOCxaxoHGn, oAHaKO HMGioxca
ocHOBanna noaaraxB, axo axn KoaGSanna hg 6Bian aHaanxGaBHBiMH.

B. TpGHC CanxaGX B03M0>KHBIM npH6aH3HTGnBHO HaMGXHXB caGAyioiAHG
XGHAOHAHH B pa3BHXHH CXaHAapXOB pOAOCCKHX aM$Op '®. K CGpeAHHG —
XpGXBGH HGXBGpXH II B. AO H. 3., HO 66 HaSaiOAOHHaM, COCyABI AOCXHXaiOX Ma-
KciiMaaBHoro (JiaKXHaGCKoro oS-BGMa (28—29 a npii nanoanGHiiH ao Kpaa).
Ho 66 MHGHIIIO, TAKHG H16 OoaBniHG oOliGMBI B03M0JKHBI, CyAa nO aHHGHHBIM
paaMGpaM, n A^a HanSoaGG paaHGii rpjainBi khghmghbix poaocckhx aM(J)op,
AaxnpyGMBix naaaaoM III nan kohhom IV b. ao h. 3. («npoTopoAoccKaa»
rpynna) B AaaBHGnniGM naSaiOAaGxca TCHAeHn;iia k coKpaipGHHio oOt^gmob,
KOxopBiG KnGpBOH HGTBGpxH I B. AO H. 3. (BpGMa Kopa6aGKpyniGHHa y Ahxh-
KH(|)GpBi) Aocxnraiox OKoao 26 a, a bo Bxopoii n xpGXBGii aoxBopxax
I B. AO H. 3. —M6HGG 23 a. OAHaKO, KaK HoaaraGX B. FpGiic, ao axoro Bpa-
MGiiH poaKiix KoaGSaHHH B cxBHAapxax poAOCCKHX aM$op HG HaSaioaaGxca.

IlapaAy c aM(|)opaMH noanoro cxaHAapxa na Poaocg iiaroxoBaaaHCB n
c]i)paKH,II0HHBI6 COCyAKI, KOXOpBIG, KBK H B APyTHX pGHXpaX, COCXaBaaaH B AG-
aoM HGaHaHHTGaBiiyio aacxB KopaMHaGCKoii xapBi.

Mhg HaBGCxHBi aHHiB xpH poAoccKHG aM(J)opBi HoaoBHHHoxo cxaHAapxa
(noayaM(i)opBi). IIbg h3 hhx (HpnaoiKGHnG, JNs 19, 21) nponcxoAax na Ta-
nanca h hmgiox oSx-gmbi 12,9 ii 12,4 a (boah). Ha pyanax oahoh iia 3thx xa-
HaiiccKHX aM(|)op 6CXB KaGHMa snoHHMa ApiicxoAaMa n (paopHKanxa Raaana,
HoaBoaaioipHG AaxiipoBaxB aM(J)opy bpgmghgm HGpraMCKoro KOMnaoKca .
TpGXBa noayaM(J)opa, gmkocxbio 12,7 a, nponcxo,iniT na CiipnH h AaxnpyGxca
KaGiiMaMn anoHiiMa AnnGCHAaMa ii (JiaOpiiKaHxa CoKpaxa SanannM bpgmghgm
(oKoao 225 r. ao h. 3.) Mojkho npGAHoaaraxB, axo anHGHHBiG cxaHAapxBi
II 9XHX noayaMdbop cocxaBanan b AaKxiiaax, hcxoahbahx na AannBi axxHHG-
CKoro (Aannnoro) (Jiyxa: H—30; Ho —28 h D 14 AanxnaGM. CxaHAapx nx
oSnGMa, no-BiiAUMOMy, onpGAOHHGTCfl b 4 axxnaGCKiix xoh (oKoao 12,8 a).
HpaBAa, Asa na xpox naMGpGixHBix cocyAOB hmgiox HGCKOjaBKo MG^Binyxo gm-
KocTB, OAHaKO Ha ocHOBaHHii 3xnx GAnnnaHBix iiaMopGHiin: 6Biao obi npGHXAO-
BpGMGHHBIM OXpHpaXB BGpOHXHOCTB HX HGXBipGXXOGBOrO CXaHAapxa. BnpOHGM
HGaB3H OXpHpaXB H BOBMOIKHOCXH XOXO, HXO PoAoc HOaBaOBaaCH HG aXXH-
HGCKHMH, a CBOHMH Co6cXBGHHBIMH GAHHHIiaMn oO-BOMOB, 0 HGM pGHB
BHGpGAH.

Homhmo ^paKiiHOHHBix aM(|)op noaoBHHHoro cxaHAapxa na Poaocg naro-
xoBanancB n MaaGHBKiiG aMij^opKH —oOxiGMOm oKoao 4 a (cm. HpnaoiKGHnG,
A*" 22, 23) PynKH 9XnX MHHHaXIOpHBIX COCyAOB oSbIHHO AByCXBOaBHBIG, H
iia iTiTX HGpoAKTi anoniirpailinBie K-ncnMa n bhao nBGXKa nan xo.xobbi Pg-
anoca '̂, nxo iiapHAy c Mop^oaornaecKiiMn ocoSghhocthmh aMcJiopoK hg
ocxanaHGx coMnGHirii b nx poAOCCKOM hpohcxoikaghhii. 3tii ifipaKniioHHBiG
cocyABi cocxaBaniox, no-BiiAHMOMy, Ve ocnoBHoro cxanaapxa gmkocxii (reMn-
reKx). TpyAHo CKaaaxB, Aaa nGpGBoaKii KaKHX xonapoB onn npeAHaanana-
aiicB. Eaba an moikho npGAnoaaraxB, hto b hhx nGpGBoanan opAnnapoe bhho.
CKopGG nx HcnoaBaoBaan hoa AoporocxoHipHG npoAyKXBi, noxpGOauBninecn
B HGSoaBHIHX KOaHHGCXBaX.

HaKOHGA, HMGIOXCH GIII;g 6oaGG MnnnaXIOpHBIG pOAOCCKHG aM(J)OpKH, cxo-
jkhg no xnny c onncannBiMn bbiihg, ho hmgioiahg babog MGHBninn o6'bgm —
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fnpHnoHcenne, ^2 24, 25). O^eBHflHO, oe-ben bthx aM^opoK co-
CTaBUHJi 7i2 ciaHflapTa.

KepaMHHecKaH Tapa nosBOJiaeT

ero Sr^-V™ "
TaKofi BO3M0WH0CTH He HpeflocTaBJifleT HH oflHa flpyraa rpvnna rneHPrKnir

KepaMHHBCKOH TapBi. nocKOHBKy BaHTHHHBix Mepax o6B.eSr BSSScTH
oSHBMa >KHflKHX TBH, HpHMBHHJiaCb flBBHaflpaTHpHHHaH CHCTBMa CTOcS
HHH , KpaTHOCTb oS-bBMOB pOflOCCKHX aM$Op flBBT OCHOBaHHB HJIH HPennLo
HtBHHfl, HTO B paCCMaTpHBaBMOB HaMH BpBMH (hbDHOTT qnTnrri
flOCB HOJIbSOBaJlHCB MBTpBTOM, KOTOpBIH paBHHJICH rwTO ^ P^-eny 8a™cKHx xobb. BTaKOM c'yHaeCHoii™"
KaTTHHBCKHM BBipaJKajiocB 6bi KaK 3:2. 9to BCBOIO OHePBUB oe-BBMa
CTaBHTB Bonpoc H O COOTBBTCTByiOipBM CGQTHOniBHHH H •9^ ,Echh npHBHaiB AonycxHMocTB hphbbsbhhoh rmioTBBBi, to moh?ho^6b?to?h

1

2

3
4
5
6
7
8
9

10
11
12

13

14

15

16

17

18

19
20

21

22
23
24
25

705

730

757
765
768
805
805
800
820

805
800
810

800

840

800

785

785

760

660
643

622

480
480
390
350

325

330

350
340
340
420
410
405
410

395
400

390

390

390

400

330

310

255
255
200
165

660

685

710
715
710
740
745
735
750

735
730

740

750

735

730

715

595

580

450
450
345
315

nPHJIOmEHHE

av>.^,Vur<OcHOBHHe pasMepu po^occKHx aw-ii;

360

350

367
356

330
344
343
330

330
321
330

345

350

352

336

312

350

260
277

271

185
187
136
158

95

93

110
105
105

110

110

110

114

110

90

32
33
28
30

27 000
25 140

30 400
27 600
27 000
26 790

25 410

26 000

24 000

12 900
12 700

12 400

4000
3900
2150
2000

UpHMeiaHna

PHC. 40.

7. A^ima

OHnK^ 1612/96°° V
?Sc' T^66 '̂ ™^Pe6eHHTf7?™° '̂̂
TaM /K6, T)nc. ? 9 A
TaM H<e, PHC 2 '4 'a

SS.'Sk"'-"'S^p'So'. 58.

XT f: fds"!™'™" "Pa B.CMHA, 23, '1911
ycTb-JIaGimcKaH ' 6, 9.

mTh»S' ' p. im.
A^mfflfepa 2, 2.
nopa™ c^ioi ^^P^
ra. Th. 87. T™

ToHaHc, TH-69 n ' ^^phh
Jf=85. '"PJ-C, norpeSeHHe
rq' ^ n'̂ 276ra, ^2 B.7268
ra. ^2 B.2202
P3. J^2 B.7386

180,

261,

Bee nBHeftHEie pasMepia npHBeKOHn bmm, odBeMn —
a Kys. CM.

14 — ' A; ,t,v ivi , , >
•-vVVWii^.V-VWO I f

npBflHOJIOHtHTB, HTO oSXiBMBI pOflOCCKHX CTaHflapTHBIX aM(J)Op COOTBBTCTBOBaJIH
OflHOMy rHHOTBTHHBCKOMy pOflOCCKOMy MBTpBTy, HMBBHIBMy MBTpHHBCKHH 3K-
BHBaJIBHT OKOJIO 24—25 JI, a $paKD;HOHnBIB COCyflBI COOTBBTCTBOBanH 6, 2 H
1 rHHOTBTHHBCKHM pOAOCCKHM XOHM (Vz, Ve H Vl2 CTaHflapia) K COffiaJIB-
HHIO, flJIH SoJIBB oSoCHOBaHHBIX CyHJ^BHHH H BBIBOflOB MB! HOKa HB paCHOHa-
raBM flaHHBiMH, H no3TOMy BHCKaaaHHBiB cooSpaffiBHHH Moryx paccMaxpH-
BaxBCH B jiynmBM cjiynae b KanBCXBe npeflBapHxejiBHOH paSoHBH rHnoxeaBi

IIofl/BBflBM KpaXKHB HXCXH. MoffiHO CHHXaXB yCXaHOBJIBHHBIM, HXO o6x>BM
cxaH/i;apxHOH po/i;occKOH aM(|)opBi b nepHop; MaccoBoro HMnopxa pofloccKoro
BHHa B UpHHBpHOMOpBB COCXaBAHJI 8 yCHOBHHX aXXHHBCKHX XOBB. CxaHflapX
CHEXpOHHOH CHHOHCKGH aM(J)GpBI 6hJI HIBCXHXGBBHM. CjIBflOBaXBJIBHO, COGXHO-
niBHHB gBebmob b flaHHGM cjiyHaB paBHHBXCH npHMBpno 4:3; ynex axoro
K03$$HI];HBHXa HBoSxOflHM HpH CGGXBBXCXByiOn^HX paCHBXaX. OflnaKO, KaK
CKasaHG BBiniB, «BBC» CHHOHCKGrO KHBHMa HpHMBpHG BflBCHXBpo HpBBBIHiaBX
«BBC» pOflGCCKGrO, H HGSXGMy HBofiXGRHMO BBBflBHHB B paCHBXBI H /IjaHHOrO
K03$$HIi;HBHXa. IIpHBBflBM OflHH npHMBp.

Ilpn pacKOHKax ojibbheckoh aropBi h XBMBHOca BKcnBflHniHBH JlBHHHrpaA"
CKoro GXflBJiBHHH HncxHxyia apxeonorHH AH CCCP b 1956—1973 r. Sbijio
HaHflBHG 724 pOflGCCKHX aM^opHBIX KHBHMa H 154 CHHXpOHHHX HM CHHOH-
CKHX. 06bIHHO axox (|)aKX BOCnpHHHMaACH KHK CBHflBXBHBCXBG pBBKGrO HpeoS-
JiaflaHHfl B Ojibbhh poHoccKoro HMnopxa nafl chhghckhm; ^ajKB npn ynexe
AHmB nOJIOBHHBI pO/lGCCKHX KJIBHM, KaK 3X0 gSbIHHO HpHHflXO, GHH CGCXa.B-
jiHHH 6bi 70% npoiHB 30% chhghckhx. OAHaKo npH bhbcbhhh b pacnexBi
yKaaaHHBix bbihib kg3$$hii;hbhxob nonynHicfl coBepmBHHO Apyran KapxHna.
OKaJKBXCH, HXO XOBapBI, npHBBaeHHHB B pOAOCCKHX aM(J)GpaX, CGCXaBJIHIGX
JiHHiB 39,1% coBOKynHoro nMnopxHpoBaHHoro npoAYKxa, a b chhghckhx —
60,9%. 9xGX HpHMBp GXHBTJIHBG HOKaablBaBX, CKGJIB GoJIBHtOB aHaHBHHB HpH
HccjiBAOBaHHH oO-BBMa HMHopxa B KBpaMHHBCKGH xapB HapHAY c yHBXGM paa-
JIHHHBIX «BBCGB» KJIBHM HMBBI yHBX paaJIHHHBIX CXaHAapXGB XapBI paaHBIX
nponaBGACXBBHHBIX HIBHXpOB.

' Mne yAajiocL aaperncTpHpoBaxB anniB 16 AeJibix aM$op PoAoca.
KoJiHiecTBo poAoccKHx KneHM, HEHAeHHHX B npHxepHOMopBe, yMKe anaHHTenBHO
npeBBnnaex 10 tbic. TonBKo b npeAenax Bocnopa KHMinepHHCKoro ao 1968 r. Shjio
aaperHCxpHpoBaHo 5422 KaetMa. Cm : BadaAbanii 10. C. Bocnop h Poaoc b III—

3 KaHA. AHCC. M., 1970, c.^5.laK, B 1973 r. KOMHAeKc paHHHx poAOCcKHx KAefiM KOHAa IV—Hanaaa III b. ao h. a.
OBiji OTKpLiT HGAaJiGKo OT CTaBpouojiH. Cm.: Fo^djio A. B., HaudeuKo A. ryca~

0. A. PaSoTH B CTaBponojibCKOM npae. —AO 1973 r. M., 1974,
c. 103 CJi. B cjieAyiomeM roAy poAOccKHe KJieiiMa BTopofi nonoBHHBi II—Hanajia
I B. Ao^ H. a. DBina^ BnepBtie oOnapyateHH Ha xeppHTopHH ApMenHH npn pacKonKax
APOBHGH apMHHCKOH CTojiHAH ApxaHiaTa (SapdapiiH M. Am(|)oph h3 pacKonoK Apxa-
inaxa. IIcTopHKo-t^HnojiorHHecKHH SKypnaJi, 1977, A® 3, c. 266 cji.).
«Bec» poAOccKoro KnefiMa npHMepno b 10 pas MeHbme, hgm «Bec» (JiacoccKoro, re-
paKJieHCKoro hhh CHHoncKoro. Cm.: BpamuHCKUu E. B. HeKOTOpHe BonpocH mbto-
AHKH HCCHOAOBaHHS HMDOpxa TOBaDOB B KepaMHieCKOH Tape B aHTHHHOe IIpHHePHO-

^ Mopte. - KCHA, 148, 1976, c. 11 cji
XSeCBMa BSPOHTHO, HTO PoAOC HSrOTOBHHJI Co6cTBeHHyK) KepaMKHBCKyiO Tapy H
paHbme, ho ao chx nop aMiopH 6onee paHnero BpeMBHH, hbm nowiSAHflH xpexb

6 Prr. '̂ K P He oipBAeJieHH.
q /qco 08n HH the Amphoras froni the Koroni Peninsula. —Hesperia, XXXII,

73 1963' P- 319 f. Cp : Delos, XXVII, 1970, p. 291 f.
MWA tr 8ncA° 3eecT. Cm.: SeecT E. B. KepaMHiecKaa Tapa Bocnopa. —5 33, I960, TaSn. XXIII, XXIV; Grace V. R. Notes..fig. 1, 6—9.I auoyneeuH B. 0., Jleeu E. E.. EpyuieecKan E. B. PacKOHKn cesepHOH h aanan-

- MHA, JV= 4, 1941, c. 134, pnc. 40; Easapoe M. AnTHnnnHMwopn IVi—-1 BB. np. H. e.) ox 6jinrapcK0xo HepnOMopne. —HsBecxHa na Hapo-
Aen Mysen bBapna, IX (XXIV), 1973, c. 42, Nj 195, xaOji. XIX. ^
0 MexoAHKe HccjieAOBannH cxanAapxoB aM(jop cm.: BpauiuHCKuU E. B. MexoAHKa
Haynennn cxanAapTOB ApeBnerpenecKOH KepaMHiecKOi xapn. —CA, 1976, Ns 3,

TaM JKe, c. 91 ca.
" Ilpn axoM aa MnnHMaAbntin AnaMexp npHnnx di, a ne d, nxo 6hao 6h doAse ao-

XHAHO, KaK noKasbiBaioT BbmncAenHH oSibmob aM^op Apyrnx nenxpoB.
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06 aM$opax «nH$oHAHHX» thiiob cm.: EpauiuHCKuu W r i/r
c. 96; OH Me. MeiOflHKa BHHCHenHH CTaHnaBTHtTY i^®TOflHKa Hayiennn..
ocTpoflOHHHx aM(Jop. —B KH.: HoBemnne eMKOcieH asTHMKHx rpeqecKux
KneB, 1975, c. 23 itOBemnHe OTKptiraH coBeiCKHx apxeojioroB, h. III.

M BpauiuHCKuu E. E. MeTOAHKa HayieHHH... c 95" Grace V. R. Notes..., p. 333 f., N 7 fig. 1 7 AmL
pHpoBana, noaTOMy hot nonHOH yBepeHHOcTw n iff ° ^HaiHTejiBHofi qacTH peciaB-

Ppefic npSBGAHT JIHBIL o6invTp°f!°^^°^ TO^HOCTH BOCCTaHOB-(367 mm) cocyAa. BHcoTy (757 mm) h AHa^^eTp
JlHim. B DAHOM cJiyHae (IIpHjioweHHe, JVs 61 o57.pm a.,*
oAHHaKOBBie 0 ApyrHMH jiHHeHHLie paaMGOH aiTawwT.pf HMeiomeH npHMepno
cocTaBjiHeT 6ojiee 30 ji. HBJiHeTCH jih aia aMiona npeBocxoAHT cpeAnnii n
Aapia HJiH Hte pasHHAa b o5i.eMe cBHaana c oiimOKntP 6ojibmero cTaii-

H3-3a OAHHiraHCCTH: cjiyqaH. ^P^ HaroTOBoieHHH, TpyAHO
Grace V. R. The Commercial Amphoras from t6o a ,
5o, 3, 1965 p. 7. Cp.: Delos, XXVII, 1970, p 298 "^"^^ikythera Shipwreck. - TAPS,

8S'""" I- The Commercial Amphoras.. d 7 N S'»B. Tpefic (Delos, XXYII, 1970, p. 291) flaTHpveT^
flo H. a. H cBHTaei bosmobkhbim othochtb anoHiTMr°A®T^ KOMnjieKc 210—175 rr.

iQ "^P^CTOflaMa. K 183 175 rr.Grace V. R. Standard Pottery Containers of the An •Suppl., VIII, 1949 p 180, N21. BcBaan c HeKotS'xfWorld. - Hesperia,
weHHHM TenepB B. Ppenc, BepoHTHo, n 3to KnefiMo ^^MeneHHeM Aai npoAJio-

- BpeneneM. <=«e«yeT AarnpoBaT^B necSm
3eecT E. E. KepaMnnecKan lapa Bocnopa, c. 104 thh "^na
1 Merper, nan nsBecTHO, pasnnjicH 12 xohm, 1 xvc - IP , '
B TaKOM Cjiynae oOneM hcxoahoh eAnnnnbi o6i.PMa '̂ o^^JiaM a t. a.
anrenBHo 166,66-173,6 Ky6. cm. B nonaay - P®»hh«ch npnonn-
CBHACTeaBCTBOBaTB TO o6cTOHT0JIBCTBO, nxo B aHTHUT^f KOCBeHHO Morjio 5bi
CHHOHHMOM Mexpexa nacxo BBicxynaex aM(J)opa. nncBMennHx ncxonnHKax
BoaMomsH n Apyron Bapnanx rnnoxeaBp poAoccKvin a .b ^^o^iHHKa.x
mowho paccMaxpHBaxB b KanecxBe «nojiyaM$opBi)) T nonnoro cxanAapxa

s.3n?7;jo',56.c„""'''' fcrrnCii

fl. B. niEJIGB

ySKOrOPALIE CBETAOrjIHHHHBTP
nEPBBIX BEKOB HAIHEH 3PH

KJIACCH(DHKAaHH HXPOHOAofpH
cr.., KepaMHnecKoro MaTepnaAa nepBwx
r npanepHOMopBH BHAHoe MecTo aaHHMaex CeBep-
Boft PjniKaMH, C(J)OpMOBaHHbIx H3 ySKOropAMX BMchopH hah HieATO-aeAenOBaTOH rAHHBI. AMchoDBI ®®®TO-KODHt^P

"W » c,„Hr paonpofXe™''"™ " «( HHorfla, HanpHMep b XIoAOHte h XIpHaaoBBP w ^^TeropHa HavpTT

^ HAeMCH, CBHaaHHBIX C CeBepOHeDHOVrpr,PT, '̂ OrHABHHKax BflpJ3THX aM(|)op, 0C06eHH0 HX XpoHOAOrHHeCKan wa ^®HTpaMH UqAr
He TOABKO HOTOMy, ATO OHO OTKpBIBaGT HokiP OAeHI3eH npHAepHOMopBH BHepBOH nLorne ^ ^^^HOMH^eSnx pf'

»^parMGHTH 3THX BM^Op COCTaBAfllOT He^ 3. a.,
^BHHxeABHo xopoiHo naxHpveMoro ^SHy h3 ornpl^.

fleacHae Bcex a„4op nepBtn BeKo. , . "PMPmmpecKK
PynflM CBeTaornHHHHHX h KpacHorjTnu apar n. -«p„, ,P „a„ „pp„K„ pppaafo . ».«ooaSp,rt t:=

^PaKXHKe H AHxepa-

mmjim



MffjE : ^os^iJotu i^ctccuxcx'̂ c, 'tv'CUft-sla-Uc^v^ v\i34''{o be i^se.A iaa. ^tdpU't^-kz-VA tAJiH^^^SpgCi-ftc cUack^^
" ' ] ] ~ 30 "x 79 PnW/l

from KSIA no. 156. pp.()~^i4
21.tV.80 Ia«^ CZ

p.11

The Standards of Rhodian Amphoras

I.E. Brashinsky

The ceramic containers of Rhodes are one of the most widely-distributed

groups of sharp-bottomed amphoras in the whole Hellenistic world. Even the

region of the Black Sea is no exception.

Although finds of whole Rhodian amphoras in the Black Sea area are of

great rarity,^ the number of Rhodian amphora stamps in the Pontic region is
2

exceedingly great . Also very bread is their area which last year became even

broader^. And so the elucidation of standards of capacity of Rhodian amphoras
has paramount importance for the study of the comparative volume of the im

porting of wine in ceramic containers in different districts and specific

localities. For calculations it is obligatory also to study the "weights" of

Rhodian stamps, which are significantly lower than the "weight" of stamps on

amphoras of the majority of other production centers'^.

I X9xk shall not pause here on the typological development of Rhodian am

phoras, all the more that for early periods, including the t+th century B;C.,

this question is as yet insufficiently clear^. i remind (you) only that re

cently V. Grace persuasively demonstrated the belonging of amphoras with "mush

room-shaped" rims on many similar ones with amphoras of the type Soloch I,

of the produce of Rhodes, calling theij "proto-Rhodian"^. About the standards of
these amphoras, already dated in the 4th century B.C., for the present i| is not

possible to judge, since at our disposal asxjcKk there are as yet no whole vessels

of this type, the Rhodian origin of which might have been reckoned without dis

pute (in particuiar, with deliberately (recognizably) Rhodian stamps) so xk our
consideeation of Rhodian stamps we begin with the classic types'',. One of the
characteristic features of the earlier variant of them is the smooth curve of the

handle a in contrast to the broken (sharp-cornered) form of handles of later

variants. Amphoras of the early varitey are dated to the first three-quarters

(particularly the second and third) of the 3rd century B.C.

Two whole vessels, found in Mirfteki and Nesebra, give an idea of the stan

dards of early amphoras of the classisx type (fig.1)8. The depth of their re

ceptacles (sic??) (Hq) equals 670-685mm, the height of the upper part (from the

line of the maximum diameter ^Lis 350-360mm, and the diameter of the mouth(d)
is 93-95mm (the outer diameter of the mouth together with the rim (di) is 115-

119mm). There is every reason to assume that these s values correspond to unrt3|s
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(p.11) of length (dactylsO, coming from the long (Attic) foot of 326.5 mm . In
H-. P

p.12

this c^se they correspond to 33 \ 16 (equals 1 foot) ;i6 1/2 (or 33/2) dactyls'
and 4 1/2 dactyls (d^ equals 5 1/2 or 11/2 dactyls). It is not difficult

to observe that Sxh three of the adduced numerical values in dactyls reduceti

to the number 11 — to one of the basic numbers which enters into the ancient

formula for calculating volumes of solid spheres of revolution, specifically

into the formula of Heron for pithoids^*^.

This fact, that the basic linear dimensions of the amphoras under con

sideration are convenient for use in ancient formulas, prompted me to try my

lucS at using y the formula of Heron for pithoids for the calculation of

their capacities, according to which the capacity of a vessel of similar

type is equal to the product of 11/14- times the square of half the sum of

the maximum and minimum diameters and times the height (depth). Calculation

according to the formjila of the volume of the Nesebrian amphora gave the

following resulfll: 11/14 x ((16 1/2 +5 l/2)/2)2 x 33 = 3137.35 cubic dactyls,

which only differs by 65.35 cubic dactyls from the volume of three hects or

eight Attic choes (2 3072 cubic dactyls); the error is only 2.1% which may

be recognized as quite permissible. The metric equivalent of eight Attic choes

equals 25,934-25,984 cubic cm(25.9-26 1.).

Such a significant resjilt permits us with a greater degree of certainly
to make an assumptipn about the eight choe standard of amphoras of the type

under consideration, which together with these must have ranked among amphoras

of the "pithoid" type^^. The assumption about the eight choe standard of am
phoras of the type under consideration finds, it seems, indirect corroboration

in the actual capacities (measured with k water or grain) of the very widely

distributed Rhodian amphoras of the end of the 3rd-2nd centuries BC (both of

the full standard and of fractional ones).

If there is agreement with the correctness of above-mentioned calcula

tions of hypothetical standards of the basic linear measurements and volume of

Rhodian amphoras of the 3rd century BC, then the natural assumption is that

their actual capacities ought as a rule, to have exceeded the standard slightly^^.
As a check on this, we have at our disposal only one actual measured capacity

of an amphora of the type under consideration from the excavations of the Athen

ian Agora. The capacity of the amphoea, measured with wheat, equals 27,000
14

cubic cm . As we see, this capacity does not contradict the calculated mathe

matical hypothetical standards of the type.

Rhodian amphoras of the end of the 3rd-2nd centuries BC are very widely
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(p.12) distributed in the Black Sea area, as also in the whole Hellenistic world;

their characteristic g feature is hahdles with a sharp break (fig.2). Al

though Qccordin-g in geneeral appearande^ the late Rhodian amphoras of the class

ic type are similar to the earlier, all the same, apart from the change in the~

shape of the handles, there are observed also other substantial differences.

First of all, the proportions of the vessels change. If in the early varie

ties the relation of diamteter to height (D:H) consists of 1:2 or 1:2.1,

while the height of the upper and lower parts (at the line of the maximum

diameter— Hi:H2) is 1:1.2, yet in the later varieties these proportions are

correspondingly 1:2.35-2.45 and 1:1. The heights of amphoras increase and reach

2800-820 mm, the depth of their receptacle 730-750 mm, maximum diameter 2 320-

340 mm. The dimensions of capacity of these amphoras fluctuate around 27 1. ,

diverging roughly equally both to the greater (more frequent) and to the lesser
15side(see Appendix) . An analysis of the linear dimensions of these amphoras

leads to the conclusion that it is very probable that their manufacture,

as also formerly, was on units of length originating from the long (Attic)

foot. If this is so, then H= 40dadactyls (Hj_z20 dactyla) , 2hK Ho=36 dactyis,

D=16 dactyls or 1 foot,

p.13 For calculation of the volumes of these amphoras the ancient formulas are

known td) be inapplicable. Obviously, for this another formula served, which

has not come down to us.

The results of actuil measurements of the volumes of the amphoras un

der consideration brings us to the supposition that their standard did not
. . .

change in comparison with the standard of, previous to thwm vooooIlo and corr-

esponded (?"more quickly than all") to eight Attic choes (see Appendix). This

standard, which, judging by the stamps on the measured whole amphoras, refers

to the end of the 3rd and first half of the 2nd centuries BC, that is to the

time of^fergamon and Karthaginian complexes, it is true, was not x completely
unchanged for the extent of the period of development of the Rhodian container.

For valid opinions about its fluctuations material is as yet insufficient;

there are alone grounds for sb supposing that these fluctuations were not sig
nificant -

V. Gra«e considers it possible approximately to outline the following

tendencies in the development jm of standards of Rhodian amphoras^^. A22x At
the center— 3rd quarter of the 2nd century BC, according to her observations,

vessels reach their maximum actual volume (28-29 1. for filling up to the brim).

In her opinion, these same large volumes are possible, judging on linear

measurements,g^g° for the very early group of stamped Rhodian amphoras.

^.03



(p.13) dating to the beginning of the 3rd or end of the 4th centuries 36 ("proto-
Rhodian" groupSubsequently there is to be observed a tendency to re

duction of volumes which in the first quaeter of the 1st century BC (the time

of the shipwreck at Antikythera) reaches around 26 1., while in the 2 second

and third quarters of the 1st century BC— less than 23 1. However, as V-

Grace supposes, up to that time, sharp fluctuations in the a standards of

Rhodian amphoras are not observed.

Side by side^x with amphoras of full standard in Rhodes there were man-

ugfactured also fractional vessels, which, as in other centers, formed in all

an insignificant part of the ceramic containerage.

To me there are known only three Rhodian amphoras of half standard (demi-

mamphoras). Two of them (Appendix, nos.19,21) come from Tanais and have vol

umes 12.9 and 12,4 1.(water). On the handles of one of the* Tanais amphoras

are the stamps of the eponjim Aristodam(os) and the fabricant Kallia(s),
18

permitting ms to date the amphora to the totime of the Pergamon complex

The third demi-amphora, capacity 12.7 1,, comes from Syria and is dated by

the stamps of the eponym Ainesidam(os) and fabricant Sokrat(e^s) close in

date (around 225BC)^^. It may be assumed that the linear standards also of
these demi-amphoras were formed in dactyls originating from the long (Attic)

foot: H 30; HqSS, and D14 dactyls. The standard of their volumes, apparently,

takes shape at four Attic choes (around 12.8 I.). It is true that two of the

three measured vessels have a somewhat smaller capacity; however on the basis

of these units of measurement it would be premature^eny the truth of their
four choe standard. Nevertheless it is not possible td> deny also the possi

bility that Rhodes used not tias Attic, but her own units of volume, about

which discussion follows.

Aside from iiase fractional amphoras of half standard on Rhodes there were

also manufactured small amphoralets, volume around 4 l.(see Appendix no.

22 and 23)^^. The handles of these miniature vessels kx are normally two •
l.iHod (1,1 c I—double edged?), and on them there are not infrequently anepi-

• • • 91graphxc steunps xn the xmage of a flower or of the head of Helios , which side

by side with the morphological peculiarities of the amphoralets does not leave

doubt as to their Rhodian origin. These fractional vessels form, apparently,

1/6 of the basic standard of capacity (herai-hekt).

p.14 Finally there are still more miniature Rhodian amphoralets, similar

in type with the ones described above, but having a twice smaller capacity—



(p.m) arounff 2 1. (see A |̂>endix nos. 21+ and 25). Obviously, the capacity of

these amphoralets forms 1/12 of the standard.

Therefore, as we see, the Rhodian ceramic container permits us to trace

not only the development of her basic standard, but alsi a whole seried of

its fractions—1/2, 1/6 and 1/12.

Not one other group of Greek ceramic conatainers grants such a possib

ility. As far as, in ancient measures of volume, in detail of volume of liqu

id objeets, there has been used the duodecimal system of calculation, the

divisibility of volumes of Rhodian araphoras gives a basis for supposition

that in the time which we are considering (the period of Hellenism) on Rhodes

they used the metretes, which equalled (or was close to) in volume eight

sAttic choes. In that case the relation of jtika Rhodian measures of volume to

Attic would have k been expressed as 3:2. This in its turn might raise the

question also of the corresponding correlation (3:2) of measures of length.

ii,oS

p. 15 •s If we acknowledge the permissibility of the stated hypothesis, then we might^-< , .
Wsuppose that the volumes of standard amphoras corresponded to one hypotheti-^^^^^

cal Rhodian metretes, having a metrical equivalent of around 2'+-25 1.,

while fractional vessels correspond to 6, 2 and 1 hypothetical Rhodian

choes (1/2, 1/6 and 1/12 of the standard)^^. To our regret, for more sub
stantiated opinions and conclusions, at present we do not have data avail

able, and therefore the vxews expressed may be examined at best as a pre-

liminary working hypothesis.

Let dsjsum up briefly. It may be considered established that the volume
of the standard Rhodian amphora in the period of massxikive import of Rhodian
wine in the Black Sea area consisted of eight conventional Attic c^oes. The
standard of the contemporary Sinopean amphora was six choes. Consequently k
the relation of volumes in this case aas equals roughly i+:3; calculation
off this coefficient was necessary for if^^SPia^e"® computations. However,
as was said above, the "weight" of the Sinopean stamp roughly exceeded by
10 times the Rhodian, and therefore was necessary to introduce kksxsBBx
into computations also a certain coefficient. Let us take an example.

In the excavations of the Olbian agora and sanctuary by the expedition
of the Leningrad division of the Institute of Archaeology, AN, USSR in 1956-
1973, there were found 724 stamps of Rhodian amphoras and 154 of Sinopean
contemporary with them. Usually this g fact was interpreted as evidence
of a sharp predominance at Olbia of Rhodian importing over Sinopean: even
in the calculation of only half ik of the Rhodian stamps, as this is usually

ii)



(p.15) customary, this would constitute 70% against 30% Sinopeab. However on the in

troduction into the computation of the above mentioned coefficients an en

tirely different picture results. S It turns out that the £ goods imported

in Rhodian amphoras constitute only 39.1% of the combined imported products,

whaile those in Sinopean constitute 60.9%. This example distinctly demonst

rates what great significance for investigation if the volume of imports in

ceramic containers , together with calculation of the different "weights" of

stamps, the calculation of different standards of containers of different

manufacturing x centers has.
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Footnotes

1.) I have succeeded in registering only 16 whole araphoras of Rhodes.

2.) The collection of Rhodian stamps, found in the Black Sea area, already
considerably exceeds ten thousand. In the environs of the Cimmerian Bos
porus up to 1968 only 5422 stamps were registered. See Y.S. Badaliantz
The Bosporus and Rhodes in the 3rd-2nd centuries BC. Extract of Ph.D

dissertation, Moscow 1970, p.5.

3.) Thus, in 1973 a complex of early Rhodian stamps of the end of the M^th

to the beginning of the third century BC k was discovered not far from

Stavropole. See A.V. Gadlo, A.V. Naidenko, B.N. Gusarov, X O.A. Kudlo:

Works in the Stavropole region, ^ 1973, Moscow 1974 p.l03ff. In the g

following year Rhodian stamps of the second half of the 2nd to the be

ginning of the 1st c. BC were first disclosed a in the territory of

Armenia in the excavations of the ancient Armenian capital Artashat^M.

Zardarian: Amphoras from the excavations of Artashat, Historical-Philo

logical Journal 1977, No. 3 p. 266ff).

4.)The "weight" of a Rhodian stamp is approximately ten times less than

the "weight" of a Thasian one, a Heraclean or a Sinopean. See I.B. Brash-

inski, some questions of the method of studying the importing of goods

in ceramic conetainers in the ancient Black Sea area, KSIA 148, 1976, p.llff.

5.) It is highly probable that Rhodxes manufactured her own ceramic con

tainers even earlier, but up to this time amphoras of a much earlier date

than the last third of the 4th c. BC have not been s determined for Rhodes.

6.) Grace, 1963, Koroni, p.319f. Compare EAD 27, p.217f.

7.) Types 49 and 50 according to Zeest. See Ceramic containers plates

23 and 24; Grace 1963, Koroni fig.l, 6-9.

8.) B. Th. Gaidukevich, E.I. Levi, E.V. Prushevsfeaya, Excavations of the
fiorth and west parts of Mirmeki, MIA no.4, 1941, p.134, fig.40; M. Lazarov,

Ancient Amphoras (VI-I c. BC (?)) from ? Black Sea, Bulletin of the

National Museum at Vama, IX (XXIV), 1973, p.42, no.195, Plate XIX (in

Bulgarian).

9.) On the methods of investigating the standards of amphoras, see I.B.
Brashinski, Method of studying the standards of the ancient ceramic con

tainer, ^,1976, No.3a p.87ff.

10.)Ibid, p.91f.

11.) In connection with this, minimal diameter recieves d^, and not d,
which would be more logical, as they express calculations of volumes of

amphoras of other centres.

^.ol-
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(footnotes-cont.)

12.) On amphoras of the "pithoid" type, see I;B; Brashinski, "Studies...,"

p,.96 and of standards of capacity of ancient Greek amphoras, see the book

New Discoveries of Soviet Archaeologists, Part III, Kiev, 1975, p.23.

13.) See Brashinski, Method of studying... p.95.

14.) Grace, Koroni, p.333f. N7 fig. 1,7. The amphora is for the most

part restored, so not wholly accurate in the absolute precision of the

restored dimensions. V. Grace cites a general height (757mm) and dia-

meter (367mm) of the vessel.

15.) Only in one case (Appendix no. 6), does the volume of the amphora,

having approximately similat linear dimensions with the others, sig-

nifiicantly exceed the average and consists of 30 1. Whether this amphora

seems to represemli a larger standard or a deviation(?) in the vol

ume connected with a mistake in its manufacture, is difficult to de

cide from a single example.

16.) Grace, 1965, Antikythera p.7; Kflx compare EAD 27, p.298.

17.) Grace, Antikythera, p.7, m N8.

18.) V. Grace (EAD 27 p. 291) dates now the complex to 210-175 BC and

considers it possible to x bring the eponym Aristodanos down to ifift

183-175 BC.

19.) Grace 1949, Standard containers, p.fiftl86 N21. In connection with

some modification of dates, according to the proposal now of V. Grace,

probably, one ought to date this stamp also to a somewhat later time.

20.) Ibid, p.180 N22.

21.) Zeest, Ceramic containers, p.104 Type 50a Plate XXIV.

22.) One meteetes, as is known, equals 12 choes, 1 choe equals 12 co-

tyles, etc.

23.) In this case the volume of the issuing unit of volume— cotyle—

is equal by approximation to 166.66-173.6 cm^. In support of our hypoth

esis indirectly it might be permissable to testify to this circumstance,
that in ancient literary sources "amphora" often comes out as a syno

nym of metretes.

24.) Another variant of the hypotheses is also possible: a Rhodian am

phora of full standard may be considered in the nature of a

"demi-amphora" and its volume will consist of 6 Rhodian hypothetical
choes (the ratio of the Rhodian and Attic measurements of volume in

that case qill be 3:4). Then the minimal g fractional b vessel will

consist BK of not one choe, but 6 cotyles, while the volume of the

last will equal approximately 333.32-347.20 cm^.

"LO-r w.
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M- B. BpamHHCKHH

OAGOGGKAH AMcDOPA M3 HI/IiMOEH

II HEKOTOPBIE BOnPOGBI AHTPmPIOH METPOJlOrHH

nPH PACKOEKAX Hhm^gh b1970 r. 6HJia naHflena (|)acoccKafl aM(|)opa,
npeflCTaBJiHioman HCKJiio^iHTejiBHo 6oJibmoH iiHTepec n aacjiyfflHBaioiniafl
cnepHajibHoro nccjteAOBaHHH h nySnnKapHH Aii^opa HaineHa b apxeo-

jiorHBGCKOM KOHxeKCTG, flaTHpyeMOM BpeiieHeM 6ojiee paHHHM, hgm IV b. ao
H. 3., cKopee Bcero — BxopoH hojioehhoh V b. ao h. 3. Ona HeKJieHMenaH,
HO npnHaAJie>KHOCTb ee npoAyKpnH (Pacoca He BBiaHBaex coMHenHH: o6 btom
BHojine onpeAejieHHO CBHAeTeBBCTByioT xapaKxepHHO ocoSeHnocxH KaK mh-
HHHoro xecxa, aa Koxoporo oiia c^opMOBana, xaK h npo^HBHpoBaHHBix nac-
xeH cocyfla — BOHHHKa h hohiKe.

PlHM(|)eHCKaH aM(|)opa (pnc. 1) nHxepecna c paaHHX xoneK apoHEH. Bo-
nepBHX, ona npeAcxaBjiHex hobbih, hb naBecxHBiH ho chx nop the paHHofi
(|)acoccKOH: aM^opBi. Bo-BxopHx, Sojibhioh HHxepec npeflcxasHHiox ee cxannap-
XBi — jiHHeHHBie paaMepij h o6BeM. H, naKOHen;, B-xpexBHx, na ee ropjie
HMeexcfl cepHH rpa$$HXH, npopapanaHEBix nocjie oSwara cocyna. Ppa^^axa

3XH cyxB CJienyiomae: J) MOHorpaiiMa (H ^ P b naraxype, HaaepxaHaBie

pexporpaHHO — pnc, 2,7); 2) ^ (mecxB ropaaoHxajiBHHX HepxoaeK —

pac. 2, 2) a 3) EKAEIII (pac. 2, 3).
OBpaxHMCH apeHiHe Bcero k aaajiaay jiaiieaiiBix paanepoB aMiJopBi. HaMe-

penae ee ochobhbix paaaepoB hbjio cjieflyion];He peayjiBxaxBi: oSnxaH BHCoxa
Ei) — 550 MM, BBTCoxa Bepxaea aacxa (ho naaaa MaacaMajiBaoro naaMexpa —
Hi) — 255 MM, raySaaa nMecxHjiHn];a (Hq) — 520 mm, MaKcaMaaBaHa hh-
aMexp (D) —380 mm, naaMexp ycxBa (d) — 110 mm anaaaexp Beaaaaa (di) —
125 mm.

,IIaH aoanxKH oapeHejieanfl cxaanapxa aM(|)opH nepaocxeaeaaoe aaaaeaae
HMeex BBiflcaeaae xoa cacxeMBi Mop, aoxopaa Sbiaa noao>Keaa b ocaoay ee
paaMepoB apa aaroxoBaeaaa, aocKoaBay, aaa aaBocxao, b ocaoBe hpbbhhx
Mep oSaeMa (aaa a coBpeMeaaBix) aea^aaa oapeHeaeaaBie MepBi h-uhhbi

^ AMdfiopa BOccTaHOBaeHa as odaoMKOB, HedonBinHe HeHOCiaiomne aacTH HononHeHH
rancoM. XpaaaTCH b roc. 9pMHTa?Ke, hhb. K" H®. 70.74. KpaxKae cBefleHUH o6 aM^ope
CM. H. B. BpamHHCKHH, MeTOflHKa HsyaeKHH CTaHflapiOB HpeBHerpeHecKoii nepa-
MHHecKOH TapH, CA, 1976, 3, c. 96—97. EHpawaro rnydoKyio daaroHapnocTi. pyKOBOflH-
TeJiK) HHM$eHCKOH 3KcneflHHHH 3pMHTa>Ka H. JI. Tpan aa npeflocTaBJieHnyio BoaMOJimocTb
HayHeHHH h nydnHKapHH aM$opiJ.

^ H. N i s s e n, Griecliische und romische Metrologie, Handbuch der klassiscben
Altertumswissenschaft (Ed. Iwan Miiller), P, Miinchen, 1892, cxp. 850.
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Phc. 2. 1—3 —rpa^^HTH Ha ropne aM^opa

IIpH BHHcneHHH 3Toro Bonpoca Ba>KHoe anaHeHne HiieeT HHTepnpeTaiiHH rfia-
coccKoro flOKyMeHTa, coflepwaipero npeflnncaHHe yaaKOHenHtix pasMepoB
cocyfla (m^oca?) 3. HaAnncB AaTapyexcH no naneorpa.|)HHecKHM ocoSeHHoc-

^ flo H. 3., T. e. BpeMGHeM, 6jiH3KHM npeAnojio»H-TejiMioH Aare cosAaHHH paccMaTpHsaeMOH aM^opn.
KaK y6eAHTejibHo noKaaajia M. Jlanr b HcnepnuBaioiAeM HccjieAOBaHHH

nocBHipeHHCM nySjiBKapHH n HHTepnpeTapHH $acoccKOH HaAnncH pent b
HOH, CKopee Bcero, hagt o BHyTpennHx paawepax nn^oca — rjiyGnHax mbk
CHManbHOM H MHHHMajibHOM AHaMGTpax, yKasaHHbix B AaKTHMX (naji'buax)
HonHHCKOH CHCTeMbi Mop. ABTop ycxaHOBHn, nxo, pacnonaraa yKaaaHKbiM
paanepaMH (aa MHHHMaJibHHH AaaMexp npHHHx AHanexp ycibn), jiexKo bh-
nncjiHXb o&beM HH^oca, nojibayncb oahoh h3 $opMyji TepoHa, corjiacHo ko-
xopoH oDbeM «nH(|)OHAa» {Ki%-ceiSiz) « paBeii npoH3BeAeHHio 11^4 ^ kbha-
pax nojioBHHbi cyMMbi MaKCHMajibHoro h MHHHMajibHoro AHaMexpoB h na ero
BHCoxy (rjiyemy) - 11/14 X(d max + d min/2) ^ x H «. M. Jlsnr nvxeM
MaxeiraxHHecKHx pacnexoB ydeAHxejibno AOKaaajia, nxo yaaKOHeHHun aokv-
MOHxcM rHnoxexHiecKOH (JacoccKHH nH$oc'' AOJiweH duji cooxBexcxBOBaxb oaho-
BpeMGHHO nexBepHOMy cxaiiAapxy: EocbMH axxanecKHM Mexpexaji mecxH j-e-
AHMIiaM, ACBHXH aXXHEGCKHM (AJIHHHbIM HUH AOpHHCKHM) HABGHaAHaXH HOHHH-
CKHM (KopoxKHM) KySiiHecKHM (|)yxaM. Hcc.)ieAOBaxejibHHHa npHinjia xaK>Ke
K BamnoMy BbiBOAy, hxo b ocHOBe JiHHeHiibix cxaHAapxoB cocyAa Jiemax jio-
KajibHbie Mepbi ahhhh (hohhhckhh (|)yx), MOH.-Ay xgm kbk cxaHAapx ero om-
KOCXH onpeAejien b Mepax axxHHecKoii CHcxeMbi, o hom noApoSHee penb bho-

Ecjih corjiacHXbCfl c M. Jlsnr, hxo b ochobg hhhghhhx pasAiepoB AeKpe-
THpoBaiuioro $acoccKoro cocyAa (nn^oca) jiejKax AaKXHJiH hohhhckoxo ^yxa,

VA liQ '̂ ^ ^ ^ inscription from Thasos: Specifications for a Measure RCH,76. 1952, cip. 18, ca.; ,T. Poui ] Iou X, Reclierclies sur I'histoire et les TiVf;
OS, I. Eludes thasiennes, III, 1954, cxp. 213 ca.. A"" 19 Ta6a XVII 4 Thas-

* 0 «iiB(I)OHflax» CM. B p a mII Hc KHii, yn. coh.,'ctp 97 ca ' '
3 OTnouicuHe 11/14 cooTBCTCTByex l/4n.
8Metrologicorum scriplonim reliquiae ed. F. Hultscli, I, Lipsiae, 1864, crp. ->09

A^ 19. XoTH Hex CBeflemiB, uxo oxa ^lopnyaa 6Ei.xa iisBecxna bVb. flo h. a., secBMa bgdoot'
HO, UTO flocxaTOuno xouHbie aHaueBna .u 6Han yme BLimicaeHM a.uh npaKXHuecKHx nexeg

•Cm. B p a ni h h c k h II, yu. cou., cxp. 92, upuM. 25 " b -v ne.icn.
' M. Jlaur uaauBaex axox nmiioc rnnoxeximecKUM, nocKoaLKy oh peKOHCxpynpoBaH

reaSx ™fl0B. '̂''̂ MaxeMaxuuecKHx pacuexoB, aho nyxoM ^.IkxhhLkhx HSMeJeHHi!



138 nyBJIHKAUHH

TO jiorOTHo npennojioHJHTb, ^xo h b ocHOBe pasMepoB chhxpohhoh OMy ^acoc-
CKOH aM$OpH aOJIJKHH JieHxaXB eflEHEpH flJIEHH TOE JKO CBCXeMBI MOp. ^JIE
npoBepKH 3Ton rEnoTesLi nonBixaeMCH EepeaecTE MeTpnEecKBe jiEHOEHBie paa-
MepBI paCCMaxpHBaeMOH aM(|)OpBI B ex aKBEBaJIOHTBI paSJIEEHBIX HpeBHHX CBC-
TCM Mep flJIBHH — BOHBBCKOE B flOpBECKOB (aXTBEeCKOE).

CoraacHO HoseBBiaM BCCJieAOBaEBEM Y. /]|EH3Mypa, HJiBna BOHEECKoro
(bjib KopoTKoro) ^yxa b nepeBOfle Ha MexpEHecKBe oabheiih paana 293,95 mm,
a axTEHecKoro (flJiBHHoro, ejie flopEiicKoro) — 326,54 mm ecxoah h3 aero
flHBHa AaKTEjiH cooTBexcTBeHHO paBHa 18,37 B 20,04 mm. Hohbbckbb ^yx
OXHOCBTCH K axxEHecKOMy KaK 9 : 10, a bx Ky5H KaK 729 : 1000, bjib 3 ; 4,
HTO no3BOHHJio Ha HpaKXBKe nerKo nepeBOAEXB bx Apyr b flpyra.^

HxaK, ecjiE BHpa3ETB npBBefleHHBie BHHie MexpBHecKBe jiBHOEHHe paa-
MepBI ^aCOCCKOH aM(|)OpH B3 HEM(|)eH B BX 3KBBBaJieHTaX BOHHECKBX MBp
flJIBHBI, TO OKaH^exCH, HTO OCHOBHBie paSMGpBI, BaJKHBIO A-HH OnpefleJIOHBH OM-
KOCXB cocysa: Ho = 28 AaKxnjiHM (H = 30 naKx.), D = 21, Hi = 14 b
d = 6 (di = 7) AaKXBjiHM. 05pani;aex na ceSfl BBBManBe, hxo doJiBmnH-
CTBO OCHOBHHX paSMBpOB aM(|)OpBI B AaKXEJIHX COCTaBJIHOT BOHBHEHBI, Kpax-
HBie CBMH — OAHOMy B3 OCHOBHBIX HBCOH (11/14), BXOAHin;BX B(|)opMyjiy Fepo-
Ha, Hxo 3HaHHxejiBHo ynpomajio pacnexBi. HepoBOA MexpBHecKBX paaMopoB
aM^OpLI B BX aXTBHeCKBe BKBEBaHOHTBI BO BCOX CnyHaHX Aaex BHaHEXeABHO
xyAHiEe, Mo>KHo npHMo CKaaaxB —HenpEOMJieMBie BejiBHEHBi: Hq = 25 1/2 Aa-
KTHHeS, H = 27, Hi= I2V2, D = I8V2, d = 5V3 h di = BVg AaKXEJiei.
CoHocxaBjieHEe o6ohx phaob HBceJi c hohhob onpeAejiOHHOCXBio noKaaBiBa-
ex, HTO B OCHOBe JIBHeBHBIX pa3MepOB aM^OpBI HB/KaJIB EOHEECKHe, a He ax-
THHeCKBe MepBI AHBHBI.

HpoBopKa HOKaaana, hto ajih BBiHBCJieHBH oSbOMa (|)acoccKoa aM(|)opbi
E3 Hhm^bh, Koxopaa no cbobm nponopuHHM a (|)opMe 6jiH3Ka nB(|)ocaM b teh
KOTopoB no3TOMy Mo®ex 6bixb onpeAeJioH KaK «nB(|)OBAHBia», BHOJiHe npaMO-
HBMa HpHBeAeHHaH BBime (|iopMyjia Fepoiia. HojiyneH cjieAyioHi;BH peayjiB-
Tax: 11/14 X (21 + 6)/2)2 X 28 = 4009V2 Ky6. eoheeckex AaKXEAGE 9.
MejKAy TOM oaeh KySEHecKBB (|)yT paBOH 4096 Ky6. AaKXEAHM. Kan beabm,
HojiyaeEHBiH naMB pesyjiBxax ohohb HeaHaHHxejiBHO (jiehib iia 2,1%) oxABia-
excH ox axoro HBcna. HoaxoMy 6onee hbm bbpohtho npBAHOJiojKBHEe, nxo ycxa-
hobjibhhbib oSbbm (JiacoccKOH aM(|)opBi, ee cxaHAapx, paBiiHACH 1 Ky6. ^yry
HOHHBCKOH CHCXBMBI MBp. Ho XaSABpaM HaCCBHa MBXpEHBCKEE BKBEBa-
.BBHT xaKoro Ky5. ^yxa paBBH 25934—25984 Ky5. cm, ejie 25,9—26 a. OaK-

Tax —®^ikoctb aM(|)opBi, npoaaBeABHEoe HHMeHBM, paAO peayAB-^o/UU Kyo. CM (25,7 a) OneBEAHo, HTO COEOCXaBABHEe $aKXBHBCKB
. epeiiHOH eMKocTB cocyAa c ero rBHOxexBABCKEM cxaHAapxoM Aaex Soabb

abm yAOBABTBopHxeABUHB pesyABTax 12.
8 jg j-v .

Italy, Atti del Greek Temple Design; Asia Minor, Greece,
CTp. 357 c.x. ^ ^ internazionale dl arclieologia classica, I, Roma, 1961,

aa dmill nnHMTt'nn^feTn SHaaeHHe BeniraHHH AnaMexpa ycxBH (d). EcnnnpHHaxi, RnaMeTD BeHXWKp m V .jbjiuhuhh
nocKojibKy H3ad maxnoKHHTn PaaHHii 7 aaKXHJiHM, a bto KamexcH AonycxHMHM,
nocjie3;Hee HeB03.\iomHo non npirnw BHemnero, a ne BnyxpeHHero AnaMexpa xyjioaa —
TepoHa 0o.xee npeanoaxHTejibHRM to ^ HHcao 7 BbiraHAeno 6h b ())opMyne
9to tocjio, HecoMHeHHo. iro.T>KHo BHxncaeHHH Syaex paaen 4312 Ky6. Aanx,
sanHMaeMwii cxeHKaMH h BeHXHKmronrf "^laHflapx, nocKonbKy oho BKaioxaex n o6BeM,

1" Ni s s en, yn. cox., cxp. 843
ii3MepeHMe h^m^koctbio (BonoiT\ k

«y Toro, XTO aM^opa pecTaBpHpoBaHa xoxHoe, 6Hao HeBosMoatno bbh-
HecKO.XhKo Go.TbinwH pesyjibxax; npoBeTenHWp KSMepsHHe Boflot naao 6h
" 50-200 Ky6. CM Ha 10 ji BnonTsV mnm. ""'"laajm, xro paanHXne cocTaDjmeTCaeayex yxHTMBaxb, xto npx

iponejioHiia o6beMOB, aaBHceBuiHe ox oe-bm/xHRHbTvHen36ewHbi 6hjih HexoxHOCxa
aCTBe CaMMX aM^Op. no/lpo6Hee cm. E n a m h n ^ T^KWe HeXOXHOCXH Bnpon3-

p d HI HHCKHH, yK. COX., CXp. 95.
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TT o-noHPCTB MBXPEHeCKHE o6x.eM aM(|)OpH BApeBHEB BAHHBpH MBp o6x.-EcAHEepeBBCXEMB p ^ HOAHOCXBIO COOTBeXCTByBX BOCBMH
BMa IKBAKBX XBA, „ 3 24 a) MBXPEHBCKEH BKBEBaABBX Hero paBBH
aXXEHBCKBM XOHM (eO 3.2—CS./^ A;, MCip

cp6fr BHEMaHEB BBCBMa AI060BBITHHB E, BBpOHXHO, EpBMB-Odpamaex na b oEpeAeAena b axxE-naxBABEHE |aKT BMKO K^y :iHHeEHHe paaMBpBi
HBCKEX ^ine onpBAeABHH B MBpax aaehbi HB aXXEHBCKOH, a
6hae, KaK ™ajo m. Jl3Hr oxMBXEAa npE peKon-eoheeckoh CECTBM^ cxaHAapTOB HcxaHAapxoB odBBMa rEEOxexEHBCKoro (i,a-
CXpyKREE AEEBEH IX ^ 3, 13. BnOAHB BBPOHXHO, HTO
COCCKOrO HAOAJKHH 6b1TB CBHBaHBT CAenCXBEBM HBBCCTHoronpEBBAenHHe JaKTB y_ RAeapxa (hae Soabb eobahhm AeKpexoM,
a^EHCKOrO ffeKpeX jujennHCBlBaBEIHM a$HHCKEM COIOBHHKaM-nOAAaHHBIM

MepaMH H BSCaMH. Obh.„o, KaK OBBBa-noABSOBaxBCH ax hmbioxch ocaoBaHEH noAaraxB, nxo ebkoxophb ro-
eT pHA 'noA AeHCXBEB aaKona KAeapxa, npoAOAHiaAE eoab-
'̂ ^TcrCBoSrAOKaABHHME MOpaME AAEHH (b HaCXEOCXM EOHEBCKHM c(.y-gOBaXBCH CBOHMH ^HHBEHHe MSpH HB saxparHBaAHCB 3aK0H0M .
T0M),En03T0MyB03 , noAXBspwAaex axo npeAnoAOHieHHe.
Pacc..aTpHBae..aK a^opa , „ „epax h BecaK Kaxow,
CuaaB ee eiiKOCTB He cooiBeicTByeT cJiacoccKOMy ctbh-
noAKpenABHEB h b xom, ^^o^ pacnaAa A(|)hhckoh AepwaBH b
papxy, " Lteab oShbmom b 245 KyS. cm l^ saiomaH
HanaAB ly B. AO . • coothocexch c axxHHBCKHM KaK 9 : 10,
xyc B2940 Ky6. cm (2,94 a), is. TaKHM odpaaoM, KaK
T. e. TaK me kbk eoheeckee h Men Morex EpeAcxaBAHXB onpeAeAea-
KaJKBTCH, .JO MBXpOAOrHHeCKOH XOHKH apBHEfl.
""^BSa eoA^rrrxeTec BpeACxaBAHiox rpa$$EXE, HanBpxaHHBie na
aMdiope. KaK CKaaano bbieib, oaho e3 hex npeACxaBAHex MOiiorpaMMy .

— if /-vTfTJA'RflTTfl KclK 3H3K CoScTBGHHOCTH
3Ta MOHorpaMMa MOXAa 5bi 6bixb hct 'HpaxXsioT,? eae t. e. OAnaKO
COKpamCEEB (lianaABHBie g noBTOpHBMOCTH eoaoShoh moho-
oSpamacT na cbSh BHEMaHEB ^ mhoxex pasHOXEEEHX aMd)opax
rpaMMBi (B BEAe rpa^d-EXE eae ^^g^eHHBix bo mhoxex Mocxax b
paaAEHHBix imdinoBBiMB aiiaKaMB. B KanecxBe npEMspa
npBxoM HBpeAKO B MOHorpaMMBi, HaHBcaHHHe KpacHoa
COBIAIOCB XOXH 61.1; Ha HaBBCTHOXO Bocbmoxo HHXB6paxHero
KpacKoii ^yyo°y30Koro MorLbBBKa, XAe ohh d-BxypHpyiox pHAOM chh.J-
Kypraiia EAHsaBox CKasaHHoe, KaK mixb Kamexcfl, mo-
POBHMH »»»«""" "eA „e mmerm Jin MonorpaMMa HP oCmenprniHiBin
rpaTeS —K_eio
"„°pe«SKeH"rSr»™'e, oota'sMxe hoc.bcho y6e„HTeHBHo o6oCHOBa„e
' w L a n g, yK. COX

14 TaM H<e. cTp. 21, np^. D- , • Etudes thasiennes, VII, I960,
" .9 IV® Infix VxT 35 HxaeT™ OGxeM axoli kototli BHXiic.neH no nauReHHOMy

®7'<pSce B1953 r.'$parMeHTHpoBaBEOMy- ^sX^MoenocaeRHeeBp^00 nocaeRHee upeMH noflBH.xHCB HeKoxupbic m""-^ sanana rob-

, _ o n/. it\ I _CTBHH aaUOHa -x
owapny KHS, AKtopM .a pac«.«»K Ea.B....o.c..or. Mor..B-

BHKa B1959 r., OA, 1961, Ab 3, cxp. 181 ca.
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H BHRBHraeTCfl jiHini. b Ka^ecxBe pa6oHeH rnnoxeaH Mojkho 6hjio 5bi,
HaKonen;, npeAnojiO/KHXB, b:xo paccMaxpHBaeMoe rpa(|)(|)Hxo Hiieex oxHOineHHe k
KanecxBy coAepacHMoro aM(|)op, nanpHMep, oSoanaBiaex copx BHHa hjih x. n.
OAHaKO MHe He yAaJioct Hamn HasBanHH KaKHX-JiH5o npoAyKxoB, HaHnna-
lomnxcfl c TIP" (hjih pt]-). Bee CKaaaHHoe BacxaBjiaex noKa B03Aep?KaxbCfl ox
OKOHHaxeJibHoro HCxojiKOBaHHfl nepBoro rpa(|)(|)Hxo.

Bxopoe rpa$(|)Hxo (pHC. 2, 2) — mecxb ropHaoHxajibHHx nepxcHeK — mo-
5Kex, KaK npeACxaBAHexcH, Sbixb HcxojiKOBaHO BnoBiie OAH03HaHHo: axo, ne-
coMHeHHo, HHCJioBoe o6o3HaHeHHe — inecxb eAHHHn; KaKOH-xo onpeAeJieHHoii
BejiHHHHH, B AaHHOM cjiyHae (nocKOJibKy ohh HanepxaHH na aM^iope), one-
BHAHO, niecxb eAHHHu; Mepw o5x>eMa K coH<ajieHHio, HejibSH.c hojihoh yse-
peHHOcxbio yxBepHtAaxb, hxo HepxcneK Shjio He Sojibine raecxH, nocKOJibKy
KaK paa HOA HH/KHen nepxoH nacxb nnena aM(|)opH oxcyxcxByei h AOHOJiHena
rHHCOM. 3X0 npHBOAHX K aJIbXepHaXHBHOCXH B HCXOJIKOBaHHH BCeS HaAHHCH,
npopapanaHHOH na aM^ope, o hbm penb BHepeAH.

HaKOHep, xpexbe rpa(|)(J)Hxo (EKAEIII — pac. 2, 3) AonycKaex, ho-
BHAHMOMy, eAHHCxBenHoe HcxoBKOBaHHe: HepBbie Hexnpe hhh hhxb 6yKB
(EKAE HJIH EKAEI) oxhochxch k cjioBy IzSetoc «HeAocxaxoK, HexBaxKa»,
HOCJieAHHe Asa hjih xpn aiiaKa (b aaBHCHMOcxH ox xoro, inxaxb jih ex8e hjih
EXOSt), HGCOMHeHHO, HBJIfllOXCH HHCJIOBblMH oSoSHaieHHHMH KBKHX-XO eAHHHp
MepoSbeMan npnxoM, oneBHAHO, MOHbinHx, hom o6o3HaHeHHHe ropHSOHxajib-
HWMH lepXOHKaMH.

CoHocxaBjieHHe rpa$(J)HXH c MexpojiorHHecKHMH AaHHHMH, HOJiyAeHHmm
B pesyjibxaxe HSMepennH aM^opw, nosBOJinex yBepeHHo yxBopiKAaxb, axo
ropHsoHxajibHbie AepxoHKH o6o3HaAaiox ahcjio xoob, Koxopoe ona BMeipajia,
a BopxHKajibHbie — kojihagcxbo koxhji, HeAOCxaBaBmnx ao noAHoro hhcab
xoeB. OpHaKO, khk oxMeHeiio Bmne, k coiKaAeHHio, hg Mowex 6bixb yBepeii-
HOCXH B XOM, CKOAbKO XOGB 6bIA0 o5o3HaHeHO HB aM(|)Ope — IHGCXb HAH 6oAb-
rae. IIoBxoMy ysepeHHO OAiioaHaAiioro xoAKosaHHH naAHHCH Shxb hg Mowex,
Bo3MoiKHbi ABa BapnaHxa.

Ecah HcxoAHXb H3 cxaiiAapxa aM^opu, KoxopHH, KaK HcxapaACH AOKa-
3axb, cooxBexcxByex bocbmh axxHHecKH.vi xohm, h noAaraxb, axo rpa(|)$HXO,
oOoBHaAaiomee ropHsoHxaAbiibiMH AepxoAKaMH ahcao xoob, coxpaHHAOCb
iienoAHocxbro h BKAioAaAo b ceSn iie niecxb, a BocoMb AepioAGK, xo HaAnncb
na aM(|)ope eypex yKasHBaxb Ha xo, axo ee HSMepeiiiibiH o6beM (hah aaAHXbiH
Bnee npoAyKx) Gha OHpeAeAeii b axxHAecKHX siepax oGbewa hihakhx xga h
paBHHACH BOCbMH XOHM, flo KOXOpHX HeAOCXaBaAO 2 HAH 3 KOXHAH. B 3X0M
Aynae, hcxoah hs npHHHxoro MexpHAecKoro aKBHBaAeiixa 8 axxHAecKiix xo-

' (MHAAHAHXpOB) H oGbeMB KOXHAbI, paB-
rn HXO ^aKXHAOCKHH oSbGM COAepHIHMO-

25,39-25,44 hah 25,12-25,17 a. H xa h
KOCXH^awb^T^T^ npneMAeMbl AAH <i)aKXHAeCKH HBMepeHHOH MHOH) BM-
Koii H aoaikgh 6biA Gbixb aanflx npo6-KOH H B03AyinH0H HpOCAOHKOH).

HgABSH, OAliaKO, HCKAIOAaXb

18

aor. HJIH

' "'-i- " lorin oi; lArri o.^P ' G a n I\ umerical N otatiOH OH

H ApyrOH B03M03KH0CXH. EcAH AOHyCKaXb,

Hpf. rjiar(xxa'a^M™B'cMuc!np^nn HBaneTCfi coKpameHHoii iJiopMOHHaxi, B03.M0>KH0CTb oOpaTHOxo nopHAKa '̂6vKr-°KP^^®'̂ ^ '̂'pM"" I''™
noHHiTi,, BTO 3Ta MOHOxpaMMa Hai^aeTCH coKpaipemeM®--™ npeAno-
npiiJiaraTCABHoro pvjTo<; b cmucjic HapeAHfl p'/itiIk; «tohho» hjih, CKopee,
HanpiiMpp, Benselers Gnechisch-dSrerWtoert "
L I d d B1-S c o t t, Greek-Enriish Texicori 7 oa (Mtoi;, 3);

^"(fcMKCHpi'naniiMii), nocJioAnee iipoanoJioiKeiiH,. ^(P'dxic, III) — stated

Greek Vases. I-Iesperia, 25, 1956, cxp. 2
cn.
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AXO na axi^ope AeHcxBHxeAbHO Smao naAepxano Annib mepxb coxpanHBinHXCH
rOpHBOHXaAbHblX AepXOABK H HCXOAHXb H3 HpeAHOAOIKeHHH, AXO rpa(|)(|)HXH
SbiAH Hpopapananbi na cocyAO b necxe ero naxoAKH, x. e. b UnM^ee, xo axo
MOrAO 6bl npHBeCXH KBHBOAyj AXO pH^pbl AOAIKHbl o6o3HaAaXb eAHHHAbI CH-
cxeMbi Mep, npHHflxoH b oxom ropoAO hah na Bocnope. nocAeAHHii, Bonpoc no
Ka HeAOCxaxoAHO HayAeii h HeHceii, oAnaKO yAnxbiBan xox HOBecxiibiH iJiaKx,
AXO SocHopcKaH MOHexa AeKaiiHAacb no BrnHCKOH bocoboh CHCxeMe axo
HMOHHO HO 3X0H 0110X0X19 AOKaHeHa H eAHiioxBeiiHaH HBBeoxiiaH cepna Monex
HnM^ea Konpa V b. a xaKine xe oxpbiBOAiibie Aaniibie, Koxopbie Aaiox nay-
AOHHe HHMiJjeHOKHX OBHupoBbix mpb-paBHOBeoKOB AonycxHMO npeAnoAO-
}KeHHe,AX0 H OHOXOMa Mop oSbexia Morjia aAOOb oooxBexoxBOBaxb arnHOKOMy
oxaHAapxy o xyooxi b 4,55 a h koxhaoh b 0,379 a Xlpn xanoM AonymenHH
M05KH0 SbiAO 6bi OAHxaxb, AXO (|)aooooKaa aM(|)opa na HnMiJieH iixieAa eMKooxb
6 arHHOKHX xoeB MHiiyo 2 hah 3 koxhabi, MoxpnAeoKHH aKBHsaAeiix Aero pa-
BOH 26,54 HAH 26,16 a (27 nnnyo 0,75 hah 1,13 a). CAOAyex npiiaiiaxb, Axo
npHBOAenHbiH Bapnanx KaAbKyAHpHH Menee y6eAHxeAeH, aom «axxHAeoKHH3-

IIpHXOAH KBHBOAy, AXO, 6a3HpyH0b Iia ^aKXHABOKH HaMOpeHIIOH eMKO»-
XH aM(|)opbi, «axxHAeoKHH Bapnaiix)) BbiAHOAennH npeAnOAXHxeAbiiee ioohh-
CKoro», Mbi XOM oaMbiM AOAIKHH aaKAioAHXb, AXO rpa$$HX0, ooAepHiaiAee o6oc.
HaAOHHe AHOAa XOOB, OABBHAIIO, OOXpaHHAOOb IieHOAHOOXblO — B HBM, OKO-
pee Bcero oxcyxcxByiox eme ap6 AepxoAKii, h, xaKHxi oSpaaoxi, hx Gbiao ne
meoxb, a boogmb. B axoM OAyAae bcio iiaAHHOb, npoAapanainiyio na aM(|)ope,
MOKIIO 6bIA0 5h AHXaXb XaKI «BbIAHOAeHO 8 XOBB, (b Koxopbix) HGAOOXaeX
2 (hah 3) KOXHA».

EoaH 6bl HpeAHOAOIKeHHe 0 XOM, AXO B HHM(|)ee BO BXOpOH nOAOBHHB V B.
AO H. 3- nOAbaOBaAHOb axXHAOOKHMH MOpaMH, OKaaaAOOb npaBHABHblM, xo
9X0, B03MOKH0, MOFAO 6bl HMGXb BaJKIIOe, XOXH, paayMGexCH, BpHA ah pema-
loipee anaAeHHe aah BWHOHennH bob ein,e onopnoro Bonpooa 0 noAHXHAeoKOM
HOAOHienHH HHM(|)eH BpaooMaxpnBaeMoe bpbmh Ho iiaHGoAbinee anaAeuHe,
c MoeH XOAKH apeiiHH, hmbiox peayAbxaxbi MBxpoAornAeoKoro nayAeHHH
AaooooKOH aMiJiopbi na HHM(|)eH, Koxopwe AonaaaAH BoaMoiKiiooxb npHMeiienHH
^opMyAH FepoHa aah bhahoabkhh oSbexia nH(|)OHAa n k BbiAHOAerraio o5b-
BMOB aM$op onpeABAGHHoro xnna

K axony xnny aM$op, HaasaHHOMy mhoio «nH(|)OHAHbiM», oxiiochxoh, KaK
H oxapaAOH noKaaaxb, aMiJiopbi paaiiHx peHxpoB n paaHOBHAnooxeii, b Aaox-
HOOXH, aM$OpbI MbHAM XpeXbOH AeXBOpXH V B. ao H. 9. H paHHHB OHHOnOKHG
aMiopbi (Bxopoii AexsepxH IV b. ao h. 9.) .

KasaAOOb AornAHHM npoAnoAOJKHXb, axo (|)opMa nH(|)OHAa mohibx dbixb
BbipaiKGHa MaxBMaxHAeoKH H aa oonoBy xaKoii xapaKxepnoxHKH axoro cao/K-
Horo xeAa BpaBAeiiHH Ghah npHHHXH oooxHonieiiHa oohobhhx iiaMepeHHii (|)a-
COOOKOH aM({)0pbI H3 HHM(|)eH, HHblMH OAOBaMH — GG HpOHOpHHH . 3xH
npoHopAHH BbipaniaioxoH OAeAyiomnxra oxHOiueHHHMH: D : Hq = 1 : 1,36 h
jj . = 1 ; 2,03. Jl,eHOXBHxeAbHo, oooxBGxoxByioiAHe oxHonieHHH paaMopoB
(npoHopHHH) MGHAeiioKHx aM(|)op, oHHxpoHHbix paooMaxpHBaeMOH (JiacoooKon

2", Cm. A-B. ni e ji 0 b, MoHeinoe agjio Bocnopa VI—II bb. 30 h. 3., M., 1956,
cxp. 52 CA.

TaM >Ke, cxp. 70.
22 Cm. H. ji. r p a a, CBHHAOBHe PHpnna Hhm^oh h neKoxopue Bonpocu oocnopcKoii

BBCOBOH MexpoAorHH, «TpyAM Poc- 9pMHxaiKa», XVII, JI., 1976, cxp. 183 c.x.
F. H u 1 t s 0 A, Grlechische uud romische Metrologie, 2 Has., B., 1882, cxp. 505.
PaaAHAHHB TOAKii apenHfi no axoMy Bonpocy cm. H.B. Bpanmnc k n ii, A$h-

HH n Cbbbphob npHAepHOMopho BVI—11 BB. AO H. 3., M., 1963, cxp. 70 CA.; y. F. G a j-
d u k e V i 0, Das Bosporanisrlio Beicli, B., 1971, cxp, 189 c.'i.

26 B p a inn Hc KHii, MexoAHKa uayAennn..., cxp. 97 ca.
2" TaM JKB, cxp. 98.
2' TaM >KB, cxp. 97.
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I, B, Brashinsky, "A Thasian Amphopa from th« Nymphaeura and Sev»
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In the excavations of the Nypit>haeuin in 1970 a Thasian amphora

was found which is of exceptional interest mieserves special

study and puhlication.^ [The amphora was reassembled from fragment*,
a few missing parts were added in plaster. It is kept in the

Natienal Hermitage, Inv. No. NP. 70.74. Spief information about

the amphora, see I. B, Brashinsky, "The Methodology of Studying the

Standards of Ancient Greek Ceramic Containers," ^ 1976, 3, 96-97,

I express my profound gratitude to the director of the Nymphaeura

Expedition of the Hermitage, N L Grach, for providing me with the

possibility of studying and publishing the amphora.] The amphora

was found in an archaeological context which can be dated at a per

iod earlier than the Uth cent. B.C., most probably in the second

half of the 5th cent. B.C.. It is unstamped, but the fact that it

is a product of Thasos is beyond doubt: this is definitely proven

by the characteristic features both of the clay material from

which it is made and the pi^ofiled parts of the vessel —the lip

and the toe.

The Nyraphaeum amphora (illustration l) is interesting from

various points of view. In the first place it represents a new

hitherto unknown type of early Thasian amphora. In the second place

its standards are of great interest — the linear dimensions sind

the volume. And finally in the third place on its neck it has a

series of grafitti scratched in after the firing of the vessel,
QJL f4 P

These grafitti are the following: l) the monogram H (M and M

in ligature, drawn in retrograde - illustr. 2,1); U. 5,
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G.oi^

(six horizontal small lines - illustr, 2,2) and 3)

(illustr. 2,3)»

First of all we shall turn to an analysis of the linear

dimensions of the amphora. The measuring of its basic dimensions

gave the following results: an overall height (h) - 550 mm, the

height of the upper part (down) to the maximum diameter 4 -

255 mm., the depth of the interior (H^) - 52(& ram., the maximum
diameter (D) - mm., the diameter of the mouth (d) - 110 mm.,

and the diameter of the lip (d^^) - 125 nm.
In attempting to define the standard of the amphora it is of

the utmost importance to clarify that system of measurements which

was appl^d_in_determing its dimensions when it was being manu-
(Inasrauclp

factured TtMSBter^as it is known wm-tneoasis of ancient measure

ments of volume (as well as modern) there lay definite measurements
2

p» 137 length. In clarifying this question it is of the upmost

importance to interpret a Thasian document which contains a regu

lation for the legal measurements of a vessel (a pithos?),^

The inscription is dated by palaeographical peculiarities in the

second half of the fifth century B.C., that is, at a time close

to the proposed date of the manufacture of the amphora under

examination.

As M. "^ang has convincingly demonstrated in an exhaustive

study devoted to the publication and interpretation of the Thasian

inscription it is almost certainly dealing with ghe internal

dimensions of a pithos - Depth, maximum and minimum diameters,

indicated in daktyla (fingers) of the Ionian system of measurements.

The author has established that In applying the indicated dimen

sions (the diameter of the mouth being taken as the minimum dia

meter), it is easy to calculate the volume of l^fithos using one
of the formulas of Hcpon according to which the vol\ime of a"pithoid»

r-
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is equal to the product of ll/lU^ [The ratio ll/lk
corresponds to l/k J times the square of half the sum of the
maximum and minimum diameters times height (depth) - ll/lU X(d max
+ d min/2)^ X [Metrologicorum scriptorum reliquiae, ed. F.
Hultsch, I, Lipsiae 186U, p. 202 No. 19. Although there is no
information that this formula was known in the fifth century B.C.
it is highly prohahle that sufficiently accurate determinations of

•pi had already heen calculated for practical purposes. See
Brashinsky op. cit. p. 92 n. 25.3 M. Lang by_ineans^mathematical

(hypotheticflli. . .
calculations convincingly proves that the ^t*6we6S»»*^Thaslan pitnos .
established by the document was to correspond simultaneously to a
fourfold standard: to eight Attic metretai, to six medimnoi, to
nine Attic (long orJ)orJLcl^d twelve Ionic (short) cubic feet.,
tTlT Laiig calls this pithos ^^^S^nasrauch as it was reoonstruotea
by her theoretically by means of mathematical calculations and not
by means of actual measurements of real vessels,] The reasearcher

also arrived at the t[BPortant conclusion that at the basis of the
linear standards ofVvessel lay local measures of length (the
lonie foot) while 0 the standard cf its capacity is determined

of the Attic system which willte discussed in more

detail later on.

If one agrees with M, Bang that at the basis of the linear

dimensions of the legislated hasian vessel (pithos) lay daktyls

of the Ionic foot, then it is logical to assume that also at the
basis of the dimensions of the '̂ 'hasian amphora contemporary to it

nnist have lain units of length of the same system o|̂ asure8.
To prove this hypothesis we shall attempt to conver^metrical
linear measurements of the amphora under examination into their
equivalents in the various ancient systems of measures of length -

the Ionic and the Boric (Attic),
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(p. 138) Accordirsg to the latest research of W, Dinsmoor the length of

the Ionic (or short) foot In conversion into metric urJ.ts is equal
Q

to 293*95 ram, while the Attic (long or Doric) is 326,514. mm,,

proceeding from which the length of a daktyl is correspondingly

equal to 18,37 and 20,014. mm. The Ionic foot is related to the

Attic in a ratio of 9 to 10, while their cuhes are in a ratio of 729

to 1000 or 3 to l4> which permitted in practitfe that they he easily

converted from one to the other.

And so if we wish to express the metrical linear measurements

of the Thasian amphora from the Nymphaeum given above in their

equivalents in Ionic measures of length, then it will turn out that

the hhasic measurements, important for determining the capacity

of the vessel are: » 28 daktyls (H = 30 daktyls), D = 21, =

II4 and d = 6 (d^ a 7) daktyls, Our attention is dravm to the fact
that the majority of the basic measui^ements of the amphora in

daktyls comprises magnitudes which can be reduced to multiples of

7-0 one of the basic numbers (ll/llt-ths), which enter into Heron's

formula, which fact significantly simplified calculations. The

conversion of the metrical dimensions of the amphora into its Atti.

equivalents in all cases gives significantly poorer, one may say

directly, unacceptable, magnitudes: 3 25r daktyls, H = 27,

a 12i, D= 18^, d = 5 l/3» and d^ = 6 1/8 daktyls. Comparing both
series of numbers with full certainty shows that at the basis of

the linear dimensions of the amphora there lay Ionic and not Attic

measures of length.

Checking has sho '̂Aci that to calculate the volume of the "^hasia n

amphora from the Njmaphaeum which in its proportions and shape is

close to pithoi and the type of which therefore can be designated

as "pithoid" the formula of which has been given above is
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(p. 138) fully applicable, following result was obtained: ll/lU X (21
+ 6/2)^ X28 a kO$9^ cubic Ionic daktyls.^ [For the minimum
diameter was taken the value of the magnitude of the diameter of the

mouth (d). If for d min we taken the diameter of the lip (d^)
which is equal to seven daktyls, and this appears to be acceptable

inasmuch as for d max was taken the value of the exterior and not

the interior diameter of the body.•the latter is impossible in the

case of a whole vessel and moreover the number seven in the formula

of ""^eron would appear more preferable.^then the result of the

calculation will be equal to 1+312 cubic daktyls. This figure

undoubtedly must exceed the standard inasmuch as it includes the

I volume as well occupied by the walla and the lip of the vessel,]

At the same time one cubic foot is equal to 1+096 cubic daktyls.

As we can see the result which we have obtained only very

insignificantly (by a mere 2,1%) differs from that figure. For

that reason the assumption that the established volume of the

Thasian amphora, its standard, was equal to one cubic foot of the

Ionic system of measures is fairly certain. According to the

tables of Nissen^^ the metric equivalent of such a cubic foot is
equal to 2593U/25981+ cu, cc, or 25.9/26 liters, ^he actual

measuring of the volume of the ami^ra with vachmen (barley? buck
wheat?) gave the result of 25,700 cu, cc, (25.7 liters),

[ The measurement with a liquid, ifater, is undoubtedly more accurate

but this was impossible in view of the fact that the amphora has JIT

been restored. It is possible to assume that measuring by water

would give a somewhat greater result: conducted experiments have

shown that the difference comprises on the average from 50 to 2^(>

cc, in ten liters in favour of the liquid,] It is obvious that

the comparison of the actually measured capacity of the volume
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l(p*138) of the vessel with its hypothetical standard, gives a more than
I Tp
I satisfactory result. [One must take into consideration that

I in ancient calculations inaccuracies in determining dimensions

I were inevitable, as a result of objective reasons as well as

I inaccuracy in the pfoduction of the amphoras themselves, ^or

I more details about this see Brashinsky op, cit, p.95.j
IP* 139 If we convert the metrical volmne of the amphora into
I ancient tinits of measures of the volume of liquid subsjiances
I then it turns out that it completely corresponds to 8 Attic

I choes (at 3* 2'«3*^^litere) the metric equivalent of which is
I equal to 25.6-25*92 liters,

I Our attention is attracted to a very curious and probably
I noteworthy fact: the capacity of the vessel judging by all the
I evidence was determined in Attic measures of the volume of
I liquid substances, while its linear dimensions were as has been
I shown above determined in the measures of length not of the
I Attic but of the Ionic system, Asimilar phenomenon was
I observed by Lang in her reconstruction of the linear standards
I and the standards of volume of the hypothetical '̂ hasian pithos
I of the second half of the fifth century It is altogether
I probable that the fact we have presented can and must be associ-
I ated with the action of the well-known Athenian decree of i|J|9 —
I the law of Kiearchos (or a later decree which confirmed it),
I which prescribed that Athenian subject allies use Attic currency,
I measures, and weights. However, as a number of scholars see it,
I there are reasons to assume that some governments which came under
I the scope of the law of %earchoB continued to use their own local
I measures of length (in particular the Ionic foot) and consequently
I it is possible that the linear measures were not touched by the
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p.139) gestioru connexion of the standard of the amphora with the

Athenian decree on measures and weights finds confirmation also

in the fact that its capacity does not correspond to the "^hasian
standard, at the hasis of which immediately after the collapse of

the Athenian power in the "beginning of the fourth century lay

the kotyle in volume 2h5 cc,^^ [ — the volume of this kotyle is
calculated according to a fragmentary stamped measuring vessel found

on Thasos in 1953.3, which gives a chous at 29U0 cu. cc. (2.9U

liters) and it corresponds with the Attic in a ratio of 9 to 10,

that is, as the Ionic and Attic feet do, [Only very recently

there have appearedjaai^ data (an amphora from the excavation at

the Elizavetovski 1976) which permit us to assume that even

"before the "beginning of the effectiveness of Kiearchos' law

Thasian measures of volume for liquids corresponded to their own

standard (chous = 2,9h liters),j Thus, as it would seem, the

Thasian amphora from the Nymphaeum can provide special interest

not only from the purely raetrological point of view.

Of exceptional interest are the grafitti inscri'bed on the

amphora. As has "been stated above one of these represents the

monogram ^ . This monogram could be interpreted as a sign of
ownership - an abbreviation (the initial letters) of a name of the

-type and so forth. However our attention is drawn

particularly to the fact that this monogram is repeated frequently

(either as grafitti or dipinti) on many varying types of amphora

of different manufacturing centres found in many locations and at

the same time not infrequently in combination with numerical signs.

As an example of this refer only to similar monograms

drawn in red paint on Sinopean amphoras from the well-known eighth

Pyatlbratni mound of the Eiizavetski burial site where they appear
1 7

together with numerical signs ME (1+5) and MZ (i+7) VVhat has been
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p. 139) said as it would seem to me might lead us to ask whether or not

the monogram H P is not a generally accepted abhreviatlon for some

technical terra having to do v/ith the measurement of the amount of

the contents of the araphoras or with their capacity? Unfortunately

this assumption for the time being cannot be substantiated with

p. ll|0 sufficient conviction and is advanced only as a working hypothesis.^®

[Can one not assume that the monogram H P is a abbreviation of
«•/

the aor, or the pf» of the verb in the sense of "to receive"

"to obtain" and so forth? Or if one admits the possibility of the

inverse order of the letters « H P in place of P H - it would be

possible to assxirae that this monogram is an abbreviation of the

adverb "exactly" or more likely of the adjective f

in the sense of "proportional" (that is "calculable), "from numbers"

See for example Benselers Qriechisch-deutsch Worterbuch ^ipsiee

196^700 3j Liddell-a«i. Scott Greek fjngllak Lexicon, 7th edit-

1361 III "stated" (= "fixed")). The last assumption

seems to me the more probable,J It would be possible finally to

assume that the grafitto that we are studying has to do with the

quality of the contents of the amphorasc that we are studying —

for example that it indicates the type of wine, and s& forth.

However ^ did not succeed in finding the names of any products
beginning with y]f- ( or ^.)-). An that has been said compel/ us for

the time being to refrain from any final interpretation of the

first grafitto.

The second grafitto (ill. 2,2) - six horizontal little lines

- can as it would seem be interpreted completely in one way; it

is undoubtedly a numerical designation - six units of some definite

quantity, in the given case (inasmuch as they are inscribed on

an amphora), obviously six units of the measure of the volume.
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p. lUo) [ In just the same way many grafitti have "been inscribed which

indicate capacities in choes Won a series of amphoras from the

excavations of the "^henian Agora, see M, Lang —]• Unfortunately,

it is not possible to assert with complete conviction that there

were not more than six little lines inasmucl^s that precisely under
the lowest line part of the shoulder of the amphora is missing and

has been filled in with plaster. This leads to an alternate

possibility in interpeting the whole inscription scratched onto

the amphora, about which more to come.

Finally the third grafitto ) - ill, 2,3)

permits obviously only one interpretation: the first four or five
»/ n

letters (ek-aE ^ CsKaSiI ) refer to the word "insufficiency,

lack", the last two or three signs (depending on whether or not

we read it or ) undoubtedly are numerical indications

of some units of measures of the volume and at the same time obviously

less than those indicated by the horizontal little lines.

The comparison of the grafitti with the nietrologieal data obt

ained as a result of measuring the amphora permits one to assert

with conviction that the horizontal little lines indicate the

number of choes which it contained, while the vertical indicate

the number of kctyles lacking from the full number of choes.

However, as has been indicated above, unfortunately we cannot be

certain of how many choes were indicated on the amphora - six or

more. For that reason a certain unequivocal interpretation of

the inscription is impossible. Two variants are possible.

If one proceeds from the standard of the anphora, which as I

have tried to prove, corresponds to eight Attic choes, and assumes

that the grafitto Indicating with horizontal little lines the

number of choes was not fully preserved and included not six but

eight little lines, then the inscription on the amphora will
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p»ll;0) indicate that its measured volTime (or the product poured into it)

was determined in Attic measures of volume of liquid substances and

equalled eight chocs in which two or three kotyles were lacking.

In this instance proceeding from the accepted metrical equivalent

of eight At tie chocs being equal to 25»93U/2598i4. cu. cc. (milliliters)
and of the volume of the kotyle equal to 270/271 cu. cc (ra. 1.)

it turns out that the actual voltune of the contents of the amphora

was determined as 25.39/25.or 25.12/25.17 liters both the

former and the latter number are fully acceptable for the capacity

of the amphora which was actually measured by me (excluding the

volume which would have to be taken up by the cork and the air

strat\im).

It is not possible, however, to exclude another possibility,

p. Ihl If ori® admits that on the amphora there were actually inscribed

only the six little horizontal lines which have been preserved

and proceeds from the assumption that the grafitti were scratched

onto the vessel at the place where it was found, i.e., in

Nymphaeum, then this would possibly lead to the conclusion that

the figures were supposed to indicatejSf units of the system of

measures applied in that city or on the Bosporos. "^he last problem

for the time being has been insufficiently studied and is unclear.

However taking into consideration the well-known fact that
cd

Bosporos currency was coii^ according to the Aeginitic system of
20weights,"" that precisely according to this system was minted the

only known series of coins of Nympharum at the end of the 5th eent»^^
is

and also WMtSS the incomplete data which^ given from a study of the
22

Nymphaeum lead weights, it is possible to assume that it was possible

for a system of measures of volume to co-exist with the Aiginetic

standard, that is, with a chous at U.55 liters and a kotyle at O.379
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j.lil-l) Such an assumption would permit us to consider that the ^hasian

amphora from N^ymphaeum had a capacity of six Aiginetic choes minus

two or three kotyles, the metric equivalent of which is equal to

26,5h. or 26,16 liters (27 - 0,75 or 1,13 1«)* ^ne must admit that
Qnl/

the vari«B»e of calculations which we have presented is less

convincing than the "Atticizing" one.

Coming to the conclusion that basing ourselves on the actually

measured capacity of the amphora the "attic variant" of calculations

is preferable to the "aiginetic" we must thereby conclude that

the grafitto which contained an indication of the number of choes

was obviously not preserved in its entirety — it is most likely
Ca^itionay

that small lines are lacking in it and thus there were

not six but eight, ^n this way it would be possible to read the

eSntire inscription scratched onto the amphora as follows: "it

has been calculated —8 choes (in which) there are lacking 2 (or 3)

kotyles".

If the assumption that in ^yraphaeum in the second half of

the fifth cent, B, C, Attic measures were used turned out to be

true then it would be possible to have a very important although

it is clear a hardly decisive significance for explaining the

still very disputed problem about the political position of

Nymphaeum during the time we are studying,[Various points of view

on this question: see Brashinsky, Athens and the North Coasg of

the Black Bea, •" J But the greatest significance in my opinion

is to be seen in the results of the metrologlcal study of the

Thasian amphora from Nymphaevun, which have proved the possibility

of applying Heron's formyla for calculating the volume of 3 pithoid
and of applying it in the calculation of the volumes of arophoras of

a definite type,^^
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p.lUl) This type of amphora which I have called "pithoid" can as

I have tried to prove be related to an^horas of various centres

and various types, in particular the aniphoras of Mende of the

third quarter of the fifth century B.C. and the early Sinopean

amphoras (of the second quarter of the fourth century B.C.)

I It seemed logical to suggest that the shape of the pithoid

can be expressed mathematically and as the basis of such a

characaterizistion of this complex bolid of revolution were

applied the correlations of basic measurements of the ^hasian amphora

from Nyn^haeum, in other words - its proportions.^^ '̂ hese

proportions are expressed in the following ratiibs: D: = 1:1.36

and ^2*^0 ~ 1*2.03 Actually the corresponding ratios of the

dimensions (proportions) of Mendean amphoras contemporary to the

p. II4.2 Thasian one we are examining and which we have referred to the

pithoid type almost coincide precisely with those presented

I above. However the proportions of a ^inopean amphora of the

I second quarter of the fourth cent, the volume of which has also

I been calculated with great accuracy according to Heron's formula

I for a pithoid, and therefore on this basis referred to the pithoid
I 28
I type, differ from those indicated above? D:H =1:1,61+ while
I o

I = Ii2i,2l4-. Further research has shown that the varieties

I of pithoid amphoras are not limited to those which we have enumerated
I above: to this type may also be referred Rhodian amphoras of the
I first half of the third wentury H,C. which have the following
I proportions ^D:H »1:1,90 and =1:2.06.^^ In view of all
I that has been said it is obvious that it would be more correct to
I speak not of a "pithoid type" of anQ>hora8 but of "pithoid types"
I or possibily of varireu several varieties of pithoid amphoras which
I although distinguished by their proportions all have the shape of
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p.11+2) It is also obvious that the pithoid as well as the spheroids known

from conteiKOGrary geometry suid geoids and so on cannot be expressed

uniequivocally in mathematical terms. Therefore I consider that

(in any event at the present level of our investigations) whether
or not a given type of amphora belongs to the pithoid type must be
established empirically - by means of comparirg the results of the

mathematical calculations of their volumes with the help of the

existing formula of Heron with the data of the measurements of

their actual capacity. It was precisely in this way that success

was achieved in establishing the fact that Lesbian grey clay

amphoras of the second half of the sixth century B.C. belong to
the pithoid type, a fact which is of special interest since it

proves that the Greeks were familiar with "Heron's formula" for
calculating the volumes of complex solids of revolution - pithoids

- already at such an early period of the mass production of ceramic

containers. About the extreme in^ortance for the study of ancient

commerce to be found in the metrological research of ceramic
30

containers I have already had occasion to speak.

In conclusion I will dwell on one not fully clear problem

having to do with the Thas4an amphora from Hymphaeum. Why did the

seller or the buyer regiiire so precise an indication of the volume

of its contents? It is scarcely possible to assume that a similaf

accuracy in measurements (to half a liter —2 kotyles) was

practiced in selling and buying ordinary wine or oil. Obviously

one must assume that either the amphora contained some very

specially valuable or precious product or that it had been measured

in order that in the future it might serve as a measuring etaloru

Unfortunately both suggestions are nothing more than surmlsals.
^S, ^ . -C /I

T'- -•] ^ 1
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URARTIAN PITHOI:

A STUDY IN METROLOGY AND STANDARDIZATION

On the 70th Birthday of
Professor B.B. Piotrovsky

"By the might of the God Chaldi, Menua, the son of Ispuini,
built this storage for wine, there /are/ 900 aqarqi /in it/..."^ Thus
the King proudly declares to his descendents in an inscription found
on a building stone in Bostankaya.

In recent years store-rooms for keeping huge supplies of wine
have been uncovered in many Urartian sites. The largest and best
preserved wine cellars were excavated by Prof. B. B. Piotrovsky in
the well-known Urartian citadel of Teishebaini (Karmir-Blur, near
Erevan)^. From 1949 to 1958 eight storage facilities, accomodating
over 400 pithoi^, were uncovered'̂ . The very largest and best preserved
of these were found in 1949 and 1950—store-rooms No. 25 and
No. 28, which contained 82 and 70 pithoi respectively^. All of the
pithoi, identical in shape, differ in size as suggested by the cuneiform
and hieroglyphic numerical notations, placed beneath the rims of
vessels after firing, which give the Urartian liquid measures—aqarqi
and terusi. These pithos inscriptions®, published by B. B. Piotrovsky'',
show a very wide range in volume: from 1 aqarqi 4^/2 terusi to
5 aqarqi 5 terusi^.

' r. A. MeJiHKHniBHJiH, VpaprcKHe KjiHHOo6pa3Hbie HaanncH (VKH) (G A Meli-
KISHVILI, Urartian Cuneiform Inscriptions), Moscow, 1960, No. 79.

^ B. B. nHOTpoBCKHfi, ropofl6oraTeame6H, in CoBexcKaH apxeojionw (B B
Piotrovsky, The City ofthe God Teisheba, in Sovietskaya Archeologia) 1959 2 d 177 4

^ In Soviet archaeological literature these vessels are designated by theAmenian
word karas. "eiuan

- A. A. MapTHpocHH, ApMCHHR Banoxy 6poH3bi hpaHnero xceneaa (A AMarti
tiOSim, Armenia tn Bronze attd Early Iron Age), p,K\&n, \9M, p 25(,tf
van Piotrivsky,' Karmir-Blur, II), Ere-

' It should be noted that the majority of the inscriptions are hieroglyphic and
only 20 in store-room No. 25 are cuneiform. g'ypmc and

Piotrovsky, Karmir-Blur, II, p. 65-75

no' Ill, Ereva., I«5. p 20); .. A™-B„a ,h„e ... SVr°reS
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J- brashinsky

A significant number of n,>u^- -.i.
uncovered in oth^r • Runoi witn numerical notations were
store-room No. 41 an^^M Karmir-Blur. Several pithoi in
markings nlaceH l- ° (1954) were found to have cuneiform
out®. i^roglyphics, which were sometimes rubbed

A IprCYd

occasionally marked >h bs at Karmir-Blur,
been found in other '̂ll ^"'1 hieroglyphic notations, have
discovered in FrpRi.r,^ /A^^bus, over 100 vessels were
were uncovered in ' ""-Berd)io, over 70 in Altintepe^\ 68 pithoi
of Argishtichinili whOp^ri storages in the Western Fortress
large Urartian city>2. known from the houses of this
store-room in thp it '»• P^boi were found in a partly excavated

Unfor.„„"eK a/ " a'""" " «c
a poor state of Percentage of these pithoi are in
fixation and charact^ '̂̂ ^ '̂̂ '̂ "' hindering their metrological
Pletely preserved DitbTi'h!!: even the com-
from a metrological n t attracted the attention of scholars
measurements of thp^f" ° Nevertheless, the available data (thethe excavations and '̂ ^mplete pithoi conducted on the site of
preserved on scores nf f ^ certain degree the numerical notations
conclusions concernins vessels) appears to allow cert
Urartian pottery confa / ®l^"dardization of the production

""fonunatti,, ="" '̂""aUon of the most important, though,v. the smallest group of material-the metrological charac
notation of 7

3pe6,».(A>- WS"
^"^criptio^ "CKyccTB, IV CooemeHHH rocynancTBeHHoro Mysea H3o5pa

PacKonoK Be,' III o ,f, '974, p. 86.
'"scrip,ions fr ""^P-Wpe' 1954' 'A KaHHooGpasHbie ypapTCKHe

1','956. p. 81 tr ^-^cavanont "g, BocTOKa (Cunei/c
° '̂ Mskava 1954, in Epigrafika
; T.5zor'At "'-.p. 177

Lr-''^^9, p. 75fr.
^B0-3K0H0MB^l,°-f Pr'miTHXHUHJIH.in COB. ApX. (A. A. MARTIRO'

A 228; cf. Id., K coUH-
: A. Burmc of thg p. P°Aa AprmnniXHHHJiH, i
"I""'""®' Studies' Hi" ''Clein, op. ei,' ^yi' 1966, p. 83 ^ '̂̂ "^aitons at the Urartian

' "• l̂ '̂l'llography).

of
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teristics of the dimensions of the pithoi. B. B. Piotrovsky placed at
my disposal data concerning the measurements of 9 pithoi from
Karmir-Blur^®, which are compared on the accompanying table; the
table also contains the dimensions of 3 pithoi from Kayalidere and
Altintepe, calculated from their published scale drawings

No. H D (max.) d (rim) H/D Origin

I 170* 110 66 1.54 K-B, storage 41, No. 1
2 172 115 65 1.49 K-B, storage 1959
3 175 111 66 1.56 Kayalidere, Type 1
4 177 135 78 1.31 K-B, St. 43, No. 5
5 190 • 115 65 1.65 K-B, St. 41, No. 4
6 190 115 69 1.65 K-B, St. 41, No. 32
7 190 125 66 1.52 K-B, St. 41, No. 9
8 190 110 75 1.72 K-B, St. 43, No. 2
9 195 120 75 1.62 K-B, St. 41, No. 6

10 200 120 70 1.66 K-B, St. 43, No. 3
11 202 118 72 1.71 Altintepe
12 211 140 79 1.50 Kayalidere, Type 3

* All dimensions are given in cm.

As is obvious from the table, all the measured pithoi differ first
of all in height. The height of most of the vessels (Nos. 5-11) reaches
1.90 to 2.02 m, whereas that of Nos. 1-3 falls within the range of
1.70-1.75 m. Pithoi Nos. 4 and 12 are notable for their dimensions
and proportions, having a larger maximum diameter (pithos No. 12
being also of a greater height). From an analysis of the measurements
of this group of pithoi one may conclude that we are dealing with
4 types of pithoi, distinguished both by linear dimensions and pro-
T^nrtinnQportions.

An analysis of the basic linear dimensions of the pithoi under
consideration, leads, it would seem, to the irrefutable conclusion that

' 8vessels are from the 1954 excavations (store-rooms No. 41 and 43 I adhere
to tne room numeration adopted in Karmir-Blur, III; in II Regno di Van the numeration
IS somewhat changed), and the 9-th vessel is from the 19i9 excavations. TwiTh m
express my eep gratitude to B. B. Piotrovsky for placing the material at my disposal
or his immeasurable assistance and valuable remarcs without which this article could

not have been written.

Burnev, op. cit., p. 86, fig. 15; T. &gOc, op. cit., p. 36, fig. 35.
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dteX -nd fim.ly fixedmore, uree '̂i'̂ 'pToUrtr
dimensions were set: height (deDthr"™"""
(or mouth) diameter (d. min ) It ma 7""™'"" diameter and rim
to achieve uniformity nf nr^ »• ^ assumed that in order

upper (or lower) part of the vestir" height of theThe question J r. ' determined,
alocal or common toT^ntrir''^'" standardization was
we do not have sufficient data at o!"'a" Unfortunately,
elusive resolution of this • disposal to come to a con-
material, which can at presenT h^lur "o^^ver, even the
that the standardization of nithn^ lo the opinion
Kingdom. This bocomes e™ ™ '°'"™ '» "•' entire Urarlian
the strict state control of Urart Probable when one considers
of inventory and storage of roya'l'prodJict's"''' 'P''""

KarmrBrCidtet^ Amme"™""'"^ O"""'an all-Urartian standardization of ^^PP^^ts the hypothesis of
the Type 1pithos from Kayalidere - 7t containers. Thus,
measurements completely mrrfso j (Table. No. 3) in its basic
smaller standard (Nos. 1 and 2^°%! Karmir-Blur pithoi of
Kayaliderei^ although they diff^ f ^ P^hol
examples, are close to vessels from measured Karmir-Blur
dimensions are not availablp urmir-Blur (unfortunately their
?T hf' specifically refers t'oThe decorative scheme and(Table; No. 12) which .ii '̂ yP^ 3 from Kayalidere
of such standardized Him assume the presence of vessels

lur. The Altintepe pithos'^J^'ufpithoi of Karmir-
annir-Blur pithoi of lareer t ^ analogous to theStandardization of proLot " ^^^^le: Nos. 5-10).eir basic linear dimension« 'k" P°ttery containers, according to

well-known in tS a ^ state enforced regulations
strove to achiew In precisely this way

^^^"dardization in the capacity of con-
.. B-B- PlOTP ratio-J Biotrovsi^ij // p

" l^^ould'"d^-^rmir-Blur, III, p. 75.
seven'types'T o ""^n'ion that •

on heterogeneous''"f" ihe pubiicath^n^ is hartJIy correct to speak ofmes secondary inH' • 'Be basis for the classification
y, intJications.

.v;; I';'
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tainers, both for storage (pithoi) as well as for transportation and sale
of products (amphoras), about which I have already written^". As is
apparent from a Thasian decree of the second half of the 5th cen
tury B.C., the standardization of the production of pithoi on Thasos
for achieving standardization of capacity was strictly regulated by
the state in terms of their dimensions in units of length—fingers.
As was convincingly shown by Mabel Lang in an exhaustive study
devoted to the publication and interpretation of the afore-mentioned
Thasian decree^', its purport most probably dealt with the internal
dimensions of the pithos: depth, maximum and minimum (mouth)
diameter.

There is reason to suppose that the origins of standardized pro
duction ofancient pottery lay in the organization ofceramic production
in the Ancient Near East. However, as far as I know, at present
this problem is still unadequately studied, certain data permit the
assumption that further investigation would be fruitful and enlight
ening. Thus, for example, there are bases for the assumption that
the Ancient Israelite "royal jars" of the end of the 8th cent, to/
the beginning of the 6th century B.C. (i.e. contemporaneous with^
the Urartian pithoi) were vessels of standardized volume (with a
capacity of 2 royal bat), which is confirmed by royal stamps
Nothing prevents the assumption of an analogous practice of stan
dardized production of pottery containers in other contemporaneous
Ancient Near Eastern states, including Urartu.

To return to the metrological character of Urartian pithoi, I em
phasize, once again, that in my opinion the hypothesis of their

h
cu.

-c

1

H.E. BpauiHHCKHii, MeroflHKa HayneHHa cxaHflaproB flpeBHerpenecKoa KepaMH-
HccKoa xapbi, in Cob. Apx.(J.B. Brashinsky, Afet/iod of the Study of Standards of
Ancient Greek Pottery Containers, in Sov. Arch.), 1976, 3, p. 87.

M. Lang, A New Inscription from Thasos: Specifications for a Measure in
Bullelin de Correspondance hellenique, 76, 1952, p. 18ff

" Cf. D. Dirinoer, The Royal Jar-handle Stamps of Ancient Judah in n
Biblical Archaeologist, XII, 1949, 4, p. 69, fig. 1; p. 71, fig. 2' p. 72 ffrom 'l h
The opinion that stamps guaranteed a correspondence of volume of amphorae" by
means of pre-estahhshed standards is held by many scholars (S, Driver H V̂ 01
E. L. Sukemk, S. Moscati), although there are other views on this matter Fr,r „

pHax. D ibHmom , n^ecraiai, in 'BevrmiK «pe.„eii Tm L Hh™
New Pubitcattons of Ep,graphical Material from Phoenicia and Palestine' \nvfi CJL,. -
Drevnei Istorii), 1961, 1, p. 170. Cf. also V. R. Grace Stamlatd Pn ^ -
of the Ancient Greek fforW, in T/evper/a, Suppl. VIH, 1949 p |g2 „ 33 '̂̂ ^ Containers .
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ni3nuf3.cturc Rccordinp tr* t *
mensions rests on asuff ' ^ established standardized linear di-
verification of thic ^ foundation. In order to achieve
the corresponding utmost importance that
•he Urartian measu,nr ."""f™' ">= ^"><=1 be explained bytbe anciem .tanZ7«^T " '' f"""" "> be eorrect,
to be determined. bases of these dimensions are

On the basis of the studv nf
citadel (Karmir-Blur) AV S" " '̂̂ ^tiral remains of the Teishebaini
Urartian measure of length-^b°^ established the size of the basic
his calculations, to a metrir^d^ eubit, corresponding, according to
exactly equal to the lengtro ^1.8 cm. and almost
cubit)—^ almoxt in ^ (the so called Nippur
A.Be™anforaversi„„ „fl; :;;7' (51.9 cm). noted by
assumes the vety same cubit The s™i ""S'"". Pr°bably
for the cubit of the Oxford Relfef , (5' '™) is also attested

Further investigations at Kamiir "=°"nooMd with Samos".
Sivkov-s conclusion". K.L. Oha„„. " »•= correctness ofthe architectural details of the tIT?" of a study of
vincmg hypothesis of the tripartite h- expressed the con-
fc a principle of division was widp '̂̂ '°" Urartian cubit

metrology 29. ft seems most probahi Sumerian-Babylonian
ased upon a division into 30 fino ^ Urartian cubit v^fas

ers, as Was common in Sumero-

^ g Chb

srrrj'r»«
E- BERR,^,^^ Epigraphy • in Simrpa^iHKa BocroKa

188S " '̂(^Haelis ThJ"u"'"" '̂""''ogy LoL IV, 1951, p. 116.'883, ^ 338fr. '' ^eirological r ^ork, 1953, p. 29.
Kan Kar • of Hellenic Studies, IV,fv'f^P-Bnyp. Ivfn""; '̂"^".P.30;K.JT Or
both ^955 ^ ^-^nnesian Thp A •^P'̂ ^TCKTypa TefimeSaHHH,
fonrel" and i"*'. 86, loo/tf Karmir-Blur,
from ^^"^b.NEsuJ ''''architecture fi™'y establishedQ®'''"'99sionsofs.°P,'"'" P- 80~AraBaiht A '"I.' Urartian

S°"p''2'J J^^P'̂ atHKa (A. A. Vaiman, Sumero-Ba-
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.Babylonian metrologya®. In that case the length of a finger equals
1.726 cm. However, one cannot exclude the possibility of the division
of the Urartian cubit into 27 fingers (3 x 3 x 3)—such a division has
also been noted in Sumero-Babylonian metrology a^ In this case,
the length of a finger would equal 1.918cm.^^. Thus the finger sizes,
addured above, can be expressed in the proportion 8:9—the ratio
of a common cubit to the royal cubit in the Sumero-Babylonian
system of measuresaa.

Employing a cubit length of 51.8cm. in the hypothetical cal
culation of the standardized dimensions of Urartian pithoi yields
the following results: the prescribed height of the measured vessels
of lesser height (Nos. 1-4) should equal to 3V3 cubits (172.56 cm.);
the pithoi of greater height (Nos. 5-11) should correspond to 3^/3 cubits
(189.93 cm.); the maximum diameter of the majority of pithoi, with
the exception of Nos. 4 and 12 should equal to 2V3 cubits (120.86 cm.)
and the rim diameter to 1V3 cubits (69.06cm.) a^

Consequently one may conclude that the pithoi under consideration
belong to two basic standards: A (Nos. 1-3) and B (Nos. 5-11).
Pithos No. 4 from Karmir-Blur, whose diameter substantially exceeds
the diameter of the other vessels, apparently represents a third stan
dard—C. It may be assumed that the prescribed height of the vessels
of this standard (C) corresponds in height to the pithoi of standard A,
and that the maximum diameter should correspond to a length of
2^/3 cubits (138.12 cm.). Perhaps the prescribed rim diameter, corre
sponding to IV2 cubits (77.7 cm.), was different from that of the
pithoi of standards A and B. Finally, pithos Type 3 from Kayalidere
(No. 12) with a height of 211 cm (4 cubits = 207.2 cm.) and diameters

" Ibid. Cf. also H. Nissen, Griechische und romische Metrologie, in Handbuch der
klassischen Altertums-Wissenschaft (ed. Iwan MOller), E, Munich, 1892 p 857

H. H. EOJIOTHH, SaKOHOMepHOCTH BHCTOPHH paSBHTHH flpeBHHX Mep BJIHHfcl
npHMeHBBiiiHxcH BcTpoHTejibCTBe, 3eMneMepHH, peMecjie h xoproBJie (N I
The Regularities mthe History of the Development of Ancient Measures of Leneth
conformed to Building, Geodesy, Handicraft and Trade), in Klio, 49 1957 p 322 T^h Ik

for Asfa M'ino°n' =1.927 cm:) has'been recognized
" Nissen, op. cit., p. 857.
" I realize that expressing metrical equivalents for ancient measures with ,h.

exactitude of hundredths and thousandths of acentimeter has practically no si an r
since, obviously, such precision of measurement was never attained \n ^̂mficance,
C. Nylander, lonians in Pasargadae, Uppsala, 1970, p. 97, n 242 Cf.
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(140 and 78 cm) verv rl
probably represents afourth standard"

It appears quite certain tt, » t-*-
those from Karmir-Blur standards of Urartian pithoi, including
For example, Z. MKacaK^^ restricted to those enumerated above,
of 1.5 m. and a diameter'̂ Karmir-Blur pithoi with aheight
the Urartian equivalent of ° which should correspond to<8"2cnt.) respeetti aT n' 'r""
dimensions for pithoi frnm c u mentions the following
(the latter figure may corresno h'" ^ 200-220cm. height
224.46 cm.) and 90 to 145 cm h" ^ standard of 473 cubits =
273 cubits). • '̂ '"eter (probable standards: 1V3 and

The fact that in all the f
appear figures, which are dimensions there
stances-thirds) of a cubit nrovVt almost all in-
dimensions were prescribed for r assumption that

It has been determined that for"v articles (vessels after firing)-
IS an average loss of 8.8" to 17 S/"? ''̂ ^^Sories of pottery there
(size) as a result of drying and r •' volume
possible that a potter was given it

e first set of figures was adhered .'̂ "res for each dimension,
^cond set was to correspond to the d° 7^aping the vessel^®, the

owever it is entirely possible that tt. '"t^^sions of the finished article,
would know the rate of shrinkage ^ ^ of experience,

ould be necessary. ^^^t only one set of figures

M. K.— „ °f"Phieving absolute slandar-
4>HJToaorHnp/-,e„«. ' BItHHblx

" 3. M. Kaca5«H, o oi achieving absolute standar-
Tefime6aHHH, in HcxopHKO-

" Demskaya 2urnal) p ' '̂"e-Piilwi of the City of Teishe-
V" t^.P, Srl'Z T P- 2'̂ (in Armenian).

3a P- 178. '̂«"dard in ,he ^
, •^•R-OTtlX "^sora of Ancient Athens, in Hesperia,

buuh"' ""T" "I, in ^r-ould take this factorStthep ' r dimensions of raw pottery
•^orrespi'f''°n^ inSeT,'""i°"- " approximately Va,

this factor intr,- '• """ '̂ng
*i^Blculations inn =°nsideration'̂ ntrespond to 3., that in the sP •

V3 cubit"' ^ final height
^ith sim^r®'̂ "'' in standwd R u ("""^w") height should beP'̂ sizes, which in Pithoi: '/^ cubit, etc. As one can see,

practice, would not present any particular

should
be

see.
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dization of dimensions. Even vessels of average size (amphoras)
identical in their basic dimensions, could vary in capacity to Vg of
their volume"t". It is quite possible, that depending on the amount
of enlargement in size of vessels (pithoi) this error could increase.
Even if we regard the error for amphoras as applicable to pithoi,
then in a standard thousand-liter vessel the possible variation of
actual volume reaches 125 liters. It is, evidently, this factor which
necessitated the frequent markings both on Greek and on Urartian
pithoi, i.e. notations of their actual capacity in those cases when
an exact account of the contents was required.

Establishing the fact of standardization of linear dimensions of
Urartian pithoi is the decisive argument in favor of the hypothesis
that they were manufactured as vessels of standardized size, since
it is known that definite linear dimensions lie at the base of any
measure of volume, whether ancient or modem.

In the attempt to elucidate the standards ofcapacity ofthe Urartian
pithoi under consideration, it seems correct to utilize the method
applied to the calculation of the volume (capacity) of ancient Greek
pithoi—direct analogues of the Urartian pithoi.

M. Lang has shown that by knowing a minimum number ofbasic
linear dimensions ofa pithos: height (depth), maximum and minimum
(mouth) diameters it is easy to calculate its capacity according to
Hero's formula. According to this formula the capacity ofa "pithoid"
vessel ("pithoeides")'̂ ^ equals the product of of half the sum
of the maximum and minimum diameter squared and the height

The ratio expresses(depth) of the vessel: (2-^)2
the value ^U. The value of it as corresponding 22/7 (3.142) was
apparently known to the Greeks long before Archimedes and was
widely used for practical purposes However it is not possible to
calculate the volume (capacity) of Urartian pithoi according to Hero's

Grace, op. cit., p. 175.

Lang, op. cit., p. I9ff.

« "P"fi°'<l"-type vessels cf. Brashinsky, op. cit., p. 96ff.
No. '̂ '•'P'orum reliquiae (ed. F. Hultsch), Lipsiae, 1864. p. 202,

Lang, op. cit., p. 19; Brashinsky, op. cit., p. 92, n. 25.
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of nin Sunfe^o'fi^hT '̂ closest approximation to the value
Further^Te the ratio "/« (3.125)-.
employedNeverthLc of 71 =3was most commonly
mathematics, as a result '̂nf that in Sumero-Babylonian
volume of vessels of vari formulas for calculating the
similar to Hero's formula""^ ^ especially for pithos type vessels,
have used such formulas Tf^°rked out and the Urartians could
formulas and express the ratio""'/ h'' of ti =3in such
Babylonian equivalent of 3/ °t Hero s formula in its Sumero-
.D + d °''tain the modified formula: ^4
\ <^ ) ri . A *L.•_ r*r 2 TT inoaniea tormuia. uPPlying this formula to the calculation of the volume

irtian nithni ^
,,0 "ic calculation of the volume01 Urartian pithoi yields the •
have a prescribed volume tinei a- msults: Standard A pithoi
and rin,. , ® ">'*«' "f 'he wall, baseand nm) equal ,o g./, cubic cubits (ccub.):[3/, t^V.+ iy
o 3 / 1 i-, , y

'-1/4 1. •-)- -

Is]-, Standard B: 9^, ccub. [^L (-^^3+ IV,.. ,L/4(, ~ 33^3 = 9^25]; Stan
dard C: 10 ccub. [3/_j (? I3 + 1'A. - j

23/3 +11/ ^ ^^13= 10]; Standard D: 12 ccub.
calculation! whlei, .i.i^calcnl.i; the results of these
alculations, which yield whole numbers or • . aI2), can serve as additional rnr,r„^ • ®™Ple fractions (Vs and
f evolume of pithoi hypothesis standardization of

However the

^hcaffirmaUonthauKrrnC '̂''''̂ '̂ P°^hesis already assumesof uniformity in the capaSv ^
of In one t t
and th thickness r account the wall thickness
capacitv ^foremention """
6 ccub ' (ca^ are formula for calculating
Standard Cnftn Standard R ^<lCptthos:7i/^^^^nd^^ ^ ^

.. Berriman . tea. 1050 1.1 anH Qf 1_ j ta !„ Va^MaTV^- P- 66; VA.MA.ApeBHHfl Bowok' ' P' '33tf

even 2'/ °P- cl, " Me.rological Sys.em, in Drevnu
The wall .thickness is sometimes lesser: " '

pithos - 71/ ^odard7V2 ccub. (ca insrTIT"". '
^ • i050 1.) and Standard D pithos:

3 and
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10 ccub. (ca. 1400 1.). In this way, we arrive at a series of standards
of capacity: 6, 7, and 10 cubic cubits.

Obviously, however, the standards of capacity of pithoi were not
expressed in cubic units of length measures, but in corresponding
liquid or dry measures of capacity. For Urartian pithoi these measures
consisted of the basic Urartian liquid measure—the aqarqi and its
fraction, terusi.

We have already mentioned the cuneiform and hieroglyphic nu
merical notations on many pithoi, especially in the store-rooms at
Teishebaini. Since the cuneiform designations give the Urartian
measures aqarqi and terusi sometimes in their full form (Arin-Berd,
Toprakkale, Khaikaberd, Shushants), or more often (Karmir-Blur,
Adilcevaz, Armavir (Argishtichinili), Bastam) in the abbreviated form
'a' and there can be no doubt that they refer to the capacity
of the pithos. However, it remains unclear whether each vessel was
marked by a designation of its maximum capacity, or whether the
number of aqarqi and terusi certified the actual quantity of wine
contained in the pithos.

B. B. Piotrovsky initially favored the former explanation^®. Later,
however, when it became clear that the Karmir-Blur pithoi, uncovered
in 1954, contained two and even three numerical notations, and
sometimes one was placed over the original notation, occasionally
even rubbed out, Piotrovsky concluded that it was eminently more
probable that these designations certified the actual quantity of wine
in the vessels, "which to a certain degree corresponded to their
capacity" '̂. Support for this interpretation of the pithos notations
may be found in Prof. Piotrovsky's important observation that the
inscriptions were placed on pithoi already dug into the ground in
order that anyone going into the depths of the wine cellar (this refers
specifically to the store-rooms excavated in 1949-1950) could easily
inspect them on both sides of the passage®^.

The hieroglyphic numerical notations on pithoi from Kayalidere
differ somewhat from those at Karmir-Blur in that they occur on

Cf. Klein, op. cit., p. 79, n. 11 and 12.
Piotrovsky, Karmir-Blur, II, p. 19, 28; cf. Id., Karmir-Blur, III, 23;H. B. Apy-

TiOHHH, 3eMJTeAejiHe H cKOTOBOflCTBO Vpapxy (N. V. Harutiunian, Agriculture and
Cattle-breeding of Urartu), Erevan, 1964, p. 132.

" Karmir-Blur, III, p. 23; cf. Harutiunian, op. cit., p. 132.
" Karmir-Blur, II, p. 65.
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various parts of the vessels
and bodies) and that m sides of rims, necks
one pithos^^. Accordin"°r there are several inscriptions on
scriptions, the hieroelvr '̂° ^ ®nmey, who published these in-
analogous to those at in the form of circles, essentially
size) '̂̂ , placed on ton of^tu'̂ (though in contrast of various
indicate capacity, which «,o j ^^^^el rims before firing, probably
the vesseF^ The author's ^ by the potter before firing
system of numeration can ,that the signs expressed a
Bumey sinterpretation that ^ On the other hand,
and the small circles—ones ^ oircles designate tens or hundreds
more likely that we are dealin convincing. It i®
numerical designations as on th T of hieroglyphic
presume that the large circles^ ^^rmir-Blur pithoi. In this one must
Burney's view that the potter ' ^^he smalW^r«.'-

.o avessel before firing seems with determine the capacity

fn 7 P^duction. With regard tn?h^ ^^^ndation, considering ancient
of'̂ the ^^rious parts hieroglyphic designations,the wide variation of numbers d ®"™ey, on account
she Since various detem?-^ indicate the volume
coidd d associated with Pictograms (sacks, vessels,
wh" h Ihe weight of a r believes that they^h-h could be placed in the i'c^ Product (wine, grain, etc.)The most problematic ouestTn ' P^^os^T

t^Tfie thV°r'" 'he actual stze of the basic
"pinion as"!"' """"P'icnW by the'fic! "F 'h" fractional—/c"'-
•" - rarc^Jh? pat. Of /„ Xr 'h"' - - --"-"Tthe numerical ^ ^PPears as thp actually constituted-
^hat 9 units this meas certain number ofthis measure const logically conclude

^he larger unit-«^.r,/^^-
nilar U: P- 88. n„ ^

• "-'nrj"-

Sijrney

fig-^S, ni.u': a-f,
BURMr\y

' '

BURJsjPy ^
" Ibid. ' p.
, ['I'd., p. 90

on ni,u .
t'-om Erebuni- -

• lIemskaya, op. cit:
SB pj yO.

d-etters and "// '̂"'"^Ohob,

with': ;j" •», «• "'w"s "• 't-
"'•onofgi, '̂ "neiforn, • objection raised by KlEI

on a

XI, p.

by
pithos
81, No.

181,

from

194)
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Nevertheless some scholars incline to the view that the aqarqi probably
consisted of 10 terusi, on the assumption that the Urartian numerical
system was basically a decimal system^®. B.B, Piotrovsky supposes
a division of the aqarqi into 9 terusi, but at the same time leaves
the question open, noting that the terusiequalled "a 9th or 10th" part
of an aqarqi^°.

Opinion also remains devided concerning the real volume of an
aqarqi. Without going into this problem in detail®S I would just
mention that the suggested volume ranges from 100 1. (Klein) and
120-150 1. (Lehmann-Haupt)®^ to 240-250 1. (Piotrovsky)®'̂ .

The basic weakness of all the solutions mentioned above rests,
in my opinion, on the fact that in everycase the authors did not proceed
from metrological calculations, but from approximations of the volume
of pithoi as reconstructed by them®®, which were then devided into
an average value of the numerical notations on the vessels themselves.
A somewhat other, although principally similar approach to solving
this problem, was undertaken by its most recent investigator, J.J.
Klein®®. Accepting, without adequate basis, an average capacity of
1000 1. for pithoi, he assumed that the volume of such a standardized
vessel should correspond to some whole number in ancient (Urartian)
measures of capacity. Without any foundation, Klein decided that
most probable such number ought to be 10. Proceeding from this
conviction, the author concluded that the most likely volume of the
aqarqi was about 100 liters, of the terusi about 10 liters. Klein
attempts to support his conclusion by a doubtful calculation of the

cannot be taken into account since this was a misprint for g'/j terusi (information
provided by B.B. Piotrovsky). I should also note that Klein's other references to
numerical notations of 9 terusi as well as his interpretation of other numerical signs
on pithoi from Karmir-Blur and Kayalidere give rise to doubts.

" M.A. HcpaannH, VTOHHeHKH k htchhk. ypapxcKHX Hatumcefi. I. 06 ypapxcKoa
CHcxeMe cmcjieHHH, inflpeBHHfi Boctok, (M. A. Israelian, Some Corrigenda to Ur-
arti^ Inscriptions. I. On the Urartian Scale of Numeration, in Drevttii Vostok), 2,
p. llbff. To the contrary, Burney denies the existence of any evidence that Urartians
used a decimal system.

1° Piotrovsky, Karmir-Blur, II, p. 74.
Cf. Klein, op. cit., p. 85ff.

" Ibid., p. 86.
C. F. Lehmann-Haupt, Armenien einst undjetzt, II, 2. B, Leipzig, 1931, p. 474.
Piotrovsky, Karmir-Blur, II, p. 74; Id., IIRegno di Van, p. 212.
Unfortunately, in neither case are the details of methodics specified.
Klein, op. cit., p. 86.
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size of a terusi on the ba "

Altinte^e] '̂̂ mterpretation of an inscriptionmmy opinion, the onl '

I'y metrobg?"^] fPP^caching an objective solution« 'he base „f any tf?' ''""'"ation. It is the inilial postulate
are cubic „nito /; .T h^^t of all-hns.v .cn.mether?! Of ^^he initial postula

for exam of the def • ^" '̂̂ 'asic, measure of volume
is definpj Sumero-Ba^f "measure of length. Thus,
its height volume of a c r "^oasure of capacity—
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irrational usage, which, considering the expenditure of labor for their
manufacture, it would be difficult to explain, especially if the accuracy
and strict control of inventory and storage in royal Urartian economy
is taken into account.

Thus, if we compare the numerical notations on pithoi of various
standards with the mathematical calculations of their hypothetical
capacity, we obtain the following data. The hypothetical capacity of
standard A pithoi corresponds to ca. 835 1. On a pithos of this
standard (Table: No. 1) there is a numerical notation '4 aqarqV'̂ '̂ .
The appropriate correspondences for standard B pithoi are: capacity
—ca. 975 1., notations—3 aqarqi 8 terusi (Table: No. 9), 4 aqarqi
372 terusi (No. 8), 4 aqarqi 4 terusi (Nos. 6 and 10), 4 aqarqi
5 terusi (No. 7); the maximum figure being 4 aqarqi 5 terusi. Finally,
the standardC pithos (No. 4) with a hypothetical capacity of ca. 1050 1.
is marked with a designation of 4 aqarqi1 terusi.

Simple calculations reveal that the most probable size of an aqarqi,
obtained from a comparison of accessible data, is a volume cor
responding to 172 ccub., with a metrical equivalent of 208.5 liters.
If we accept this hypothesis, then on analogy with Sumero-Babylonian
metrology, we could conclude that at the base of an aqarqi there
lay the volume of a cylinder with a diameter of one cubit (51.8 cm.)
and a height of 2 cubits, and whose volume equaled 208.487cc.
In this case it will be found that the standard of capacity of the
standard A pithoi corresponds to 4 aqarqi (8341.), standard B:
473 aqarqi (973 1.), C: 5 aqarqi (1042 1.) and D: 673 aqarqi (1390 1.).
All other variant calculations, in each case, yield unsatisfactory or
unacceptable results.

The hypothesis of a 2081. volume for an aqarqi finds indirect
confirmation in an analysis of the mass of published numerical
notations on pithoi from the excavations at Karmir-Blur, which
number 142 (taking into account only the maximum notations). From
this quantity, 98 (69%) of the designations occur on capacities from
372 to 5 aqarqi, which indicates a wider distribution of pithoi of
standards A, B and C. The variation of concrete designations on
pithoi apparently depended not only, and not so much, on the varying
quantities of wine that could be poured into them, but more on

In cases, when one pithos is marked by two (in one case three) notations,
we, naturally, take in account the maximum.
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the unavoidable deviations in the actual capacities of vessels from
their standard capacities.

With regard to the determination of the volume of the terusi here,

measurement proceed from the main thesis, that this
of hnearTl to adefinite quantity of cubic units
con^rlrthe !Th • for the moment from the question
an aqarar^ Tshalf number of terusi constituting
or Z 'Lai adf'r -dh the definition
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cylinder one cubit in dlll Ld .Ti?; ^
possible conclusion would be that the / ^̂ height, the only
cylindrical capacity of identical height but whh to aacubit. The capacity of such acylinder constitute^s 'ZTl
of an aqarqi and corresponds to a size of "/ r
the metrical equivalent of which is ..5 ^
it is possible to affirm with certainty thatTh
into 9 and not 10 terusi So th; aqarqi was dividedSidered resolved". As regaMste ranX™ tX'! '̂̂ "d
at approximately 23 liters, a conclusive so T / "
this definition depends on the XfiXatX Xf
208 liter capacity of the aqarqi. hypothesis of a

A broad variation in numerical desienatirv^

one standard (in practice, aseries of figures wth T f \e.g. 4 a 5 4 fl SI/ a ^ f. intervals of Va lerusi,
significant fluctuation of th'pir i'̂ ' confirming the rather•tae, seem ,o atXt ,hafi„ " « the same
was striven for, since it is d^fr ^ ™dximum filling of the vessel
of calculating in pouring wine ^imo measure
other hand, the fact that the snf if' ^ ^^e
inscriptions is 1/2 .'erw/confirms the Piof designation one degree of exactitude in the mp sconclusion regarding
'̂̂ Pithoi-. measurement of quantities of wine

of opinion here is not considerab,
. The nmepartite division nf o, considerable—we are

-asuremems and voUToI V°-b.e also by any other
" KarL-Blur „ p74 ' which corresponds
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The wide range of numerical notations on Urartian pithoi, far
exceeding those adduced above, leads one to assume the existence
of Urartian pithoi with different standard capacities—smaller (as
attested by excavations)"'® and larger.

For a final verification of the hypothesis concerning the volume
of the standard Urartian unit of liquid measure {aqarqi), it is essential /1
that new data, concerning the factual capacity of entire pithoi and(|-
a comparison withtheirnumerical notations, be accumulated. However,
if the hypothesis presented above is proved correct, then these could
have considerable significance in the study of various aspects of
Urartian economy'^.

Institute of Archaeology
{Leningrad Branch)
192041 Leningrad,
Dvortsovaya nab. 18

Joseph B. Brashinsky

Ibid., p. 66.
" One can suppose that the manufacture of some other categories of IFr. ,•

ceramics, mparticular, of the red-polished jugs, which were found in the Karf rn'r
excavations in huge quantity (Piotrovskij, II gegno di Van d 2711 w.v oT U .
But this question drops out of the limits of the present investigation t^ndardized.
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H. B. BPAmHHCKHn

METOAHKA HSy^EHHH CTAHflAPTOB APEBHErPE^ECKOBL
KEPAMmECKOfl: TAPLI

HCc;iieji;oBaHHH aHTmnoH ToproBjiH TOBapaMH, nepeBosHBiuHMHca
B KepaMHTOCKOH Tape (b nepByio OB[epeAB BHna a Macna), a ocoSbhho apa
Hsyaeaaa cpaBnaTejiBHoro o6BeMa annopTa as paaaaaaHX peHxpoB BaH^aea-
mee saaaeiiae BMeex MOxpoJioraaecKoe accjieflOBaaae KepaMaaecKoa xapM —
onpeflejieHne eMKocxea ocxpofloanHx aM(|)op paajiaaaHx peaxpoB npoBBBOfl-
cxBa

OaKX HeoflBiiaKOBOB omkocxb aM(|)op paaabix peiixpoB npoaaBOACXBa JierKo
onpeABJiHexcH BaayajiBHo: pasBBBHe ax pasMopoB a ^topMBi Spocaexca b rjiaaa.
BMecxe c xea b pflfle CJiyaaeB oxaexjiaBO Bticxynaiox a xpoaojioraaecKae
BBMeaeHafl paaiiepoB a xaaoB aii^op OAHoro peaxpa. Ea;e b 1935 r. B. H. Fpa-
KOB, paccMaxpaBaa xaoccaae ayxjioropjiBie aM(|)opBi, o6paxaji BaaMaaae
aa ax «oAaoo6pa3ao SojiBaiyio omkocxb* buhmb CJioBaMB — aa ax cxaa-
Aapxaocxb. Oa oxiviexaii xaK/Ke,axo ajih paajiaaabix peaxpoB xapaaxepaa
«CTaKffapTaocTB xanoB aM(|)op ajih Ka/KAoro as aax* ®.

3x0 oxapBixae, CAenaaaoe (aaa BaepBue c^opMyjiapoBaaaoe) B. H. I pa-
KOBBiM, Aaex o6x>HcaeKae coAepa<an];BMCfl b aacBMeaaBix acxoaaaKax AaunuM
0 aocxaBKax Baaa, bb KoxopBix oxboxjibbo HBCXByex, axo apa obxobbix aocxaa-
Kax apoAyKTOB, xpaacaopxapoBaBaiaxca b aM(|opax, caex bojich ae aa gah-
aaaibi Mop jkhakhx xea (MexpexH a x. a-)i ^ eAaaapH cocyAOB — aM(|)opbi,
Koxopbie oSbtaao oSoaaaaajiacb xepMaaaMH xspaytov hjib xa6og. Tan,
Kceao^oax B«AH^5acBce» (VI,1, 15) naiaex^o 1,5 xbic. KopaMaoB aaaa, ao-
cjiaaabix CHaoaaaaMB b Aap aaaaacKOMy BoacKy /],ecaxK xHcaa, a b aPY^om
Mocxe (VI, 2, 3) o 2 xmc. KopaMaeB saaa, apacaaaabix repaKaeoxaMH. Ilpa-
MoaaxeabHo, axo, roBopa b axax jko Mecxax o cbiayaax apoAyaxax (aaMeae),
Kceao^oax acaacaaex ax KoaaaecxBa b 0ABKMa,ax nop — MOABMaax. Taaoa >Ke
caocoS oSoaaaaeuHH KOJiaaecxBa Baaa xapaKxepea a ahk APyrax aBxopoB;
noaaSaa (IV, 56) paccKaabiBaex o 10 Xbic. KopaMBOB Baaa, aparoxoBaeaabix
poAOcpaMM A'Ha aoMoai,a Cpiaoae bo Bpeaa ee ocaAW MaxpaAaxoM III. B apa-
aacbiBaoMoa ,I(eMoc$eBy cyAeSaoa peaa apoxaa Jl^apaxa (XXXV, 10) ro-^<^
BopaxcH 0 3 Xbic. KopaMBOB MOBAeacKoro saaa, Koxopoe ao.hkmo Sbiao Sbixb
noBoaeao A-ia apoAaaia b Hoax. Kan bkahm, bo Bcex c.xyaaax peab maox npocxo
o KOAaaecxBO aatjjop (xepapta). OaeBHAuo, KOJiKpcxaaapaa xoro, KaaaG HMeaao
aM(|)opr3i BMGJiHCb B bhay, 6biJia n3.iiBiaaea, aocKo.xbKy b KaaiAOM cnyaae
-yKasaao, oxiiyAa axa cocyAbi (a.xa bbko) apoacxoABAa: b3 Caaoabi, FepaK-
AGB, PoAOca, MeiiAH. Kpoae xoro, iiaAO aojiaraxb, b JiaxepaxypaoM apoaa-

Ha HCK.xioxiiTeabHO 6oabiiiyio Ba/KHocxb MCTpo.xorn<iecKux iiccneAOBaHiiii eipe
o-rrrTT DtTi^n^QTii.rn T* Wir/»r>n'rr /-xrnnn-vrmTiTTTrT.'i- ^^pe npomnoro Bena oupaxim BHHManiie P. Hiiccea, oTMexHBniHii, axo KOHeaaoii penbio jaa-

TiwHoii MeTpo-xoniH HB.XHeTCH BoccoBRaHiie ncTopnn aHTnaHoii MHpoBoii xoproBaa. Cm.
H. Nissen. Griechische und romisclie Metrologie in I. Miiller. Handbuch der klassischen
Altertumswissenschaft, P, Miiuchen, 1892, S. 851.

2 E. H. FpaKoe. Tapa H xpaHenae cenbCKoxoaaiicTBeHHHX nponyKTOB b KaaccHqecKon
rpepHH VI—IV BBKOB AO HameH apa. HPAHMK, 108, 1935, cxp. 174, 177.

3 TaM me, cxp. 178.
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BGAenHH xaKafl KOKKpexiiaanHH h He H»rP7rn
AOKyMenxBi. H AeHcxBiixejiLiio b na Hnoe abjio —Ae-nosw^
B.vecxo oneiiB o6iB,ero h aScxpaKxiioro b SeiioiioBCKoro apxHsa
0 KOHKpexHBix Cdota, Xta (xcpapta) hjih Mepe xspd[jitov roBopiiTCH
«(|)acoccKHx», «XH0CCKHX» (aM4opax)» 'uf'' Tootavic, t. e-
IIOJiyaM(|)OpaX», «P0A0CCKHX» h x. n. Ttkh ' *^®''̂ yXHOCCKMX» «xhocckH^
-MGHxax 6Bijia iieo6xoAHMa BBiiAy xoro nxn b Ae'-ioBBix p,oKy-
npHcyxcxBOBajiH aiKjbopBi us paajianiiBix hpt.t^" '̂'̂ ® napxiiax xoBapo&
HBix cxaxiAapxHBix eMKocxeS h, xaKHM oGdxLx, " '̂̂ eAOBaxejiBiio, pasJiHi'
nocxynHBiuHx npoAynxoB, a xaKa.e y^exa coBOKynaoro o6x.eMa
HHCxBa npocxoro yKaaaHxia KOAHaecxBa aScxTxr?"'' P^^hoxo copxa h AOCTO'

. ^^cxpaKXHBix aM$op Sbtjio .leAOCTa-^I,ajiBHeHnree pasBiixHe HayaeiiHa avA
MHpa nojiyHHjio bpaSoxax B. rpeac'ocX'"''" ^^^"Aapxaoii xapBt aiixHHHoro
paMHBeCKaa xapa aiixHai-ioro rpeaecKorn m ® «CxiliAaDXHaH HB"
AyiomHM oSmHM saKJiioaeHHHM: 1 __ 1 '̂Hpa» ». B. rnPTAp ^ I riie-
JiOKajiBHBie cxaHAapxBi aMoboB- 9 ^ '̂̂ '̂ PsMejiao cvbippt '̂ PHD.'Jia5B..a paa^HBHOH^i paanB t p'aoABrs' p.
K^iefiMeHBie aMAopBi «. Abtoh T' ^y^PecxBoBn 1 * e
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SojiBinoH Hpa3Hoo6pa3HOH b,. b esiKocxw aM$oP
PBH. npHBeAHBrpBBie ncynem '̂
aM(|)op pasjiHHHBix peiixpoB. B ^jaKTiiHecKi.,
HHfi • _PBHC OCo5o HOnxro '̂•^MepeilHii eMKOCTtl^

3-^oahmbi ^P^ '̂iy-aa, hxo ajih noJiy '̂®'
» r ".ClilHUB. iJ. 1 HPHf>

hhh oSocHOBaiiHBix BBIBOAOB ^Ieo6xo^H^,^,^
Bero GH, K coKaJieiiHio, caejiaxB „a "^^lepenHH r'"'"' AJia nc .
xe,XBHHAa BoaBDania.xppT, x, yflajiocB \ bthx cepnH aM^oP

-ceAO^a

—, GAGJlaXB He VTPIt.^ . BC11H5

xe,XBHHAa BoaBpaipajiacB h b phar '• K ax
peayjjBxaxBi en],e hgkoxopbix MaMeDPHUT '̂'̂ "f^AaBuHx naR ^
Aocckhx aM$op 8. OAiiaKo BeAocxaxoi '̂ osLa?' b h_
3bojih;iB. rpGHC ckojibko imSyAB Z "^" '̂occkhx h
BBiABHiiyxBix GK) BpoSjiGM. Pi-eajiQ npoABBiT, P '̂"^ix xhhob xre no

M Pi ^ ^ y^B BHepGA paspa^opn^
H. b. Bggcx, BHGClUaH CXOJIB 60JtTT„xx" - — >aM$op HHO cyipecxBy nojioiHHBiuaH ZT. bhccjip,,

^leiiEK), vnaTTEJTP AraxT^ hx Havtr octdoiioHHI^^-
^ MeTpojjnrT*T,_ EavtrpuTTTrx t/*
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ra.xBHOM xpyAB M. B. Beecx, HocBm
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BpGMH noKOHiiBiM B. I"I. FpaKOBBipM B MOG pacnopfl/Keiiiie, HcnojiBsyexcH b na-
cxoamel paSoxe.

B noc.xeAiiee Bpeva HaSjiioAaexcH HHxepec k npo5.xeMe cxaiiAapxoB aMcpop
HGKOxopBix ifGHxpoB (Xnoca, JIec5oca, MeiiAe, CaMoca, Cjjacoca) b cbhbh
c HonBixKaMH Hcno.xBaoBaxB axox jiaxepnaji aJIS HCC,xeAOBaiiHa cbh3h 3Koho-
MHKH H HG.XHXHKH, BHacxHocxH paaBHXHH ac{)HiiCKoro «HMnepHa.iiH3Ma» BO BXOj
POH noJioBHiie V b. ao ii. 3. (mbicjib, BBiCKaaainiaa eme B. BpeHC b yKaaaHHoa
BBiuie cxaxBe). 3xa CBaaB 3kohomiikh h nojiHXHKii a({)HHCKoro «HMnepHaJiH3Ma»,
Kait HaBGCXHO, iiam-xa iiaHSoJiGe apKoe BBipa>KGime b HaBecxuoM Aenpexe
Kjieapxa o MOiiexax, aepax ii secax, xpaAHUHocmoH Aaxoii Koxoporo caaxa-
excH 449 r. ao h. 3. yKaaaiiaaa npo6.xeMa CJiy>Kax npGAiiexoM HCCJieAOBaaaH
B pHAe pa6ox B. MaxxaarJia, Koxopua nbixaexca npaB.xeab aJih ee peaieiiaH,
BaacxHocxa A-m yxoHHeiiaa Aaxw BaKoaa K.xeapxa, a KepaMaaecKyio xapy
cxaHAapxbi gmkocxgh aMc{)op paaiibix ij,eiixpoB, aoAAaunbtx A(|)BncKoa AepvaaBU^.
Oco6eHiio oxaexjiHBo axo cxpeMJieiiae BbipavKGiio b ero aeKifaa, oaarjiaBnenHoa
<(CBaKXbi a apxac{)aKXbi: acc.xGAOBaxe.xb a ero opyAaH», oAaii na paaAeJioB ko-
xopoa iiaaBan «yiaxGpaajibnbTG c|)aKXbi a(j[)aiiCKoro aMnepaajiaaMai) . OAaaKO
a r. Maxxaarjia, ae pacno.xaraa AOCxaxoaiibiM KOJiaaecxBOM ^aKxaaecKax
HaMGpeHHa GMKOcxGa a.M^op, oKaaa.xcH ae b cocxoHnan aoaxa Aortbiae o6ai,ax
aojiO/KGaaii B. Bpeac, a BbiBOAbt ero, Jiaaieaabie cooxBexcxByioipea cJiaKxaae-
CKoa Saau, oaaaajiacb aeAOCxaxoaao o6ocaoBaaHbmH.

CjiGAyex oxMGXHXb, axo cocxoaaae paapaSoxaa paccMaxpaBaeMoii npoSjieabi
aaBBceao ae xojibko, a b SoJibiaaacxBe cjiyaaea a ae cxo.xbKo, ox orpaaaaea •
HOCXH HCXoaaHKOBGAaecKoa 6a3bt, cko.xbko ox aepaapaSoxaaaocxa MexoAHKa
ee HCCaeAOBaaaa. 3ro npaeejio a 6oabuiaM xpyAaocxaa, KorAa npaLaJiocb
npacxynaxb a Mexpoaoraaecaoiiy aayaeaaio rpeaecaax ocxpoAoaabix aa({)op.
XoxH 3xa MexoAHaa ii ceaaac eru,e aaxoAHxca b npoa;ecce pa3pa6oxaa, oaa yaie
xenepb MO>aex npaoecxa a Aocxaxoaao oSijeaxaBauM aaanioaeaaHiM. OoaxoMy
apeACxaBaaexcH aeoSxoABMbiiM npevaAe Bcero noApoSno aaaovaaxb aaaiy xie-
xoAaay accaeAOBaaaa.

B aacxoHUfee Bpeaa mh pacnoaaraeii 6o,aee ae.M 600 MexpoaoraaecaaMa
H3MepeHHa.MB (oMKOCxabiMH a aaaeaabiMa) rpeaecaax ocxpoAoaaux aacfiop.
B SoabaiHHCXBe cayaaeB oaa Sbiah npoaaBBAeabi xiaoio. PIcaoAbaoBaHH xaa^ae
peayabxaxbi aaMepeaaa B. H. TpaaoBa (npa sxom SoJibuiaa cepaa napannenb-
Hbix aaMepeaaa oahhx a xex a<e cocyAOB, npoaaBeAeaaux B. H. rpaaoBbiM
a Maoio, noaaaajta npaaxaaecaoe coBnaAeaae peayabxajoB). yaxeao jaaaxo
aeSoJibuioe KOJiaaecxBO asMepeaaa, npoBOAoaHbix aa pyoejKOM B. peac ana
no ee aopyaeaaio a no Moea npocbSe b PyMbiaaa a EoJirapaa. ayaeno no
AaBJiHioufee SojibaiaacxBO pejibix aM(|)op, xpaaama.xca b KonJieKpaax
a oxaacxH b nyaeax Koacxaaa,bi, Bapaw, Coaono.xa, Ileceopa a ypraca.

Ho u;eaxpaM npoaaBOACXBa Maxepaaji no paaiiwM npnaHiiaM pacnpeACJiH-
excH BecbMa iiepaBiioMepiio. lloAaB.xHioiu;ee SoJibtnancxBO aMijpop repaKJiea-
CKHe - 287, XHoccKHX aMiJop - 120, $acoccKHX - 87 caiioncKax —33,
aM(J)op Xepconeca - 47, MeiiAbi - 27, jiecSoccnnx - 11, poAOCCKHX - 28,
xana CoJioxa I (no Kpaanea Mepe aacxb aa aax npoxopoAoccKae) - 19, xana
Cojioxa II (Baaanxiia?) —17 a caMoccKBx —4. 3xo KOJiaaecxBeanoe coox-
Homeaae, ecxecxBeiiiio, oapeABAHex b aaBecxnoa Mepe a cxenenb Aocxosep-
HocxH ana ranoxexannocxa bhboaob.

Ao iiacTOHUfero BpoMoiia b xex peAKHX c.xynanx, KorAa accfleAoaaxe.xa
3aAaBa.TiHCb ifojibio onpeAennxb cxanAapxaue gmkocxh aM(|)op, oaa npoaaBo-
AHJiH ax (|)aKXHHeCKHe aaMepeiiaH /KHAKocxbio (boaom) hjih cbinyqaMa xejiaxia
(necKOM ana aepiroM). OAuaKO npa xhkom cnocoSe aaMepenan aa npeAe.iiaMH
HCCJieAOBaaaH oKaawBaJiocb SoJtbinoe KOJianecxBO cocyAOB, no xgm hah aitbiM
npaHHiiaM ae noAAaiomaxcH HanoAiieiiaio. KpoMe xoro, npaKxana noKaaana,
nxo BapaapHH oSx-bmob oAHOxaniibix cocyAOB nopoa Aocxaraex aaanaxeAbabix

H. B. Mattinghi. Facts and Artifacts: the Researcher and his Tools. University
of Le^ds Review, vol. 14, N 2, oct., 1971, p. 293—297.
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BejiHHHH, TOO saTpyflHHGT peraenae Bonpoca, npHHanjie>KaT rrn «T.r,
CTaHflapTy hjih pasjinaHLiM. B. Tpeac oTMeaaeT too na-KP OflHOMy
THHHMX paSMOpOB $aKTHHeCKafl OMKOCTB pasitHaaeTCfl flo Vg
KacaeTCH paajiBraaH b pesyjiBTaxax aaMepeHHH >khiikoctbio aTru ri
Te^iaMa, to, kbk noKaaa^ia aKcnepHMenxa^iBHHe HaMepema
SjIIOfleHHH COOTBOTCTByiOipeH MeXOflHKH, BOnpOKH MHeHHIO B Tt!!'"
raioipeH, bxo HSMepenHH cBinyaaMH xejiaMH Bcexfla flaiox anatimTo^M
pe3yJIBxaxHl^ sa cbmom aojio npaKxmecKH oflHoanaBHH
HBIX H3MepeHEH BoflOH HaHMGHeM HOKasaaa, axo axa oar^TTTrSJ ^^Pa-TJieaB-
Ha 7—lO-aaxpoByio. aM(|)opy hg So^gg 50—200 cm^ cocxaBaaiox

EmKOCXHBIG H3MGpGHHa np0H3B0flHaHCB HaMH npH noMomti
BO BC6X cayaaax flo canoro Kpaa ropaa (ycxBa) aiKfioDBr ^ cocy^a
GflHHOoSpaSHG H3MGP6HHH BC6X COCyflOB. OnaaKO HGnn'trTrn AocxHniyxo
xofla K HGHjGaHM cocyp;aM npnBGaa k noacKaM hhhx 3Toro mg-
cxaHflapxoB aM$op. H sflGCB OKaaaaocB hgo5xobhmhm onpeAenGHaa
xaxBCH npGflcxaBHXB cg6g apgbhhh npopGcc coaaaHna ^ bcgbo nonai-
(hG XGXHOaoXHH HHH X6XHHKH HSrOTOBaGHHH COCVnOB a aM(|)OpBI
npoxoxana, KoxopoMy roaaapBi Hoa>KHBi SBian cnenoBaTf '̂̂ ^ '̂̂ cxaHflapxa,
EBGAGHHH, KOTOPBIMH MBI paCHOaaraGM no axOMV arnn ^bogh paSoxG).
axo aacxaBaaGx b 6oaBmmicxBG cayaaGB npHfipraTt, secBMa CKypnBi,

OOBIG. nnaaaa n ticttto pmrwoct, dJB K KOCBGHHBm ttottx,.,,.
«y 1 "T,_ ^ ij'OAf.KoxopBiG, npasHa, b papG cayaaGB xgcho CBaaanBi r t,t, AannBiM,

SaeMOH. ^ HHXGpecyiomeH nac npo-
EAHHCXBGHHOe npHMOG CBHAGTGaBCXBO 0 KOHCxmrT,,,

nnaocB y A^nnea (XI, 784), tag paccKaaBiBaexca TOrn"'"'''' ^oxpa-
HHXOro MGHAGHCKOro BHHa H3 KaccaHApHH, bhobb' ocanf 3Kcnopxa anaMG-
C JVlGHnoiT P,TnaaTTT,T nwaunvQ WciPPnTTT,«„ _ "OBaHHon ttp

BHOBB OOHpt>p„ "„ 3HaMG-c Mghaoh cxoahah AHaAoxa KaccaHApa, no aro aa«l cocgacxbv
HaroxoBHA caM bgahkhh Jlncnnn. 3xo cbhagxgabctbp npoToxim aM(|)opH
BpGMGHH HG oSpamGHO AOAH^HOro BHHMaHUcr '3®„K0X0p06 AO CGFO— j. V 1 cJlBCT'Rr* niviBpGMGHH HG o6pani;GHo AOa®HOro BHHMaHHH (ahhib p ho
BOAHX 6X0)13^ HM6GX, KaK HpGACXaBAHGTCa, HPGaBrmaBCKOABBB
Bo-neDBMX PTin nrrnPTrarroTrnp -.,,,0 Ba-,I,-Trp„ npn-_ • / 7 j IDGSBLTxt'it' I
Bo-HGPBBIX, oho OHPGAGAGHHO yKaaHBaGT, too XG HITr ®a>I<HOG aHAHG]
roXOBAHAHCB HO HpoXOXHHaM (toO, BHpoAGM MOTtip r aMdiOP H3
a priori) Bo-BxopBix, axo hg aighgg Baatno,' npHcvTCx^t''" °POHnoAaraxB n
XHHOB aM$op xaKoro BBiAaiomGroca CKyaBHxopa KaKmf fc® coaAaxGAGn
Aa/K6 3X0 Gbta BKCxpaopAHHapHBiH CAyaag!), VKaaifp Jlncnnn (hvcxb
KaKOG aaKaaaHK-rocyAapcxBo (b ahpg eAHHOAnAHOTri^i,al^^ 3HaAGMG
CKoro KoaaeKTHBa — SeapaaaiiaHo) HpHAaBair a rnaiT^Tr '
cocyAa. Ohgbhaho, oh ao4gh 6bia WnpTOinia '̂̂ '̂̂ ^e'̂ iOMy
KAKHM-XO aCXGXHAGCKHM HOpMAM H, ATO GHIG BaTlTo $Opjje OTBPU
AorHAGCKOMy cxaHAapxy, KoxopBm Mor 6iSh SitaP ' ^"P'̂ HelenJoMrMp!
OHPGAGAGHHOH (jbopMLI AHHIB AOCXaXOAHO CBGAVmHM^^^ ^ ^OHAomoH BCOPv^"
XGKXype AHAOM. flyiPHM BCXGpeoMexpHH yno

HxaK, HGPBOG HCXOAHOG HOAOJKGHHG, KOXODOP ^
BBiaHBaXB COMHGHHH H Ha KOXOpOFO CABAYGX «aHieTCH Hp ,
paSoxe; MaccoBoe hpoh3boactbo KepaMHAGCKnA npn na,,, ^^P'KexpaSoxe: MaccoBoe hpoh3boactbo KepaMHAGCKOH ^ npn n'aaL - -
OnpeAGAGHHBIM aXAAOHaM, npoxoTHHaM vaatoJ '̂̂ yipecTBTTa^
BAaCXBK). Ho KAKHM oSpaaOM axo AOCXHraAOCB „ rocvrian
axoro BOHpoca mh pacnoAaraeM hhaom ®HpaKxuKp? Potbghhoh

no KAKHM oDpaaoM axo AocxHraAppi^ ^ rorvT.^>,
axoro BOHpoca mh pacnoAaraeM paAOM bgcbma Aah
, BCHHCKax HHBGHxapa flGAoccKoro xpaMa L 970'''̂ ''' ^ocBeHawv

rono^ SuXivop xepajxiSoiv CpeAH paaaaanHx nn! '̂ 0 H. 3 flaHHHX.
HanSoAGG BGPOHTHBIM 6biA0 MHGHHG B (T) r » y°OMHHaGXCH

• i• IaHAyKeBHAa ° npcAMexa
— ' yOMOTpeBHlGrO

" V. Grace. Standard Pottery ContainPM
" Deles, XXVII, p. 360, n 4 P- 176.
u r; Standard Pottery Containers.. 3Cp. ff. O. JleunyHOhKa. MexoaHKa KaarwrfJi, •• ^•

Gloria 3, 1971, crop. 74. ^ ««acH(()iKami aMopAno
T. Tfnmnllo P.nmrtfQc nf 1 ro

— j

1890, p.- 47T"" inventaires des temples Delie„s en 1'
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Apxeo^

bch, 14.

a^phmv hah Aopmobkh agpghha O'. Oahako xghgpb hmgioxchBhgm AepeBHHHyio (|)opAy a ^ jjogannG hg bhoahg xoaho. Eaba ah mohiho
ociioBaHHH noAaraxB, gjjgaH iopMa na KepaMHAGCKOH MacxGpcKOH
AynaxB, axo ^°^°5j,itb yAocxoeiia cnepnaABHoro ynoMHHaHHH b xpa-
(Aa>KG XpaMOBOH) ^ dbopMG CAGAyeX yCMaxpHBaXB 0(|)HAHaABHBIHMOBOM HHBGHXapG. ^^ P ggjigHIIH HepGHHA. TaKOG npGAHOAOHlGHHG HA-
npoTOXHH, axaAOH A- vgGnnxGABHoe noAXBaprKAeHiiG b xpax apxGOAO-
XOAHT, KAK npGACTABAH ' KOTOpBIX IiaBGCXGH yiKG AHBHO, HO HpHBAGK
TIIHGCKHX ^pntHO HGAaBHO C oSHapyJKGHHGM BTOpOXO AHAAO-
BHHMAHHG AHHIB OPaBMTeAB ^ TpGXHH). PgAB HABX 0 MpAMOpHBIX
THHHOrO

naMflXHHKA KPOBGABHBIX HGpGHHA, HAHAenHBIX
•cxaHAapTAX - B^ganaAHon Maaoh Abhh A$hhckoh aropn h
npH PaCKOHKAX ACC C ^ nPGACXaBAHIOX Co6oH yCXAHOBAGHHBie Ha HBGAe-
B MgCCGHG '̂. Ha KOXOPBIX B HAXypAABHyiO BGAHHHHy
CXaAH MpaMOpHBIG^ 0. HaaHOTHHHHX AGpGHHA (hAOCKHX H KAAHHTOpOB).
bbicghghbt ii3o5pa/Ke mpaMopHBiG npoxoxnnBi (bo bchkom CAynaG,
Kak HOAaraGX ' ctabaghh AepGBHHHBiG HAH KGPAMHHGCKHG oSpaaAbi,
a(J)HHCKHH) MOrAH jjjjjjii 20 JXpH 3X0M, KAK HOKaaAA CxHBGHC, OXAAOH,
KOTopue H p BCGoSuiGro pyKOBOACxBA, npGAHHCBiBAA paanepBiBBlCXaBAGHHHH HA AjOp qbok; 5bIA yTOGH K03$$nAHGHX yCyfflKH HpH
rOTOBOH I treDGHHA, KOTOpblH, HO GFO AaHHBIM, COCXABAHGX BCpGA"
BMCHXAHHII H0 /I -IQOZN 21_
hgm 8,8% (OT ' ' jjjggaXBCH BTOM, too CynteCTBOBAAH TAKIKG AHAAOrHH-

EaBA AH cXAHAapXHUX AM^Op, CAHKAHOHHpOBAHHBIG TOCy-
Hbie " 3CTWO KOTOPHG, HOAogllO HGpGHnqHHM CTAHAApXAM, BBICXAB-papcTBGHHOH baa ' ggggS^ero pynoBOACXBA. Moikho npGAnoAaraxB, too
jia^iHCB Ha aj '̂P^gJoH g^a naroxoBAGH h JIhchhhom ho aaKaay Kaccahapa.
HMGHHO XAKOH 0 . .^p„„T.„nKOB HMGIOIHHX GIAG 60AGG SAHaKOG OXHOHieHHG

ZlT.onnr^., ®acoc.. HaH6o,.mee .Ha-
« HHX HMeex haahhcb, coAepiKAinafl hpgahhcahhg paaMGpoB hh-HGHHe AAGorpa^HHGCKHG OCoSgHHOCXH HOaBOAHIOT AaXHpOBATB HAAHH B

ynOAOBHHOU VB. AO H. 3. HyKA3HBaiOT HA 60 SoABHiyK) XpOlTOAOrHH^-BTOpoH "OA pe^y 425—400 r.r. o BHHOxoproBAG, iiaAaHHOMy 5K. Ao .
cnyio cAGAyiomHG paanGpn: 55, 60, 44 h 22. Kak y6GAH-
BHAAnHCHJKaaa ^ „cHepnbiBaiomGM hccagaobahhh, hocbhiaghhom
TGABHO HiITGpnpeXAAHH 3T0H HAAHHCH, pGHB BHGH CKOpGG BCGFO HASTHygAHKAAHH Ĥ P _ yjiyGiiHG (55 H60), MAKCHMAAbHOM (44) HMHHH-
o BHYTpaHHHX pasMGp^^ y^ ^„aKTHAHX (haabaax) HOHHHCKOHmaabhoM (22) P noKaaaAA, hto pacnoAarafl bthmh paaMGpaMH, agxko
chcxgmu ^^®P. -p., gocYAa, noABayncB ^opMyAOH Egpoha, corAacHO KoxopoH
BblHHCAHTb nPOHaBGAeHHIO 11/14 HA HOAOBHHy CyMMH MAKCHMAAB-
oSbgm HHcpoca pam; h"—-a

n -n »«,;./ CTDOiixenbHue KepaMmiecKHe Maxepiiantj Bocnopa. BocnopcKHe
19 R 0. i au(}yi:e^>.'y r- 036,qepenHAU.^Iir^HM^ yssos. London-Leipzig, 1902, p. 71, plate, fig. 2

II 73 (xeKCT). standard in the Agora of Ancient Athens. Hesperia, XIX," ^is P. Steven.. ATOe Stanoarc^^^^^^ ^ Wyoherley. The Agora of Athens.

.0 G'p. Stevens, Op. cit., p. 181.
21 Ibid., P- 1'^-
20 Q f.

21 Ibid., P- inscriptioa Irotn Thasos; Specifications for a Measure. BCH,
22 M. Lang. A Ne\\ 1 scrip j^p^pi^gsgm-phistoire et les cultes de Thasos, I. Etu-

76 1952 p. 18 „ 933 ff. 19, ph XVII, 4. ,
22 M. hang, ry Rechorches sur 1 nisioire ei 10s cuiueauv. ..

lls IhaL^.uiel JIIi 195J;3P4vfi?n G^dIux.^^ de Thasos. BCH, 50,
23 IGXlI.Suppl" JV
i nninieiMKHBaioxcH pasflUAHoii xepMnHo.xornii npn o6o3HaneHHH paa-24 HccACROBaxeAn npi RC^ ^ no.xbsyiocb HanMenoBannnMH, npimnxuMH
. aHxniHbix V lUiHSMypa (cm. hihkb), a xaKHie h b yKaaanHon paOoxe
oBeiimHS HCCAeROBauHHX y_A HMenyexca hohh.ickhm, a rahhhhh
Jl3Hr,, rRe ROpHiiCKHM.
326,54 mm) — aTi"-*

1926.
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Horo H MnnnMaJitHoro fliiaivieTpoB b KBaflpaxe ii na BBTCoxy (rjiySHny) —
d̂max + X 25. Pie ocTanaBJiHBaHCi. So.Tiee noApooHo Ha xope

paccy>KfleHHH h flOKasaxeHBCTB M. Jlaiir, yKa>KeM annifc, ^xo oiia npHmjia
KBecLMa ySeflnxejiBHOMy BLiBony o cooxBexcxBHH axoro yaaKoiieHHoro Aacoc
CKoro XHHoxexHHecKoro nii(|)oca OAHOBpeMeiiiio HexBepiioiiy cxaimapxv 8 mpt
pexaM, 6 MeflHMiiaAi, 9 axxireeCKHM h 12 hohhhckiim Ky6nxiecKnM cbyxaM

He SyflGM ocxaiiaBJiiiBaxbCH ii iia flpyrnx $acoccKnx xiaxopKax KoxnTHrP
Moryx Sbixb npHBHeHBHBi b KanecxBe kocbbhhbix CBHAexejiBcxB va'aKOHpLH
cxaiiflapxHOH bmkocxh aM$op nocKOJiBKy hphbbabhhbih BBme ^OKv^fPTTT
HBJIflBXCH pemaiOmilM H pOCXaXOHHBlM flJIH Ba>KHBHinBro HHPnnnn^
CXailAapxiIBIB paSMBpBI an^op, KaK HHH^OCOB, flOH>KHBl SbTJIH neKHPTfmn'
BaXBCH B BflllHlipaX MBp flJIHHBI — paKXIIJIflX XOH CHCXBMBT KOTOTlpir -
HHxa BflaxmoM penxpe. Hpii axoM aapaBajiocB, KaK mo>kho cvau
CMOXPBHHOH BBIHIB HaAHHCH, MUHHMajXBHOB KOJIHHeCXBO DaBXrp
JierKo H npocxo npHMBimxB KaK roiinapy npii iiaroxoBJiBHiiir
HHHOBHHKy, HpOBBpHBHIBMy HyflOCXOBBpHBIUBMy HX COOXBPTPtJ!^ ^
nyxBM JIH KJIBHMBHHH HJIH HHBIM o6pa30M. CTaHflapxy

BBTCKaaaHHaH rnnoxBaa Haxopiix noflXBBpxKABHiie ii r nrBr,,
KOHpa II BAO H. 3. (IG II-IIP, 1013), C0Aep>KameM ylaB?
(jiHueHHBie) cxaiiAapxiiBix cocyAOB, oSHsaxejiBiiBix npn nno ' PasMepBi
OpeXOB H3B.XBHOrO MIIHAaHH, a XaKJKB BH3MBperiHHX fioTiT,, nepCHACKHX
cocyAOB c A(J)hitckoh aropBi 2'. uioro Hiicaa MepiiBix

Hpn paSoxB no bbihchbhhio cxaiiAapxoB aM(|)op cjibavp
HHBXCa, HCXOAIIXB H3 XBX H3MepBHHH (hjih hx MBXpHBec - "PeACXaB-
KOXOpBlMH HOJIBaoBajlHCB HSrOXOBHXBJIH. PIo 3ABCB MBI c ^^BHBaJIBHXOB),.
Abjibhhbtmh xpyAHocxHMH, nocKOJiBKy AOKyMBHxoB ^ onpe-
H coABpjKamiix cbbabhiih o6 hx pasMBpax, hbx. ^ aM(|)opaM
HBpBHBCBHHB ApBBHHX (|)OpMyjI BBIHIICJIBHHH oSBBMa HhiB '̂ '̂̂ -'̂ aHHHeCKOe
xpa) 28 Ha aM$opBi, kbk noKaaajia npoBepKa, HeHpaBo\!p°^°'̂ Pepona nx"
H3 (|)aKxa pBKOMBHAapHH xpex (J)opMyji AJifl nii(|)ocoB h t, HBcxByex
MBHHMa BAHHan (fjopiiyjia; ona aaBiiCBJia ox ^opwLi n Henpii-
JinnaioxCH in&osioes («Hn$oHA»), kiAoc O9aipost8c)q Pepoi-ia paa-
H KaKOH-xo HBHCHBIH aScxpaKXHBiH "aXXo? Ki^or («Anvr nH$oc»)
hh(|)oc»). Ohbbhaho, cjiBAyex npoAnoJiaraxB mhoxkbcxbpi"^ '̂ oahid)
HHCJIBHIIH oSBBMa HAHH aM$op B aaBHCHMOCXH ox HX rfi 'i'opMyn BBI-

M. Jlaur BHCCJiBAOBaiiHH oMopax >khakiix xea pacK
BBiCKasajia HpeAHOJioxKBHiie, nxo bo3Moh<ho '̂ ^J'̂ ^ckoh
JBTIVTHPHHPrp nwpMOTTici !m<Br.r.r-T ' ' ^Py^HocXH HBMBpB

PBI ^ , ^4UT

hhh BiiyxpBHHero Ananexpa aM(|)opBi, npeAHiiCBiBajicH aro-

BB

AHaMBXp H25 Metrologicorum scriptoriini reliquiae (od. F. HullsrB\ i •
aoth hgt npHMwx CBeAGiiJiii, hto axa ({)opMyaa Sijjia u'!RPf.-rt ^P®iae 1864 n ono >r. ,
nsBecTno, jkuji bAaeKcanApiiw bo II-I bb nn b J f ');'_BecTHa d Vb. bp '̂_P-,202, M 19.
II oxipb BepOHTIIO, opcicaiiw n OblflJI VBfP pi, --".lu bjiuhbt p,,
aeneii (cm. M. Lang. Op. cit., p. 19). npHBOAUMuo bI wp ajin °
neHHH ooieMOB HeKoxopbix aM$op V b. ao h. a. no tfirm. "P'"*'epbi BosMn-"
JiomoHHe CeccnopHMM ii noKaabiBaioT, bto $opMyjia naxB'̂ ''"^ Peporia AeaaroT^" '̂̂ " bhbiic-

, BecTHa n npHMeHanacb saAoaro ao riero. CaeAveT TaR».-n"''®neM Fpup
npeACTaBanex cofioii hobto nnoe, Kan 1/4 it (11 • l/v-. ^tjtp pP Sbina 11,3-
iitajHoecH b Mpyroii repouoBcuoii iop.Myjie (ajih S.nnfp, " ' 'i -• 0 VRrTp"''""" 'H/ll
l)oca» —CM. HiHKe) oTHomeniie 11,^1 _ l/gji rron-iT oGi.eMa /,pI '' coAcp-
Taexcfl, 6bino BHBTicaeno Apxiimgaom oKoao cepeABBt?TU 3Hax!p|'fP°"«"oro nn-
Mocxb paccMBxpiiBaeMoii ^opMyabi FepoHa k BbBirtcaoTn,, / »• 3 On, CMii-
oGibOMGB aM$op VB. AO H. 3. Ae.'iaex BepoaxHLiM ]jpeAnoTin° npHMeiui-
n noR SHaueHHe oxHoinemiH ajihhh OKpy>KMciH " cAnm^ toahocxii)n npHMeHHaocb bb iipaKxiiKe sHannxeaBno paHbiuT ®S^^Mexpy g°P3'-^«POBaHnoe

. J- Pouilloux. p^. cit., p. 37, ff., Js^o 7'; 128 ff V - ^ MBBGcxun
Bon. Les tirnhprpi? rm. _ As
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^ i \ B V B P' J\|o 19,
Ha 6o.ibiuaH TeoperauecKafi ii npaKxiuiccKaa pa6o^Ta'uo^b™^
" rpySbie aiiaHeHna „ ebiau ywe Aai^H "P°««-«-

P Op. cit., p. 19). npHBoaiiMBrn "P®®0Tajiti

et j^;z. Les timberes amphoriq'ue'de Thasos^ I't',,,?'" ^0; 405 ff,,
M. Lang and M. Crosby. Weights, MeasurpB n ?®n ''®iPiines fv P '̂̂ P- A-MMetrologicorum scriptorum reliquiae, p. 202 ff ^goriy'x /g'gP-

xjiyGHiia. B bxom CAynaB c{)opMy.Aa bbihucabhhh bb oCbBMa (bmkocxh) AOAHtiia-
6i>iAa yniixLTBaXb 11 oSbBM, saiiiiMaBMbiH cxBiiKaMH, h Moraa BbixAflAexb npii-
MBpiio KaK 11/14 X (3/4MaKC. Anaxi) 2 x rAySiiiiy 2^. Xoxh o xaKon ^opMyne
HBX CBBAeiniii b HCxoHiiiiKax, RI. JIanr Honaraex, hxo ajih paaAiiHHbix xhhob
aM(|)op MoxAH C03AaBaxBCH paa.xHHHbiB c|)opMyAbi b peayAbxaxB bkchbphmbhxob.
npiIBBABHIiaH HCCABAOBaXBJIbHimBH cJopMyAa KBK 6yAX0 HOAXOAHX A^H Bbl-
HHCABHIIfl BMKOCXBii HaHa(J)HHBHCKUX aM(|)Op, CyAH HO HOAJiHBHHblM BK) pBSyAb-
xaxaM, HO ona iieHpiiMBHiiMa aah iiaMBpBHHH bcbx nponnx, b HacxHocxn ocxpo-
AOHHbix aM(j)op — MaccoBoii KepaMiiHBCKoii xapw. Ohbbhaho, niiipoKaH Bapiia-
ifiifl xhhob aM({)op BABKAa aa co6oh ii KoiiKpexiiyio BbipaSoxKy oHbixiibiM nyxBM
pasAHHHbix ({lopMy.x ajih paajXHHHbix KoiiKpexiibix XHHOB. B pflAe CAynaBB
aMc{)OpbI paCHABHHIOXCH Iia HBCKOAbKO HpoCXblX XBO-
MBXPHHBCKHX (Jlliryp (KOIiyC, yCBHBHHblH KOIiyC, H,H-
AHHAP), BblHIICABHHB oSbBMOB KOXOpblX, HBCOMHBH-
HO, 6bIA0 H3BBCXH0 rpBKaM B BBCbMa pailHBB BpBMH H
HB HpBACxaBAHAO xpyAHOcxBH. PIs xaKiix (fiHryp coc-
xoHx, HanpiiMBp, xiioccKaH aM$opa IV b. ao h. a. c
xaK iiaabiBaBMoii KOAnaHKOBofi ho/KKOh (piic. 1).

B Moio saAaiy hb bxoahx BoccoaAainiB xbx (Jop-
MyA, HO KOXOpblM APOBHIIB rpBKH BblHHCAHAH BMKO
CXH aM(|)Op, XBM SOABB HXO, HB SyAyHIl MaXBMaXHKOM
II HB oOAaAan AocxaxoHiibiMii HosiiaiiUHMii nii b hc-
XOPHH MaxeMaXHKH, HH B CXepeOMBXpiIH, H HB KOM-
neXBHXBH B peHIBHIIIl 3XHX BOHpoCOB. JI^AH MBHH
Ba>KHO BblflCHIIXb XO OHXII.MaAbHOB KOAHHBCXBO H3MB-

peHiiii, KoxopwB aaAaBaAiicb ApeBniiMH cosAaxBAHMH
aM({)op AJiH HX MaccoBoro cxaiiAapxHoro npoiiaBOA-
cxBa.

MnoroHiiCABHiibie HpoMepw, hpobbabhubib iia aM-
^opax caMbix paaAiiHUHX xhhob, noKaabiBaiox, hxo
ycxoHHHBO HOBxopHioniHMHCH paaMBpaMii B BMijbopax
Ka>KAoro xiina, x. b. cxaiiAapxiibiMii pasMBpaMii, 6bi-

Aii: xAySiiHa cocyAa, ero MaKCiiMaAbUbiii AnaMBxp,
AiiaMBxp ropAa (ycxbn), Bwcoxa bbpxhbh Hacxii
(ao aiihiih MaKCiiMaAbHoro AnaMBxpa), a xaKjKB coox-
HOniBHIIH BblCOXbl K AUOMBXpy H BBpXHBH H HII/KHBH

HacxBii aM^op (ho aiihiih MaKciiMaAbiioro AiiaMe-
xpa), T. e. HX HpoHoppiiH. ri03X0My MOIKHO HpeAHOAaxaxb, HXO SaKOHOAaXBAb-
HHM nyXBM, KEK ii B CAynaB c (jbaCOCCKIIM rHHOXBXHHBCKIlM HH(|)OCOM, OHpPAB-
AHAOCb HO- 60ABe xpeX-HBXbipBX pa3MBpOB aM(|)Op — ABa
OAHa-ABO BHCOXbl (rAySlIHbl) 2".

Piic. 1. XiioccKaH aM(|)o-
pa c «KonnaAKOBOH» hojk-
Koii. CxGMa pacuneHe-
HiiH na 3AeMeiixapHHe reo-

MexpiiuecKiie xeaa

AiiaMBxpa a

20 M. Lang and M. Crosby. Weights, Measures and Tokeus, p. 59. B tghct BKpaAacb
omiidKa: BMecxo KBaApaia 3/4 MaKciiMaAbuoro AiiaMexpa roBopnTCH npocxo o 3/4 Mancn-
MaAbHoro AHBMexpa.]

30 B CBH3H c axiiM HeooxoAHMO KocnyxbCfl paooxH H. 0. JleiinyHCKoiio MexoAiiKe KAac-
cnAiiKaAiin aM$op, npoBeAeHHoii iia npuMcpe repaKneiicKiix aM^op (cm. H. O. JleunyH-
chica. Vk. coa., cxop. 66). Aaxop npeAAaraei xaKyio ciicxeMy iix iiaMepemiii. Koxopan, naK
HpeACxaBAHeTcii, iie xoabko iieonpaBAanHo cawKHa, noii omuooAna. onpeAe.xeHUB xiina
aM(l)opi.i xipeAAaraexcH 8 n AaHie Go.Ace iiMiepeHiiii, Koxopue iiMenyioxcH ochcbhumh. B oc-
iioBO Kjiuccii(J)intiui,ioi II. A. JleiinyucKoii .ncjKax auaAPUun ('.xPAyionuix cooxHoiueuuii pas-
MenoB aMibop; bucoth k bhcoxc iiU/Kneii ahctii cocyAa, bucoth BepxHeii hucxu k BLicoxe
roPAaIIMaKciiMajiHioro AimMexpa k AiiaMoxpy rop.aa y nepexoAa ero k n.AGAaM (?). Bagcbbox
HCHoro npeACxaBAeHiiH o npHsiiaKax aM$op, AeiicxBiixeAbHo cymecxBeBHux aab oiipeAG-
AeHHH ee xima. PhanpiiSHaKOB (pasMopoB), BUAeJiHeMux H. 0. JleiinyiicKoii Kan ocHOBHwe,
fhaKinAecKii hbahiotch BTopocxeneHHHMU, eo iiMeiomuMii cyiqeeTBeHEoro aiiaAeHEH npii
LuBiiwiemni xiina aMi|)opH. BMecxe c xgm bio ynyiAGH 11 hb yAHTUBaexcH oaeb 113 ochobhux.
oTTDeneAHioiEHX npiisHaKOB (paaMBpoB) aMqbopw - rayCiiBa ee BMecximiima.

B mGoxax CBflaaHimx c onpeAeJieHiieM xiinoAoriiu aM$op, aBxopbi BepeAKo npiiBOAHX
cnTTxiaimbiii HaGop HSMepcHHii (HiiKaK HO oGocHOBWBaa Iix He.AecooGpa.3HocTb), ho Aaiomux
TTBKaKoro BoencxMAeHiiH o xiirie cocyAa. B KaAecxae ximiixmoro npiiMcpa mojkho cocAaxbCH
Ha Honeiiiiiyio paooxy B. B. BopiicoBoii, nocBameHHyio KJiacciiluiKaumi xepcoHeccKiix
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KaK npeacTaBJiaeTCH, rjiasHBiM, b:to iieoSxoflHMO HMexL b BHgy npn bbi-
pa6oTKe MeTOfliiKH iisyqeima aM(|)op KaK KepaMHaecKoS Tapti, aBJiHexcH to,
BTo TOT HJiH HHOH THH aM(|)opi>i BfciparKaji npeJKAO Bcero onpenejieHHtm cxan-
napT eMKocTH, H TaKHM o6pa30M CTaHflapT aM$opi>i onpejiejiHJi ee (|)opMy h
jiiiHeHHBie pasMepBi. B KoneaHOM HTore npii HsyaeHHii aM(|)op KaK xapBi oc-
HOBHOH pejiBK) H HBJiHeTCfl onpefleaeiiHe 3thx CTanflapTOB.

OAHaKO BffleCB MBI CTaJIKHBaeMCH C 6oJIBinHMH TpyflHOCTHMH. Mbbgctho
BTo cymecTBOBajiH pasjinaHBie cxaHHapTBi Mep, npHMeHHsmnecH pasHBiMH
rpeaecKHMH rocyflapcTBaMH. TaK, Hanpnisiep, tojibko hjih ropoflOB MaaoH
Abhh mo/Kho roBopiiTB o npHMGHenHH no Kpannen Mepe cgmh paBJinanBix
CTaHflapTOB Mep hjihhh, b KOTopHX MeTpnaecKHH aKBHBaneHT ^yxa (noAa)
KOJieSajiCH OT 296 no a bto BnannT, nxo HBeJinnnnBi nep oSxieMaSBmH
paBJiHKHBi®'. Baipe Bcero BecBMa nejierKo onpeaejiHTB, KaKon HMenno cxanflapT
jie>KHT BocHOBe Mep Toro HoiH HHoro penxpa h noaxoMy mbi BBiHy>KHeHBi peKon-
CTpjrnpoBaTB ero rnnoTeTHaecKH. J^ajiee, hto ne Menee Ba>KHo, cxaHAapxBi Mep
Aannoro penxpa 6bijiii noABepaienBi nsMeneHHaM n K0Jie6aHHHM, saBHceBmnM
KaK ox 3K0H0MHHecKHx, TBK H OT noJiHTHHecKHx oScxoHxejiBCTB, aaiD;e Bcero
HaM nensBecTHBix, ii iie Moryx noaxoMy 6bixb flocxaxoHHo aexKo npocjiewenBi
OflnaKo noJioHxeHHe Bce >Ke ne cxojib SeanaffejKHo, KaK axo Moatex noKaBaxBca
na nepBBiH Bar.xHs. flejio b xom, nxo SoJiBmnHcxBo penxpoB, c MaccoBBiM hm
nopxoM KepaMHnecKOH xapBi KoxopBix mbi cxajiKHBaeMca b npHnenHo\rnnT.P
nrurBHoRaTTfirB nn-RtriTiTMriMV. onHHM 113 nnvx ^n0AB30BaJI0CB, no-BHflllMOMy, OflHHM 113 ffByx OCHOBHBIX CxaHHaDTOR MPn'
pacnpocxpaHeHHBix b BocxoniioM CpeAHSeMHOMopBe hIIpHijepHOMopBe b HHxe
pecyiomee nac bpgmh — hohhhckhm hjiii axxHaecKiiM. H hxo
KpoMe xoro, paa.xHKHBie rpenecKHe cxaHAapxBi Mep aexKo co BajKHee,
cApyroM, nnoaxoMy bKonenHOM iixore eMKocxii aMcJop pa3aHHHH?cTn'Hia™
B03M0HIH0 HCBHCJiaXB. neOeBOnfl HX B VCJIOBHBTP nnQT>„„_ . ' ia«AdpiUBB03M0HIH0 HCKHCJIHXB, HepeBOAH HX B yCJIOBHBie ApeBHHe enilH '
nanpHMep, axxHHecKiie xoh. Mep,

Corjiaciro HOBeHmiiM iiccjieAOBanHHM Y. flimaMypa, kopotk "
CKHH, $yT BnepeBOAe na MexpHAecKiie eAHHHpBi paBeH'293 93 hohhh-
HAH aXXHAeCKHH (hah AOpHHCKHH) — 326,54 MM ' V ^ OTHHIIBIH,
KaK 9 : 10, a hx Ky^Bt kak 729 : 1000, hah 3 : 4, h, xakhm o5 ^oothochxch

) ohh 5biah AexKo neoeBOAHMBi ADvr b nnvra PaaoM, na npaK-xHKe OHH 5biah AexKo nepesoAHMBi Apyr b Apyra, axo 6biao x '
XpeKaM HHCnOAbSOBaAOCB HMH npH IiarOTOBAeHHH BKBHBaAeHTHW
aM$op H ApyrHX cxaHAapxHHX cocyAOB, HcxoAHnriix eMKOCxefi

. ooenx CHcxeMCKasaHHoe mohiho npoCAeAHXB, nanpHMep, b xhocckhx
8 XHOCCKHX xoeB paBHBi 7 axxHnecKHM, nxo noAXBen-Kino '̂̂ 'P°Pax. TaK,

KaK

o XHOCCKHX XOeB paBHBI / aXTHHCCKHM, HXO noAXBep>KTiap XaK,
cxByroiAHMH MexpoAorHnecKHMH HCCAOAOBannHMH xait n'm cooxBex-
CKHx aM(()opax, HaHAeniiBix npn pacKonKax A(|)hhckoh aro xhoc-

HxaK, npeniAe nen nepetxH k paccMoxpenHio cxanAapxHBf^
KpexHBtx rpynn aM(|)op, noABeACM neKoxopwe htoxh CKaaanH ^ '̂̂ ^^ocxet koh-
CHHTaxB naHgoAee BepoHXiiBiM, nxo npn KoncxpyHpoBaiiHi '̂̂ ^ BBime. Moikho
AeHHoro cxaHAapxa hcxoahbimh 6biah AHneHHHe paaMepb/ onpeAe-
BexcxByiomeH cncxeMbi Mep. OnpeAeAHiomiiMH npn axow nn^ '̂ '̂ kxhahx coox-
XAySHHa cocyAa h ero MaKCHMaABHBiH AnaMexp. BecBMa 6biah Ohtb
axoM OBiAo, na kakom paccxoHHHH oxKpan ropAa axox Mawpr npn
pacnoAaraACH, hhbimh caobbmh, kakobbimh 6biah npononnw AHaMexn
HnpHHaniHX HSMepenHHx HaHSoAee BaiKHBiMH, c Moeft 4 ^ IIoaxoMV

cAeAyioiHHe xpii bbjihahhbi: rAy5MHa BMecxHAHnia ^"1" ^P'̂ bhh, hbah-
bliblii HMrliVTl>T n (D\ vr t»vir/x-ri ^M(hn"nTT / rr \

lOTCH

H. Nisseii. Op. cit., S. 863
32 w. B. Di

CHMaABHBiM AHaMoxp (D) H BBicoxa BepxHeii HacxH mbk-

997' «KAaccH$HKar ''̂̂ "a-xepcoaeOCKHX aM$op.
Aft- a 1 The Basis of Greek Temple Desi<m- * •Atti del settimo coagresso mternazionale di archeologiaSip Minor P..

34 Inscription..., p. 22. i'Roma' ^aly.
17 n 7^^- G. Forrest. The Inscriptions of South-East pb-

M.Lang. Numerical Notation of Greek Vafes H' ' ' P" 3^;
94 ' 25. 1956, p. 2.
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mi BawHoe BHaHeHiie Moryx hmoxb xaKHie BHCoxaMaABHoro mil- , AHaMexp (cKopee Bcero ne BHenxHHHr
ropAa (b neKoxopHX CAyna . I ^ npeACxaBAHexcH, aoajkhh pac-
a BHyxpennHii). Bce jmSo BooSnte ne HMeromHe SHanenHH aJih
CMaxpiIBaXBCfl KaK Bxopo J llpHBeAeHHOe MHHHMaAbHOe HHCAO AHHeH-CMaxpiiBaxBCfl KaK ®^"P 1 ^1,1 npHBeAennoe MHHHMa:
onpeAeAeHHH cxanAapTa ^ ^ b '̂ eAiixB xhh aM(|)opBi 11 ee cxanAapx (sAecb
HBIX HBMepeiiHH noBBOAfle paanoBHAHOCXHX xnna, BbiAeAHeMbix
penb HAex ne 0 pasAiraHH- nenuHKa. hokkh, hocbakh pyneK h x. a-,.
no

lb HAex ne 0 pasAHUHw-^ /qpmbi BenuHKa, hokkh, nocaAKH pyneK h x. a-,.
0C06eHH0CXflM «®TaA^eH, B e BoanHKHOBeHIieM HHAHBHAyaAbHBIM BKy-' CBOIIM BOBHHKHOBeHIieM HHAHBHAyaAbHBIM BKy-

Koxopbie nante Bcero ooHsa haii roHHapnoH MacxepcKon). Bhah
, npneMAM paooxbi ' "jjegjiBix xhhob aM(|)op b AHxpax hah Ky6HHe-KySnne-

KOCXHbie "'''""^"";"„„paeneHHBIX xaKHie Bhx ApeBnne a±vj4jaBa.ierfXBl), He-
CKHX caHXHMexpax " gMKOcxH Hxex cocyAOB AaHHoro xiraa, ochob-
xpyAHO onpeAeAHXb cxaHMc f gg nenocpeACXBeHHoe HBMepenHe eM-
Hbte paBMepBi Koxopnx xeAaMH notcm hah hhbim npHAHHAM
KOCXH Koxopbix jge, KOXAA yAacxcH peKOHCXpyHpOBAXb MAXeMA-
iieAOCxynno. B gjjgggH eMKOcxen paBHoxHHHbix aM(|)op, nexpyAno
THuecKHe o F aMiopbi, noABByflCb oahhmh AHinb AHHeHHUMH
SyAex o°P®P'®"^J^„chobhbix nacxeH.
IIBMOpenHflMH ee 0^ HCCAeAOBAHHHX aM(|)op iieoSxoAHMo, oahako HMexb

npH MexpoAorHue MOMenxa. Bo-nepBBix, hx paoMepbi (oSneMBi,
B bhaY ente Asa Becw c 6oAbnie cxaHAapxa c ynexoM o6x.eMa,
eMKOCXH) Heo6xoAHMOH BOBAyniiioH npoKAaAKH Me-AiAy coAep-
gaiiHMaeMoro npooK" , ggM xapaKxep xexHOAorHH naroxoBAe-
HIHMBIM H B03M0>KHOCXb AOCXHJKeHHH aScOAIOXHOH XOHHOCXH 3a-
HHH aM$OP HCKAW^l „,,7.r BoaTOMV. KAK HpaBHAO, (|)aKXHHeCKafl eMKOCXb

caM, npneMAM paooxbi ^ 'jjegggix xhhob aM(|)op b AHxpax hah Ky6i
eMKOcxHbie naiiepeHHH o F ^ ApeBHHe aKEHBaAenxBi),

T-onTTTMRXDaX (nepCBOA pnCirTrO-R TTaHHnrn XTina. OCI

hhh aM$op 5„ gMOB noaxoMy, kak npaBHAO, ^aKxiraecKafl eMKOCXb.
AaHHHX ggggygiaxb cxanAapx =^3 (nxo ho HCKAronaex h oSpaxHHX CAy-
aM$oP floAHina np ^ g B^gBaHBi xexHOAoninecKHMH npHUHnaMH).
uaeB, KOxopBie xo/K i^^^^g^gg ^oproBAe axn KOAeSanna ne nrpaAH cyme-
HaAO noAaraxb. axo P ^^j^^g^ggg g pacaex, xak kak b SoAbraiix napxHax
cxBeHHOH po^"' " g.gg^gecHXKaMH, COXHHMH HAaiKG xHcaaAMH, OHH ycpcA-

xir.aHCAHBinHXCfl A 7.»7o rrr.T>T.f.TITTtI AfM RHTiaRe
CTB6HHU11 kjiMIT

aM^op, Thph Hannix^pTcaexax oSbOMa xoproBAH mh nnpaBe
HHAHCb. g„gTynAeHHH ox cxaHAapxa. Bo-Bxopbix, npn anxHaHbix
nrHopHpoBAXb 3xn o y ggTOHHocxii b onpeAeAeHnn oSneMOB, nocKOAbKy
pacaoxax HeHaSe^HH aaHiiMaeMoro ahcxhaahpobahhoh

-^O/^XIPTLT nCXOA^"^^ . T»T-»r»nfcr Q TTQ nPPP ROITM

pacaoxax g gg gg oSneMa (Beca), BAHiiMaeMoro AHCXHAAiipoBaHHOH
3TH pacaexBi ,40 q gaK b name BpeMa, a h3 Beca (o6x.eMa) boabi
boAOH npH Tewnepa YF ^ mieiouxiix HHyio n paaAHanyio (b aa-
(MopcKOH, «owAeBOH; pgi) gjioxiiocxb, a CAeAOBaxeAbHo h Bee,

y,,r*Tnr.Ttt OT COpi« ^ , /o p TTnciTA\TV TiPP PTTTntr-RWe MeOLI
' /»r»r»Tn H TeMUeUcli

bhchmocxh ox coP^ gpg 4.4° C. noaxoMy see aHXHanbie Mepu
aeM «»i'̂ '̂ ""''''P°®g6jinJKeHH0 xohhh. OAnaKO axn nexoanoCTH ^npaKXHaecKH
o6x.eMa ahiub P .^.^g Mgryx b pacaex nnxo Moryx B pclC^CT HO npHHHMclTBCflCTOAb He^naaiixeAbi , ^ cxaHAapxoB aM(|)op paaAHanbix penxpoB h xhhob.

MexoAHKe ° ranbnoH- b aaBiicHMOcxn ox xnnoAornH ona BapbHpyexca.
He HBAaexcfl yniiBepc HCHOAbSOBanbi AonoAnnxeAbHbie bo3mo/k-
B neKoxopbix rBHaannbie c HaAnaneM KAeiiM na aM^opax neKo-
hocxh nposepKH bhboaob,HOOTH

Toptix rpynn. onpeAeAeHiia cxaiiAapxHbix eMKocxen aM$op mbi
B noHCKax MexoAw RnaMniKHocxn nnHMenenHH aah axHX„ _0HCKax gB BbiaCHHXb B03M0IKH0CXH npHMenenHH aah aXHX

npeiKAe Bcero nonwxaA BbiaHCAennH oGneMOB paaHoxHniibix nn^jocoB,
peAeii (()0pMyA I '̂ P®™ 'g TaKaa BoaMontHocTb oxpHiiaAaCb iiccAeAOBaxeAH-
xoxH, KaK oxMeaeHO o6x.eMOB caoikhhx xeA BpaipeHiiH ao chx nop
MH, H repoHOBCKHe 'P°P ^gg gTHomeHHio KaM(|)opaM. Ana.AHa MHoroaHCAeii-
ne HaxoAHAH npHMeHCH ^.^g npHBeAennaH Bbime ^opMyaa Tepoiia
HHX H3MepeHHH aM(pop HO

AT,.,.oriral Notation..., P- 4.
38 M Lang- Numeric." uanpHMep, phmckhh $yT, peKOHCxpyHpyeMUHi
3' H. Nissan. Op. •^"•|j®'coopyJKeHHii, paaeH 296 mm, a no Mepasi o6beMa n seca —

no ocxaxKaM apxHieKTypH
.296,9 MM.
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oSteMa «nH(|)OHAa» Bce /Ke mo/hgt iiMexb orpaiiiiHeiiHoe npiiMeHeHiie a k aiw-
(|)opaM. TaK, oiia nojiiiocTbio npnMeiiHMa sjih BWHiicjieiinn oSteMa ofliioii rpyn-
Hbi aM(J)op, npoHCxoflHiniix iis pasJiHBiiHx peHTpoB nponsBopcTBa (cl)acoc,
Menfle, Ciinona), ho oSteflHiTHeMBix cxoflHocTbio ({)opMbT, 6jih3koh (J)opMe
HeKOTopbix nii(|)ocoB. nofloSnbie cocyflbi iiasBaiibT miioio aM(j[)opaMH «niuj[)oiiji,-
Horo» Tiina HpKiiM npiiMepoM TaKofi aiM(|)opi.i hb.tihotch (|)acoccKaH aM^opa,
HaHjxeHiiaH b HnM(|)ee b 1970 r., KoropaH ii naJta ocHOBaniiH ^.tih Bi>iflo.noniiH
THna. HuxepecHo, hxo aM(|)opa, kbk ir rnnoxexHaecKHii (|)acoccKnH nH({)oc,
oSiieM Koxoporo 6biJi BbiiHCJieii M. Jlaiir no ^Jopifyne Fepoiia, Aaxiipyexca
xeM >Ke BpeMeiieM, nxo (|)acoccKiiH flOKpex, npoflniiCbiBaionuin paawepbi nn-
(Joca — Bxopoii hojiobiihoh V b. p;o ii. o.

HHM(|)eiicKaH aM$opa (piic. 2) BbiawBaex nci{jrioHnxojibiTo 6o.nbmoM im-
xepec c pasHbix xohgk speiiHH. IlojiriMo xoro, nxo oira npeAcxaB.TiHCx iroBbiii,

neH3Becxrii,iH po ciix nop, xnn pannen ^lacoc-
CKoii aM({)opbi, npcani.i'ianiro inixepecen n na-
>Ken ee cxanpapx — Jinnoniibio pasMcpi.i n

o6x.e^r. KpoMO xoro, na ropjic OMcfiopi.r npo-
papanana cepnn rpacjKfnixii—n,ii(})poBi.ix sna-
KOB, HMeion],Hx 6o.TibinoG anancnne nan pjin
npoBopKH npaBiiJibiiocxn MaxcMaxiinecKoro bi.i-

nnc.aeniiH eo o6xjeMa,xaK n, ocooenno, pjin bh-
HcnennH coppennoro cxanpapxa n xoii ciicxcMbi
Mop, b Koxopaix on Bi>ipa/i>*a.xCH. OpnaKo ca-
Moe Ba'/Kiioe, nan yaxO roBopn.TTOCb, aaK.iiionaex-
CH B xoM, nxo iniM({)eHCKaH aM(})opa nosBOJiiijia
BbipeJinxb pejiyio rpynny aMc{)op paajdinnbix
nenxpoB cxoaiioro «nn(})onAHoro» xiina, oGx.eMbT
Koxopbix Moryx Gi.ixb MaxeMaxnnecKii Bbinncjie-
iii>r no npeBiren ({)opMy.iie Fepona (noppoGnee
06 axoM iniH>e). HaKoneii,, HiiM^encKan aM(|)opa
npeflcxaBJinex Go.xbuion nnxepec 11 pjin iicxopun
anxnnnoH MaxeMaxiiKii: ona BnepBbie paex
npeflcxaB.xenne 06 oojinne HpeBiiero cjionaioro
xejia BpameiiHH — nn({)oiiji,e.

3anHMaioni,Hx name BUHManne b nacxompen cxaxbo npoGjien naiiGojib-
moe Buanenne nneex Mexpo.xoriinecKaH xapaKxepncxuna aiM(|)opbi. FjiyGnna ee
(Ho) cocxaBJinex 520 mm (sbicoxa (H) —550 mm), MaKciiMajibHHii pnaMexn
(D) —380 mm, Bwcoxa Bepxneii nacxn —ox .xnnnn MaKciiMajibnoro
flnaMBxpa)^ - 255 mm h pnaMexp ycxim (d) -110 mm (snaMexp nennnKa
(di) — 125 mm).

Phc. 2. (DacoccKaa aM(|)opa «nn-
<})on/;Horo» xiina H3 HiiM(|)efl

na

Kan CKaaano Bwine, pxuna iionnncKoro (iijin Kopoxnoro) Avxa
MexpnnecKHe ennimuM paBiia 293,95 mm nxo paex utktt P^^ope

B18,37 MM (n.xH npnSjinsHxejibTio 18,4 mm). Ec,xh nepeBecxn HJinnoio
Bbime MexpnnecKHe nsMepennn (|)acoccKOH aM^opti b nx 3kbhb
CKHX Mep aJIHHbl, XO OKa/KBXCH, HXO = 28 AaKXHJIHM in
7/i —14, a d—6 (di = 7) flanxnanM. Kan bhahm, ochobht -0—21,
(b flaKxnnnx) cocxaB.xniox npaxnaie k 7, opnoMy ns ochobiibix Pf^SMepbi
m,HX b 4)opMyjiy Fapona (11/14), nxo onenb ynpom;aBx pacnexn
/KB ^xjpMyjiy, Koxoi)aH fibura ripHMonona M. Jlanr npn rnn '• Ty
rnnoxBxnqBCKoro ({)acoccKoro nH(})oca, nonynen oC-bBMa

c.xeflyTomHii pesyjibTax:

M.. E. BpamuHciuui. MeTo«HKa BUHcneHUH CTaHiianTHiiY oi,
lecKHx ocTpofloHHbix aMiJ)op. C6. «H0Beiimne oTKpbiTria coBexcKMA ' anxuaHbix rpe-
KJiafloB K0H4iepeiiBiui)», a. Ill, Khgb, 1975, cxp 23 apxeoaoroB (xesncu no

AM(j[)opa BoccTaHOBJiena 113 o6jiomkob, qacxHHHo Trnr,,,,..
Broc. 3pMiiTa>Ke (iihb. H(p. 70.74). 3a BosMOKHocxb u® rHncoM. XpaHnxca
m.pa«a.o r«KpeHHK),o 6naroflapHocTB pyKOBOflBTenio HumSoii

W.BlDinsmoor, Op. cit., p. 357 ff. « P™ 9pMHTa>Ka
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yhj-.

11/14 X("f; ^ 28 =40091/2 noHnncKuxKyS. AaKxnjiBn^F Mbjkay
TBM1 Ky6. (|)yx cocxaBJiHex 4096 nyS. naKxiiJiBH (16®). Kan bhahm, nojiynBHHufiHaMH pBsyjibxax jinmb na 2,1 %oxjiimaBxcH ox axoro nncjia. FIoaxoMy BBCBMa
BBpoflxnoVioJio>KBHne, nxo saflaniibin o6x>bm (JacoccKon aM(|)opbi, bb cxanjiapx,
pannfljiCH oflnoMy Ky6. iionnncKOMy $yxy. MBxpnnecKHH BKBHBajiBnx xanoro
<|)yxa paBBH, no HaniiHM V. J!(nH3Mypa, 25,35407 ks, a no nannHM M. Jlanr
25 934 336 cm^ OaKxnnBCKOB hsmopbhiib bmkocxh aM(|)opbi, nponsBBABHHoe
fln'MBHBM, AaAO peayAbxax 25,700 cm^. Ecnn hbpbbbcxh axo niicjio b apbbhhb
eAiiniipbi o6x>BMa jkhakhx tb.a, xo bhhciihbxch, nxo 0110 nojinocxbio cooxbbt-
•CXBVBX 8 axxnnecKHM xohm (= 25,600—26,000 ./i) SAecb BBCbMa AioSonbixno
TO oGcTOHXBJibCXBo, HXO BMKOcxb cocyAB, cyAH HO BCBMy, 6biAa saAana b axxn-
necKHX BAHnnpax Mep jkhakhx tbji, MemAY xbm nan jinHennbie ero pasMBpu
Gmjih CKoncxpYHpoBanbi b eAHnnpax nep •AJinnti hb axxiinBCKOH chcxbmh,
a nonnncKOH. BepoHxiio, axo mo>kbx Ghxb CBHsano c AencxBHBM aanona
Kjieapxa 449 r. ao h. o. (hjih Gojibb nosAHBro Aenpexa, noAXBepAHBrnero ero),
npBAnncHBaBmHM a(|)HHCKHM coiosnnKaM-noAAannbiM noJiBSOBaxBCn axxHne-
CKHMII MonexaMH, MBpaMH n BBCaMH, nxo, OAXiano, nan npeAnoaaraiox hccabao-
BaxBJiH ne saxparnBano JioKajiBiibix jiiiiiBfinBix Mep PaccMaxpHBaBMan
aMcbopa nan 6yaxo noAXBepjKAaex axo npeAnoAomenHB. Cbh3b cxanAapxa an-
<J)opbi c a$nncKHM AeKpexoM o Mepax n BBCax naxoAHx noAKpenABBne b xom,
nxo BB oGbbm hb cogxbbxcxbybx ^acoccKOMY JioKa.ibnoMY cxanAapxY, b ochobb
Koxoporo b nanaJie IV b. ao n. 9., cpasY me nocjie pacnaAa A|)hhckoh Aep-
xnaBBi, JiemaJia Koxiuia oGbbmb b 245 cat® Aaionian xyc b 2,940 cat® (2,94 a),
COOXHOCHnpiHCH C aXXHTBCKHM TBK 9 ; 10, X. B. XaK >KB KAK HOnHHCKHH H aX-
TiinecKUH ^ytm.

Bojibb noApoSnoB nccjiBAOBaniie axnx iinxepecnHX n BamnBix npoGABM,
paBHo Kan n BonpocoB, CBHsannbix c caMon (|)acoccKOH aM^opon, b nacxnocxH
c rpa(|)(J)HXH na bb ropjie, bhxoaht 3a paMKH nacxoHEABH cxaxBH a Aonmno no-
c.nymnxB xbmoh caMocxonxeJiBHoro paccMoxpennn. OcxanoBirMcn JiiimB Bni,e
na OAHOM Bonpoce, HMeionieM nenocpeACXBennoB oxnomenne k paccMaxpiiBae-
moh xbmb.

Bbirae Y>Ke oxMenaAOCB, nxo (|)opMYAa Fepona npnMBnnMa ne xoabko
K oahoh AHmB (j[)acoccKOH aM(|)opB 113 Hhm(|)bh, a K pBAoi rpYnne cocyAOB,
npoHCXOAHffl,HX H3 pa3AHnnbix penxpoB, no oGbBAUHHBMbix oSmnocxbio xnna,
nasBannoro «nH(|)OHAHi>iM». 9xox «nH(|)OHAHHH» xnn Mornno, oabbhabo, Bwpa-
3HXb H MaxBMaxnnBCKH, oSpaapoM hbhy mofyx noCAYmnTb KonHnecxBeniibie
xapaKxepncxHKH hhm(|)bhckoh ^acoccKon aM(J)opbi. CooxHomennn ee ochob-
HMX H3MBPBHHH BbipamaioxcH BcabayioiAhx noKaaaxBAflx: D : H = I : 1,44;

= 1 :1.36; H, : H ^ I : 2,15; d : Z) = 1 : 3,45 {d, : D = I : 3,04).

41 IIpw 3T0M 3a dmin npHHHTo BHanoHHe d, a ne di. Ecnn npuHHib am iiocjieAHee bhe-
BHoe 7 AaKTHJiHM (a axo Kaaajiocb 6bi AonycTHMUM, nocKojibKy h aa BHaneHiieneHHe^ p ^^0 gBBneHne BHeniHero, ane BnyTpeHHero AiiaMexpa xyjioBa aM(J)opu —nomPT,.

"""HeBOBMomHO npn pejioM cocyAe, k xoMy we n nncjio 7 b (lopMyne Fepona

JKHMOrO B RpeBHOCTH.

« Ta ceramique grecque. Etudes thasiennes, VII, 1960, p. 135,
jy. 35, pi. LXI, 35<M pi- G-
4 CoBexcKaH apxeonorHH, W5 3

nocjieA-

_ BurjiHAeno
«'̂ ®/wprnoranHim),TO pe3y.nbTaT BwnHCjieHHH dyaeT paBHHTbCH"4312 non. nyo. AaKxnitaM.eu Donee j aojokhg npeBHniaxb cxanAapx (ii one AeiicTBuxejibHO npeBbmiaex
Sto f, naKTuneii, luin 5,2%), nocKo.xbKy BKmonaex n oObeM, aaniiMaeMHU cxen-
ero na 21D ' ^cTaBJieuHe nonynenitbix peByjibxaxoB noKaabiBaeT, nxo nepBMii (4009 1/2naMH cocyffa. ^ Bg.f(.,rByiom,HH nonxn bxobhocih 1 nyd. $yxy, SeaycjioBHo iipeAnonxn-
nyO. A"'"" „ 3T0 BCBOIO oauponi. yKiiabiiiai'T na to, uto npn KoiicTpynponannH cxan-xenbHee BTopoiu, aMiJiopu BaRaniihic Bejiiinitubi RiiaMexpon BwpaiKajiH b or-
Rapxiion V^coccK , g^ npyroMBHyxpennnii (d|Bif,)-l^an axo oC'bHcnuxb, n ne anaio,
HOM cjiynae BnemHini pimaxDMory nmib KOHCiOT Dit^p. 361; M. Lang. ANew Inscription..., p. 21.

42 w. E. neavjibxaxoB iiBMepeniiH n nepesoRa ero b RpeBHiie Mspu oG-bOMa
43 lipaBnJibHuciD n . j ropjie aM^opu, yKaabiBaMiunx iJiaKTHqecKHii oG'beM ee coRop-

noRTBepjKRaeTCH rpaqjipn.'
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OHeBHflHO, 9TH HJIH gjIHSKIie HM HOKaSaTejIH XapaKTepnsyiOT THH «nH$OHflHOH»
aM(|)opi)i.

HanSoJiee Sjihskh cooxHomeHHH ochobhbix pasMepoB HHM(|)eHCKOH (|)a-
COCCKOt aM(|)OpBI, COOTHOnieHHH paSMepOB CHHXpOHHOH GH MGHfleECKOH BM^opBI
BTOpOH nonOBHHBI (xpeTBGH BGTBepTn) V B. flO H. 3., HSBGCTHOH HO pCJIOMy
aKSGMnnnpy hs EjiHBaBGTOBCKoro MorHJiBHnKa (piic. ?>)• D • H = \ • i 45-

: iJo = 1: 1,35; H^: H 2,37; d •. D = i 4,44 (rf/: D = i'-. 3,6)!
KaK noKasaJia npoBepKa, oSt.gm btoh aMcJopBi TaK>Ke mokgt 6bitb BBiiHCjieH
no (JopMyjie repona hjih «nH(|)OHp;a». nojiyHeHiiBm pesyjiBTax paBen
25,410 cat®, BTo c MmmMajiBHOH onniSKOH (2%) cooTBGTCTByGT MexpHnGCKOMy

BKBHBaseHTy 1 HOHHHCKoro KyS. (|)yTa hjih 8
axTHnecKHM xohm. nojinoe coBnafleHHe bbibhc-
jieHHoro MaTeMaTHBGCKH cxaiiHapTa 3toh aM-
(JopBI C(|)aKTHBeCKH yAOCTOBepeHHBlM CTBHAap-
TOM $acoccKOH nH(|)OHAiioH aM(|)opBi naHHM(|)eH
npHAaex eiviy SojiBniyio ySeflnTejiBiioCTB.
npaBHABHOCTB paCAGTOB nOAKpsnjIHeTCfl HTGM
BTO HX peayjiBiaT b oSohx cjiynaax paBeii 03-
HOH H3 OCHOBHBIX aHTHHHBIX MGp oSlGMa
OAHOMy KySHHGCKOMy (JyTy.

K3T0My Hie «nH(|)OHflnoMy» Tiiny Moryx 6bixb.
OXHeCGHBI HHGKOXOpBie paSHOBHAHOCXH paHHHX
CHHOHCKHX aM(|)op, B HaCXHOCXH aM(|)Opa BXOPOH
HGXMpXH IV B. AO H. 3. c KJIGHMOM BaXHCKa
113 XepcoHGca, HaAannaH T. Egjiobbim
B ochobg ee paaMepos, KaK HOKaaaAii pacHGXBi,
AGHiaAH GAHHHPBI MGp AJIHHBI, HCXOAHipHe H3
ABHHBI HG HOHHHCKOro, KBK B$aCOCCKOH HMGH-

5yra"°". °BO BCGM COBHaAaiOX C npHBGAeHHBIMH BBmiG ^COOXHompf aM(|)OpBI HO
«nH(|)OHAHBix» aM(i)op Oacoca h Mghabi, (iiopMVAa rpnnTT^!. ™ paaMepou
H'pHrOAHOH A-UH BBIHHCJIGHHH H GG Oe^BGHa, KOXOHBlt C BHOAHO
(1,5%) COOXBGXCXByeX 6 aXXHHGCKHM XOHM. OaKXHHPrKr,p onmSKoii
aM(|)0pBI HHMGHGM, AaBHIGG pGByjIBXaX 20,0 ji HOIlXHPlTTyTTD '̂"^^ '̂™*^ CMKOCXH
COOXBGXCXByiOrAIIH hoaobhhg MGxpGxa —OCHOBHOH nnprnr^l cxaiiAapx,.
OSBGMa HIHAKHX XGA. HpeBHerpGHGCKOH MGpBI

BhoAHG BOBMOHIHO, HIO HCHOABSOBaHHaH (J)OpMyAa reOOHa mttt.
$OpMyABI oSbGMOB nH(|)OCOB IiafiAyX BAaABUGHniGM hphmghghitp
KOXOPBIX XHHOB aM^Op. OAHaKO BaHIHO GipG pa3 noAHepKHVXB piJopMyA repoHa kHOAaBjiHiomGMy OojiBmnHCXBy xhhL
cxoHiAee bpgmh bobmohiho ahhib hphmghghhg xoh 6oagg cnoml" ®

« M K r, .. -rr "^naeCKHM paSBHXHGM
KCHA AH CCCP,"T2r'̂ 1976 ° rpenecKOM iiHnopTe aa Hi,

AM<),opa AaxiipoBaHa ouihootho kohmm IV 2 ctd 200
Bepno yKaaaaa ii BHcoxa cocvna — AS ti III b. ao h a r PHC. 1.

" 0 npiiMeiienHH b Cnnone aTxuHPCKHv Aene oHa cocxaHnp hg-

Phc. 3. MeHAeiicKaH am^opa
«nHi|)onAnoro» xnna

MHpa».

a KyjiBxypa an-

aM(J)op OAHoro pGiixpa npoiiSBOACXBa na npoxH/KGHiiii no KpaiiHGii mgpg Asyx
CXOAGXnt OcxaBJIHH B CXOPOHG GAHHIIHIIBTe 3K3GMnjIHpBI Han5oHGG paHHGro
xnna xhocckhx aM$op, xapaKxapiion oco6ghhocxbio Koxoporo HB.TiHGxcfl bo-
poHKooSpaanoG ropjio ®°, ocxaiioBiiMCH noApoSnoG na nanSojiGG pannnx
paaiioBHAHOcxHX xnna xhocckhx nyx.noropjiBix aM$op, naxoAKn KoxopBix

I|pjI,j0p0OMOpBG 3a(|)HKCHpOBaHBI HOBCGMGCXHO H IIMHOpX KOXOpBIX 6bIA
liaCCOBBIM.

XapaKXGpHBiMH ocoSghiiocxhmii 3xnx aM(|)op (piic. 4, 1), homhmo pa3Ay-
Aoro (<<nyxAoro») ropna, hbjihgxch hpg/Kag bcgxo miipoKoe hhiigbhahog xy-
jioBo, a xaKHiG oKpameHHOcxB bghaob n Apyrnx nacxen (xynoBa, pynGK)

Piic. 4. XnoccKne nyxjioropjiue aM^opu: 1 — VI — Haiano
V B. AO H. 3.; 2 — BTopaa nexBepTB V b. ao h. a.; 3 —
nosAHenyxAoropaafl, xpexBH nexBepTB V b. ao h. a.

iniipOKlIMH H.AH yaKHMH HOJIOCaMH H IiaJIHAHG Ha XOpiiaX HHH HJIGHaX HaHG-
•CGHHBIX KpaCKOH 3HaK0B B BHAG KpGCXOB HJIH KpyiKKOB. OSipaH BBICOXa
3XHX aM(|)op (II) cocxaBJiHGx 630—640 mm, Hq — 595—600 mm, D — 345—
358 MM OSpaniaGx na cg6h EnnManHG xaKHie hocxohhcxbo npoHoppHi —
cooxHomenHH Bepxiien n hiihihgh nacxeii (IIilII^) h DIH paccMaxpnBaGMBix aM-
^op: oHH cocxaBJiHiox cooxBGxcxBGHHO 1 : 1,37—1,44h1 : 1,7. Ecjiii nepeBGCxn
npHBGAeUHHG MexpiIHGCKHG AHHGHHBie paBMCpBI paHHIIX HyXJIOXOpJIBIX aMcJop,
AaxiipycMBix VI — HaHa.AOM V b. ao h.3. (ao 480 r. ao h.3.) b cooxbgx-
CXByiOmi'ie 3KBHBaJIGIIXBI, HCXOAHipne H3 A^milBI HOHHHCKOrO n aXXHHGCKOro
(J)yxoB, xo Ha cocxaBHx 32 hohhhckhx AaKXHAH HAH 2 (Jyxa (592 mm), hah
29 aXXHHGCKHX AaKXHAGH (591,2 mm), a D cooxbgxcxbghho 19 hohhhckhx
(351,5 mm), hah I7V2 axxHHGCKHx AaKXHAGH (356,8 jitjii); —14 hohhh
ckhx (259 mm) hah 13 axxHHGCKHX (265,2 mm) AaKXHAoi, a. H^ — 20—21 ho
hhhckhx (370—388,5 mm), hah 18—19 axxHHGCKHx (366,8—387,2 .njii) ahk-
ahagh. /^aiKG 6GrAUH bbxaha Ha HpHBGAeniiHG ii;H(|)pBi noKaaHBAGx, hxohohhh-
CKHG MGpBI B AaHIIOM CAyHaG HpGAnOAXHXGABHGG axXHHGCKHX, HOCKO.ABKy OHH
AalOX pGABIG GAHHUPBI H HpHXOM B pHAO CAynaGB KpaXHHG, X. G. OHH 6oAee
npOCXH SJIB paCHGXOB. HgCKOABKO CMymaGX Alinib BGAHHHIia AHaMGXpa,
paBiiaH 19 AaKXHAHM. Moikho AonycxHXb, hxo cxaiiAapxiiHG paaMepw paiinHx
XHOCCKHX nyxAorop.Tiux aMipop cocxanAHAii: H,, — 33 hohhhckhx AaiiXHAH

19 H- B. 3eecm. KepaMiHiecnaH xapa Bociiopa, cxp. 74; V. Grace. Amphoras and Ihe
Ancient Wine Trade. Princeton, 1961, ^fig. 44—47.

99 li. B. Seecin. Vk. con., cxp. 76, xaGn. Ill, 106. OxHecenne aM^opw na Tainjihi-Hpa
^5.iin3 Kepnn, xpanHnj;eiicn b cpeoAocniicKOM Myaee {II. B. Seecm. Vk. coa., cxp. 76, xa6A.
Ill, 10a) K nepexoAHOMy xnny ox aM(J)op c BopoiiKooupaaHbiM rop.xoM k iiyxAoropnHM
iipeACTaB.XHeTCH Miie iieooocHOBantibi.M; yKaaaHiiaH aMliopa, HocoMHeiiHo, AOAHiiia 5bixb ox-
HBCena hb k nepexoAHOMy, a k ocHOBnoMy parmeMy xnoy iiy.xnorop.xHx aM^op.

91 Kckjiiokbhiib cocTaBAHex aM^opa iia pacKoiioK IlanxHKaneH 1972 r., xpairniAaHCH
B rMHH, oiia oxAiHiaexcH pasMepaMii ox npuBeAenHux BLime. BepoaxHO, ona otitociixch
K EaHOojiee nosAHUM o6pa3n,aM paccMaxpuBaeMon rpyiinu.

92 V. Grace. Amphoras...
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(610,5 mm), Z) —20 (370 mm), —14 (259 ^t^), a —21 (388,5 mm).
EcJIH npHHHTb rB[nOT6TH^GCKne pa3M6pbI TaKOH aM(|)OpbT, TO MBT nojiy^iiM
HHcna, BecbMa yji;o5Hi>te h:ih ncnojibaoBanHH b flpeBHHx $opMyjiax BBWHcjie-
HHH oSBeMOB CJIO/KHblX TOJI BpaipenHH, B KOTOpBIX, KBK yKaBaHo BHme, npH-
cyxCTByex bhcjio 11/14: xpn BHCJia (33,14 h 21) jierKo b hhx ncnojiBsoBaxB,
HexBepxoe H^e (20) xaK>Ke jierKo bobbgahmo b KBanpax, yAo6Ho ajih yMnoKe-
HHH H AeJieHHH.

lIsMepeHHa eMKocxen aM(|)op axoro xnna, npoHSBeaenHBie boaoh hjih ha-
MeneM, AaJiH peayjiBxaxBi 25,300—25,800 a. HanoMimM, axo bbiahcjighiibth
MaxeMaxHAGCKHH oSbeM 1 HOHHicKoro Ky5. (|)yxa cocxaBJiHex 25 355
25 934 CM^. noaxoMy OAeBHAiio, axo cxanAapx paccMaxpnBaeMBTX aM(|)op pas-
HHJiCH 1 Ky6. (()yxy, axo cooxBexcxByex 9 xhocckbm xobm no 2,800 a
(25,200 a). Bxox yKe o6x.eM Jierno nepoBOAHM b axxnAOCKiie MepBi: on cooxbox-
cxByex 8 axxunecKHM xohm no 3,200 a (25,600 a), axo 6bijio BecBMa yAoGno
npn xoproBBix onepapunx «Me/KAyiiapoAHoro» MacmxaSa.

Bo BxopoH nexBepxH V b. ao h. 3. cxanAapx xhocckoh nyxAoropAoii aM-
$opBi MennexCH. OGmnn oSjihk cocyAa n npe>KAe Bcero ctoab xapanxepnoe
nyxjioe ropjio coxpanHOXCH no cymecxBenHo nsMenflioxCH nponoppnn
OHH cxaHOBHxcH SoAeo cxpoHHBiMH, BBixniiyxBiMH (puc. 4, 2). yBejiHAnBaexca
rayGnna cocyAOB: xenepn ona cocxaBimex b cpeAnoM 660y<Fat (36 iiohuhckiix
HAH 32 axxHnecKHx AanxnAn), AnaMOxp >Ke, nanpoxHB, yMenBuiaexcn (17 hohhh-
CKHX HAH 15 Vg axxHnecKHX AaKXHAeii). Monnio AonycxiixB, nxo BnyxpeiiniiH
AHaMexp aoa/koh Gbia cooxBexcxBOBaxB 16 hohhhckum AaKXHAHM. Ecah npe>KAe
cooxHomeHHe HID cocxaBAHAO 1,7:1, xo xenepB oho pasHo 2,11 : 1. Emkocth
nyxAoropABix aM$op axoro Bapiiaiixa cocxaBAHiox 7 n 8 xhocckhx xogb (c mg-
XpHAGCKHMH aKBHBaAGHXaMH B 19,600 H 22,400 a), AXO COOXBGXCXByex o6x.GMy
3/4 (3072 KyG. AaKXHAn) h 7/8 (3584 KyG. AaKXHAa) nonHHCKoro KyG. $yxa.
Xoxa Mo>KHO npeAHOAaraxB, axo axH Asa cxaiiAapxa aBAajoxca CBHAexGABCXBOM
KaKHX-XO XpOHOAOrHAGCKHX KOAeGaHHH, apxeOAOrHAGCKH 3X0 HG HpoCAGJKH-
BaGxca H HoaxoMy mbi BBiHy>KAGHBi noKa roBopaxB o cocymecxBOBaHHH aM([)op
AByx cxaHAapxHBix GMKOCxeH.

B xpGXBGH AGXBGPXH V B. XHH HyXAOFOpAOH XHOCCKOH aM(|)OpBI CMGHaOXCa
HOBBIM — HOSAHGnyXAOropAOH, HAH HyXAOBOpAOH C HGpGXBaxOM (pHC. 4, 3).
OponopAHH cocyAOB Gn],G Goagg BBixanyxBiG, agm hpg/Kac (cpgahhg cooxho-
niGHHa HID — 2,33 : 1). FAyGHna aM$op yBGAHAHBaexca rAaBHBiM oGpaaoM:
3a CAGx yAAHHGHiia ropAa ao 710—720 mm (39 hohhhckhx hah okoao 36 axxn-
AGCKHX AaKXHAGH), AHaMGXpBI OCXaiOTCa ^pea^-HHMH (17 hohhhckhx hah okoao
16 axXHAGCKHX AaKXHAGH). CxailAapXHBIG GMKOCXH B pGByABTaXG H3MGHGHHH
K0H(j)Hrypaii,HH cocyAOB coxpanaioxca — 7 h 8 xhocckhx xogb.

B CBa3H CpaCCMOXpGHHGM CXaHAapXHBTX GMK0CX6H XHOCCKHX aM(|)Op HOSA-
hgxo BapnaHxa nyxAoropABix h nosAHGnyxAoropABix (c nepGXBaxoM na ropAG)
hgoGxoahmo BGpHyxBca K anaAHBy hx ahhghhbix paaMGpoB. Kan bhaho H3
npHBGAGHHBIX n,H$p, OHH HG yKABABIBaiOXCa BXy CXGMy (mOACAb), AXO Hpa3MG-
Pti paHHGro Bapnanxa nyxAoropABix aM(|)op: hx paaMGpH (b AaKXHAax) ho
coAGp>Kax BGAHAHH, KpaxHBix 7 (hah 11) Bmgcxg c xgm o6pani,aGx na cgGh
BHHMaHHG XO oGctOHXGABCXBO, AXO BGAHAHBBI 3AGCB KAK GyATO GoAGG yAoGHBI
flAa BBIAHCAGHHH BAXXHAGCKHX AaKXHAHX, AGM BHOHHHCKHX 36,32 (= 2 ([)y-TaM), 16 (=1 ((jyxy). He yKasBiBaex ah 3to na xo, ato b nepnoA bxoh^aghhh

nryiv'" XHOCCKOrO XOH BUAHCAHeXCH HO CeKOMG eiUKOCTBIO BRHreMHreKT, HAH ABnnBOH xyc, HSMepeHHH KOTOporO paSHHMH

ciieiiieHBH pannero h i
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*• ' HCcjiGnoBaTGjiflMH najiH paaHue •DGavjiT^TnTi.T rr^OoppecTy y„. COA.) 3T0T ABoim'̂ H xyc paBCH 5,600 a, no rpenc hyafix (dXs YYvn
nneA '̂ ~ '̂̂ OO a, ato Aaex xyc b2,650 y.. HsMepennH xhocckhx am^ noKa^rlJ'peAnoATHTGAbHocTB AsnHMX clJoppecTa. KasBiBaer

HCpeflKO npHBOAHT K cmiiGKaM B AaTHpoBKax
. nosAHero BapnaHXCB axoro xiina. B nnaKXHAPCKAfi FOdyABxax

hhx hcoSxoahmo IIOCXOAHHO yAHTblBBTB cyru,ecxBeHHHM npHSHBK ^MaccoBHMhbix, 6ypHx HAH AepHBTX mnpoKHx HysKHX noAoc na cocyAax pS"
H-.arors',%'"s' ««»»" c„.

XhOCA B A(|)HHCKHH MOpCKOfi C0I03 (XOXH H HA HpABAX npHBHAGrHpOBAHHOrO
C0I03HHKa) XAM CXAAH npHMGHHXB AXTHAGCKyiO CHCXGMy MGp, B03M0>KH0, HapAA-
AGABHo c coxpanGHHGM npG^KHGH CHCxGMBi? 8xoxBonpoc xpoGyGx CHepHaABHOrO
HCCAGAOBanHH II hoapoGhgg mbi iia hgm ocxanaBAHBaxBCfl hg GyAGM, xgm Goagg,
AXO AJIH MGXOAHKH OHpGAeAGHHH CTAHAapXOB aM(|)Op OH HGCymGCXBGHGH.

yKasaHHAH BBiniG cxaiiAapxHAH GMKOCXB (hah aba CXAHAapxa) XHOCCKHX
aM(|lop B8 XHOCCKHX XOGB (= 7 aXXHAGCKHM) H 7 XOGB (= HpHMGpHO 6 BTXH-
agckhm) coxpaHHGXCfl na Xiioce h b AaABUGHHieM, na npoTfl>KeHHH hocagahgh
AGXBGpXH V H IV BB. AO H. 3- (aM(|)OpBI CnpHMBIM TOpAOM, HHOFAa KAGHMGHBIG,
H aM$OpBI CKOAHaAKOBOH HOH^KOh) BmGCXG CXGM BHaAHXGABHO AaipG, AGM
npG>KAe, BBinycKaioxcfl ^paKHiionnBiG cocyABi, ocoGghho aM(|)opBi gmkocxbio
B1/3 cxaHAapxa. OAnaKO b pgaom 3xh (JjpaKpiioHHBiG cocyABi BcerAa aaHHMaAH
CpaBHHXGABHO HeSIiaAHXeABHOG MGCXO BoGlU,eM BBlHyCKG KGpaMHAGCKOH XapBT.

TaKHM JKG nyXGM yCXaHOBAGHO, ATO CxaHAapX AGcGoCCKOH CGporAHHHHOH
aM([)OpBI BXOpOH HOAOBHHBI VI B. AO H.3.^^ COOXBGXCXBOBaA 10 axXHAGCKHM
XOHM (= 32,400 a), H, XaKHM oGpasoji, gg gmkocxb cooxhochxch c gmkocxbio
CHHXpOHHOii xhocckoh paHHGH HyXAOBOpAOH aM(|)OpBI (8 aXXHAGCKHX XOGb),
khk 5 : 4. CAGAOBaxGABHO, npn opghkg o6x>GMa CHHxpoHHoro HMnopxa b xh
occkoh H AGcGoCCKOH KGpaMHAGCKOH XapG BXOpot HOAOBHHH VI B. AO H.3.
MGXaHHAGCKOG COHOCXaBAGHHe KOAHAGCXBa GAHHHH; aM(|)Op oGOHX pGHXpOB
HGnpaBOMGpHO, hGo koahagcxbo npoAyKxa, npHBGBGHHoro B 4 agcGocckhx
aM(|)opax, paBHO npoAynxy, coAepjKameMycH b 5 xhocckhx. 9xox kog^^h-
PHGHX — 4:5 — AOAHIGH HGnpGMGHHO yAHXBIBaXBCfl. Vme 3X0X npHMGp HOKa-
3BIBaex, CKOAB BaHIHOe aiiaAGHHG HMGGX yCXaHOBAGHHG CxaHAapXOB paBHOXHH-

HHX aM([)Op paa.AHAHBIX pGHXpOB A-HH KOHKpeXHOrO nayAGHHH anXHAHOH xop-
rOBAH.

JlaABHGHraHG MCxpGAOrHAGCKHG HCCAGAOBaHHH APCBHGrpGAGCKOH KGpaMH
AGCKOH XapBI CyAHX AJIH HayAGHHH HCXOpHH anXHAHOH XOprOBAH ApG3BBIAaHH0
BaiKHBIG HOBBIG B03M0JKH0CXH, KOXOpBIG HOSBOAHX BGCXH HCCAGAOBaHHH HH
hobom, Goagg bbicokom ypoBne.

J. B. Brachins^
METHODE POUR L'ETUDE DE LA CAPACITIE DETERMINEE

DES AMPHORES GRECQUES

Resume

On sait que les amphores grecques de I'Antiquite etaient des recipients a contenance
determinee. Etablir leurs capacity presente un interet de preiniex ordre, parce que cela
permet d'aborder I'etude du commerce «mondial» dans I'Antiquite, a un niveau plus eleve
qu'auparavant. Cette etude est basee sur I'examen metrologique de plus de 600 amphores
provenant de differentes villes: Heraclee Pontique (287), Chio6(i20), Tbasos (87), Sinope
(33), Mende (27), etc. L'auteur estime. que pour determiner la capacite des amphores on
doit connaitre leurs mesures lineaires (leurs standarts): la profondeur (Ho), le diametre
maximum (D) et le diametre de I'ouverture (d). ainsi que la hauteur totale (H) et la hau
teur de la partle superieure (Hi). Pour I'etude de revolution des types d'amphores et de
leurs standarts de capacitd,— etant donne que chaquo type repond aune capacite donnee —

ui a une grande importance c'est le rapport entre les diametres et lahauteur (D : H),
tre les hauteurs des parties superieure et inferieure (Hi : Hi). 11 est ties important

d'effectuer la mensuration reelle du plus grand nomhre possible d'amphores en les remplis-
fTannanra aMcbop c Ko.iinaAKOBoii noHiKoii c saneROMo xiioccKnMH.e OaKTOABHaBOB^ „pVcraBAHercH, bockum RonoAHnrenBBHM apryMen-

aM^opaMB Mome ^ npoBcxwKAeHBH.
TOM B BOABsy BX XHOCCKui F papueio TBBa He onye.TiiiKOBaHH. Tpn cocyAa xpa-

" Ilenwe sKseMMHpH v ^ n 289) HaiifteHH Ha BepesaHH bKOMnneK-
HHTCfl BOpMBxame. Abb bshi_ t (BepoaxHO, rperBefi AexBeprBio) VI b. ao
ce, naAewHO ffaTBpoMBHO f ,13 Qabbbb.
H. 3., rpeTBH (BHB. JN- VIJI r
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sant d'eau ou de matieres meubles (par ex., du erain^ t =
«pithoide» peut etre calcule'e mathematiquement%plni", des amphores du type
hoides»:ll/14x f^ ^^, „ , ' Po- les «pit-2 ) XH (on selon notre formule; 11/14 x {^\^xHa).
On distingue des amphores de ce type dans la secoTi 1 • > 2 j "s. av. n. e. parmi celles de Theses, Mend^ etSinope moitie du IVe
pour exemples des amphores de Chios du Vie au IVe s .v en donnant
pacite des plus aumennes amphores a gorge renflee de la n"' Le standart de ea

rn LTwT® ^® (25.200), ce qui corresn'"'!i'™'®(25.600 CO.). II yavait deux types d'amphores a8choes attiques/<)c or\f\ \ Ti • ^ ce qui coTTPon j uu vie cleuut du^5.600 CO.). II yavait deux types d'amphores agorge S ®̂ choes attiques
Ve s., pouvant contenir 7 ou 8choes de Chios (19 6oi et ,'o quart du
aenviron 6ou 7choes attifiue, Ces denv t..„„ 22.400 cc.), ce qui equivalaitaenviron 6ou 7choes attiques. Ces deux types se^n conse Equivalait
et le IVe siecle av n. e. (les amphores tardives agorl rent ^urant tout le Ve
celles avec un pied evase). On fahriquait en meme temp dm^ I'octiligne, et

P '"'rosamphores^,,/,;^^^.
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lo B« Brashineky, "Methodology for the study of the standards of anoient

) '

Greek pottery containers," Soviet Arobaeology 3 (1976) 87-102»
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28.IV.77

p. 87 For the study of ancient trade in mres that were tranaported in pottery

containers (chiefly wine and oil), and particularly when studying the comparative

volume of importing from various centres^ of the utmost importance is the metro-

logical examination of the pottery container -« establisWng the volumes of the

pointed amphoras from the various centres of produotiont. iThe exclusive importancfl

of metrologioal study was pointed out as early as the and of the last century

by H, Nissen who observed that the ultimate goal of anoient metrology would con
stitute a full understanding of anoient world trade«)

The fact of the unequal volume of amphoras from various centres of production

can bo easily datarminod even visually: the difference in their proportions and
shape is immediately apparent# At the same time, in a series of instances

clearly apparent are the chronological changes of the dimensions and types of
amphoras at a single centre# As early as 1935 B# N. Grakov whan studying swollen-
necked amphoras from Chios directed attention to their "constantly large volume",

in other words, to their standard volume# He also noted that characteristic of

the various centres was a "standardisation of the types of amphoras for each
3 ^

one of thera#"

This discovery, which was made (or at least formulated for the first time)

by B» H« Grakov, provides an explanation for data about wine supply contained in

literary sources,, from which it is eminently clear that in wholesalst supply of

products which were transported in amphoms accounts were kept not by units of

liquid measure (metretes and so on) b|rt by units of the vessels — amphoras i^ch

were usually indicated by the terms KBPAMION or KAAOZ# Hence Xenophon in the

(6.1.15) refers to 1#5 thousand keramia of wine irtiioh were sent by the

Sinopeaas as a gift to the Hellenic troops of the 10,000, and in another place

(6#2*5) to 2,000 keramia of wine sent by the Herakleotes# It is worthy of note
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,87) that when speaking in the same aeotions of dry stuffs that can be poured (barley)

Xenophon enumerates their quantities in units of measures •>- medimnos. Such

a method of indicating quantities of wine is characteristic for other authors as

well* Polybios 4.56 speaks of 10,000 keramia of wine which were prepared by the

Rhodians to help Sinope during its siege by llfcthradates III. In the legal speech

attributed to Demosthenes against Lakritos (35.10) mention is made of 3,000

f-02. \

keramia of Mendean wine which was to be transported for sale in the Black Sea region.

As we can see in all cases mention is made simply of the number of amphoras (KBjjllAlIIA),

Obviously a concrete description of pteoisely what amphoras were being referred

to would have been superfluous inasmuch as in each case it had been pointed oat

whence these containers (or wine) had come; from Sinope, Ueraklea, Rhodes, Ifende.

88 Moreover one must assume in a literary work such a concrete description would have

had no significance. Entirely another matter, however, are business documents.
4

And as a matter of fact on papyri of the Zenon archive instead of a very general

and somewhat abstract ffiSRAMION mention is mede of concrete 9A2IA, XIA (KBPATCIA) or

HMIXIA, XIA lOCIKAAIAjPOAIAKOZ, i. e., "Thasian", ••Chian''(amphoras) or "a half Chian",

"Chian half amphoras", "Rhodian" etc. . Such a concrete description in business

documents was necessary in view of the fact that in one and the same shipments of

merchandise were to be found amphoras from various centres, and consequently of

varying standards of volume and thus in order to calculate the overall volusie of

the produce that was being shipped and also the amount of wine of varying types

and value a simple indication of the number of ab8txa.ot amphoras would have

been insufficient.

further developnent in the study of amphoras as a standard container in the

ancient world is to be found in the works of V. Draoe particularly in her article
6

"Standard pottery containers of the ancient Greek world", V. Grace has cane to

the following general oonoluiiaoe: (1) — at one and the same time there esisted

varying local standards of msasurements fir amphwras) (2) — in a given centre
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88)tHe standard measursmonts for an amphora varied at varying tisMs; (3) — that
6

thara also existed stamped fractional amphoraa. The author emphaaises the fact

that the identifisation of amphoraa aa a apaoifio container of guaranteed volume

provides the key to obtaining a large amount of varied information about ancient

economic hiatory. In supplying for the first time a amall aeriea of actual

measurements of the volumaa of amphoraa from various centres V, Grace placed

special emphasis on the fact that to get valid conclusions the measurements of

large groups of amphoras isould be required, something which unfortunately she did
7

not succeed in doing, V, Grace has returned to these questions in a whole

series of her recant studies, furnishing in them the results of farther measure-
8

mants chivfly of Chian and Rhodlan amphoras. However the lack of intact amphoras

of varyixxg types did not permit V, Grace to proceed in any significant way in

her analysis of the pr )blema whloh she had posed,

1, B, Zeest who has imteed made such a great contribution to the study of

pointed amphoras and who actually began their soiontifio study unfortunately

devoted little attention to a netrologioal description of them. In all proba-

bility this can be explained not least by the insufficient amounts of source

which she had at her disposal. Nonetheless in her first great study

devoted to pottery containers of the Bosporos I, B, Zeest remarks on

the importance of the measurements of the amphoras and shs presents a whole seriee

of general and leas frequently individual linear measurements of amphoras end
9also in some oases of their volume in litres.

D, K, Grakor k s devoted much attenti(»i to the question of the volumes of

aa^horas while in the process of preparing a Corpus of pottery seals of the
0'>

noH;h Black Sea region III). In the course of this work he made approx, 160

nisasuremeats of the volume of amphoras, More than any other Heraklsote vessels

were measured -• 108 in all. In noting in his introductory article to the

iifction 00 Herakleote stamps in the Corpus the extremely wide scope of possible

^•03 1

•X
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(p.88) Tolunwg, B. N, Grafcmr thought that this fact would proTsat aohisving any
concluBions at all about their etandarde of nwasurement. Nonethelesa the material:

which he has assembled has very great importance for any subsequent work on the

(p.89) problem, and that material, which was so kindly pUoed at my disposal by the late

B. N. Grakov, has been utilised in the present study.

In recent years one has noted an interest in the problem of the standard

maasurements for emphoras from several conkes (Chios, Lesbos, Mende, Samos, Thasos)

in connexion with the attempts to utilise this material in the study of the reUtione

between economics and politics, in particular in the development of Athenian

"imperialism" in the second half of the fifth cent. B, C, (an idea which was already

expressed by V, Grace in the article we have mentioned above). These relations
the the

between economics and politics of Athenian "imperialism", as is well known, found

its most striking expression in the famous decree of Klearohos about coins, weights,

and masures, the traditional date for which is thought to be 449 B.C. , This

problem is an object of study in Merles of works by U, "attingly who attempts to

use among other things pottery containers in order to solve the problem particularly

in order to establish the date of the Law of ^learohoe — in so doing he considers

the standards for the measurements of the volumes of the amphoras of various centres

which were subject to Athenian power, particularly clearly do we find this tendency

expressed in his lecture entittled "Facts and Artifacts! The Kesearcher and his tools,"
one of the sections of which is entitled "Material Facts of Athenian Imperialism.#

However H. aattingly too who did not have at his disposal a sufficient amount of

actual measurements of the volumes of amphoras tumsd out to be unable to proceed

any further than the general propositions of V. Graoe and his oonolusions whioh are

without any corresponding factual base have turned out to be insuffioisntly validated.
One must note that the situation as regards the study oof the problem whioh we

are examining depended not only and in the majority of cases not even as muoh on the
limited nature of the source material as smeh as it did on the fmHure to eUborate
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(p.83)a methodology to bo uaod in studying the problom. This has led to great diffioulties

and this can be seen when it was necessary to undertake the metrological study of

Greek pointed amphoras. Although this methodology even at the present time is still

in the process of being worked out it can even at this point load us to sufficiently

objective conclusions. It is therefore necessary above all to aet out in detail our

proposed metbooology for this research.

At the present time wo have at our disposal more than 600 metrological measurements

(both volume and linear) og Greek pointed amphoras. In the majority of casess they

were made by ma, We also employed the results of the measurements of B. N. Grakov

(at the same time a great number of parallel measurenentB of one and the same vessels

made both by B. S. Grakov and myself has shown practically that our results coincided.)
Also taken into account were a small number of measurements taade abroad by V, Grace

or at her instructions and at ity request in Roumania and Bulgaria, There were studied

the ov0rwheIming majority of intact amphoras which are preserved in the collections

of the USSR and In part in the mussums of Constanaa, Varna,Soaopol, Nesevr, and Bourgas,

As far as the centres of production are concerned the material for various reasons

is distributed very unequally. The overwhelming majority of amphorae are ilerakleote,

287, Chian amphoras 120, Thasian 87, Sinopean SS, amphoras from the Chersonn^s 57,
tX.

from Mende 27, Lesbian 11, Rhodian 28, of the type of Solooh I (at least^of them are

proto-Ehodian) the type of Solooh II (Bytantiuai?) 17, and Samian 4, This

numerioal ^aei^epewdeHea naturally determines to a oertain degree the measure of
osrtainty or the hypothetical nature if the conclusions.

Up to now in those rare oases when the research^ have set as their goal esteh-
lishing standard measuxwraen's for the voluiae of amphoras they have made their actual

msasurementi with a liquid (water) or with dry etuffs that can be poured (sand or grain)*

However when using sueh a method of measurement beyond the limits of (tlw?) research

a large number of vessel# turned out for one or another reason to be Inoepable of

being filled* Moreover practice has shown that the variation in the voluTfws of

vessels ef the same type at times reach vsry significant propottions, which fact
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mftkes it Qxtremaly difficult to decide whether or not they belong to a single

standard of measurement or to varying ons8» V. Grace notes that oven in

vessels of identical dimensions the volume varies as much as l/8 of the
^ 11'

whole volume. As far as the differences in the results of the measurements

are concernedj whether made with liquid or dry subatanoes, as experiBwntal

meaauremeatB have shown^ when a corresporiding methodology Is observed^ despite

the opinion of T. ^race who proposes that tneasurements by dry substances always give
12

significantly lesser results, in actual fact they turn out to be practically

equivalent (the results). A series of parallel measurements with mter and barley

has shoim that these differences for a seven to ten litre amphora are not more
3

than 50 to 200 om .

Capacity measurements were made by us with the help of a swasuring vessel

in all instances to the very edge of the neck (mouth) of the amphora, by which

means there was obtained a uniformity of measurement for all these vessels,

liowever the inapplicability of this method to vessels that were not intact led us

to look for other metlods for doterndning the standards of amphora measurements.

And at this point it turned out to be necessary above all to attempt to imagine

the ancient process of creating a standard amphora meaeurement (not the technology

or the technique of preparing the vessels but-4i» precisely the standard of

measureirmnt^the prototypej which the pottere had to use in their work). Tlw

information on this point which we have at our disposal is very scant and this

requires us in the majority of instanoee to resort to li^lreot data whloh^it is

true^ln a series of inatanoes are closely oonneoted with the problem which intereste

us.

^ The only direct evidence about the nmking of amphoras Is preserved in

Athenaios (11. 784), where it ia said that in order to export the famois Vendean

wine from Kassandreia^the newly established capital of the heir Cassander near

iifdfa
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(p.90) Wenda^Caesandor specifically conmisElonad the prototypa of an anphora whioh ms

prepared by the great Ij^sippos hiraaelf. This evidence which up to now las received
13

insufficient attention (only V. Grace in passing presents it) has as can be seen

extremoly vital slgnifioanoe. In the first place it definitely indicates that various

typos of amphorae wero^preparod from prototypes (which fact might incidentally have
been assuasd a priori) in the second place^ and this is no less important^ the presence

among the creators of amphora types of such an eminent sculptor as Lysipnos (granted

that this might even have bean an extraordinaru instance I), indicates the importance

whioh the ooTarniaeioning government (in the person of a single ruler or a oivllian

oolleotive — it makes no difference) attached to the prototype bf the vessel that it

was corraissioning. Obviously, it would have to be original in ehap^ to answer soma

aeathetio norms, and, what is still more important, to answer to a definite metro-

logical standard whioh could be expressed in figures and realised In a vessel of

'• definite shape only by a person who was highly fsmiliar with stereotftstry and archi

tecture.

And thus the first point of departure, whioh, as it woiild seem, cannot be

subject to any doubt and frora whioh one must set out in all subsequent work, is as

follows: the mass production of pottery containers was made according to established

eHtaOona, prototypes, legislated by governmental authority. Rot how was this

realieed in pi*otice7 To decide this question we resort to a series of extremely
important indirect data.

In the lists of the inventory^of the temple of D.loe for 279 B.C. Mention Is
made of 7X1102 SXAINOZ KBPAMlPISU, Among the various expUnations of thid object

>.91

the meet probable i. that contained in the opinion of V. F. Oaidukevich. who
form 16saw in It a wooden shape for fonsing tiles. However we now have reason to assume

that this explanation too It not sufficiently accurate. It is hardly possible tO
think that the ordinary manulkcturer's form from a pottery workshop (even a tesiple

I
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workshop) could be worthy of special mention in a temple inventory. It is more

likely that wo should view this form as an official prototype (etalon) for the

manufacturer of tiles. Such a proposal finds as it would seem convincing con

firmation in three archaeological monuments, one of which has been known for a

long time but has attracted attontibn only comparatively recently with the

discovery of a second Eimi3.ar monument (and soon afterward there was also found a.

third), V7e are of course referring to the nmirble standards — etalons — of

varying types of roof tiles whioh were found at the excavations of Assos in
17 18 19

jTestem Asia Minor, the Athenian Agora» and in Messene. These monuments
in oJiA

are marble block stelai set up on pedestals on which » natural site fer out out

depictions of the varying types of tiles (flat and cover)® As Stevens proposes^,

in these marble prototypes (in the Athenian one In any event) could be inserted
^ 20

wooden or oemmio models which did indeed serve as etalons. At the same tine.

as Stevens pointed out^the etalons displayed at the Agora for general use praaoribed
finished

the measurements for ready production and not for the raw tile in the makingj

the degree of shrinkage in the drying and baking of the tiles was taken into

account, and this according to his data represents on the average 8,8 peroent
21

(from 7,7 to 1€? percent) .

It is hardly possible to doubt that there wore also similar prototype-etalons

for the standards for amphorae whioh would have been sanotioned by government

authority and whioh, like the tile standards, would have been displayed at the

Agora for general use. One can assume that it was precisely suoh an etaIon that

was prepared by Lysippos at the omnmission of CJassander.

Asecond group of monuments which have a still closer relation to the problem

whioh interests as originates from Thasos. The most Important significance

among them is found in the inscription whioh contains a prescription fc/ the

dimensenions of a plthos |T), The pelaeographioal details enable us to date

the inscription in the second half of the 5th cent. '̂ .O. aSd indicate its great
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chronological proximity to the decree of 425-400 about the wine trade publiehed
2S

by 0, Daux. In the inaoription the followlrig dineneions are indicated; 55,

60, 44, end 2#. Aa M, Lang has convinoingly domonatrated in her exhaustive

research which is devoted to the publication and interpretation of this inscri

ption it is most likely that reference is being made to the internal diinensions —

to the depth (55 and 60), M-xitnuTn (44), and inininum (22) diameters of the pit^s
A 24

given in dactyls (fingers) of the Ionian system of measuromonts• The author

has shown that by using these measurements it is easy to calculate the volume of

a vessel by using the Heron formula eocording to which the volume of the pithos 1*

equal to the product of ll/l4 * l/2 of the sum of the mximum and mtninum diameters
/dlnaxl i dLmin]\ 25

squared tines the height (depth) — ll/l4 2 ^ x H. LAlthough there

it no direct evidence that this fonnula was known in the fifth cent B.C. (Heron

as is known lived in Alexandria in the 2nd to the 1st cent.a B.C.), by this tisM

a great advance had been made both theoretically and practically in calculating

the length of the oiroumferenoe and it is very probable that the approocimato

aquivalents for practical purposes of pi had already been worked oyt (see M. Lang.

Pit, p. 19). The examples whioh we present below for the possible calculation

of the volumes of some amphorae of the fifth cent B.C. according to Heron's fomula

make this proposal undisputed and show^ tha|5 the formula which is called by
a ron's name was known and used long before hia. One should also note that the

" ft'
relation ll/l4 is nothing other than l/4^ (ll/l4 equals 0.7857; equals 0.7855).

and that the relation ll/zl equals V® ^ contained in another Heron fomula

(for calculating the volume of "spheroid pithos" — see below)« The rather preoiee
A

value of pi as it is calculated was detenained by Archimedes around the ?niddle

of the third century B.C.. However the applloabllity of Heron's formula which we

are considering to the calculation (reiy closely approximating exacitude) of the

volumes of amphoras of the fifth century B.C. would raske it seem that the proposition

that indeed the significance of the relation of the length of the circumference

to its diameter (li) which was formulated by Archimedes was known and applied
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(p» 92) in practice significantly earlier is altogether probable•]

Vfithout diwlling in further detail on the discussion and proof given by lH, bang.
*111 only point out that sho has como to an entirely convincing conclusion about

the correspondence of this legislated Timcian hypothetical pithos eimultanaously

to a quadruple standard: 3 metratal* 6 aedimnoit 9 Attic and 12 Ionian cubic feet.

^.(0

No/*ill *8 dwell on the other Thasian finds which could be presented as indirect
26

evidence of the legal adoption of a standard capacity for amphoras. inasmuch as

the document which has bean presented above is decisive suad provides sufficient basis

for making a moat Important proposal: the standard meesuramants of amphoras as well

as pithoi were to have boeu deoraod in units of meaeuroa of length -• dactyls of

that system which ivae employed at a given centx'e. At the same tine there was

prescribed, as can be judged from the inscription which we imve examined above,

a ininiimim number of raeasux*ementa whioh could be easily and simply used both by the

potter in imnufaoturlng the amphoras and by the official who was checking and

approving that they corresponded to the standard by meaiis of stamping or aona other

method.

The hypothesis which we have just expressed finds a oonfinaation also in an Athenian
2

decree of the end of the 2nd cent B.C. (K Z 1^13) whioh contains an indioatiau of

the measurements (linear) of standard vessels which wore compulsory in the sale of

Persian nuts and greon almonds and also in the ajeasurement of a great number of
27

measuring vessels from the Athenian Agora.

In working on clarifying the standards of amphoras one must as it would seem

begin Tilth thoso Tfteanurements (or their metrical equivalents) which were used by

the manufdoturers. However at this point we are oonfroRted with some very definite

diffioulties inasmuch as there are no documents which refer to amphoras end oomtaSn

information about their dimonsicos. At the same time the meehanioal applioatioo of
23anoient formulas for cjaloulating the volume of pithoi (iieron has three) to amphoras
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f«r^la= for plthol,.r« a alogla forM:U aaa InappUoabl, for th.»J It
.40, or tb, OMP, of tbo ros3,l (Horor di.tlr.oia-no, TpUtoi").
PjaiP05MZ ("opharoia plthoo"). aoa 00,0 uroloar abotraot AUOZ meOS

•:fe«th,r- or "or. BOr.' Plthoa"). Obrlou.ly on. •»., op.ub. •*— oBltlpliolty of
forpTuJc. -or oaloolatlfE tho voW tor amphora, as aoll, dop-ndlnf, on tholr ahapa.

\ U., in h.r ro.,arch on th. »a.ur.™nts of U^nlds of tho oaoaration. fr»
and AtHonl«> Afora onpr,...d th. propoaal t>.t «. possM, t, tohlr.^ Into -
oorsld.«tlon th. dlfficnltl.. In -snrln, th. Int.™! dlam,t.r of amphora.

p. 93 th, .tt.n,al dlam,t,r aa. prosorlhod and th. d.pth. In thl. «..^th. for^Ia or^
caloulatlne it. volnm. (oapaoity) had to tat. Into aooount mm th. ^o zhja.L&S>l
hy tho aallo. and ooold loot uoMthinj lit. ll/ld *('A "an. diam.)
Althoaoh in th, sourooo th.r. 1. no lnfor«tl,n ahoot so.h a formula lahol W.
a..um..A>Bt for th. rarloo. typo, of amphora, aarlous for^la, o».ie haro boon

a do 4.««« TH® fomwla fih« has pracfltitad
oraated as the raault of ejcperimantatlon.

. a^a J.I. «»r«irt^ti33 of panathanaio amphora*,
would aaam to b« suitable for oaloulatiixg th» capa

V4. 4--.* K„+ 4+ ia inapplioabla for maasuring alljudging by tha results she has obtained, but It 1*
r3 ....As^neod DOttary containers,

other and In particular pointed amphoraa^ [ofl nass produc
Oh^llsly tba .Ida variation of types of amphora* resulted in a concrete working
by means of exper3w?nt of various formulas for various concrete types,
of instances amphoras are subdivided in several simpl® gewaetrloal
truncated cone, cylinder), the calculation of whose volumes undoubtedly was known
to the Greeks at a vary early period and caused no difficulty. The Ghian amphora of
the fourth cent B.C. with the so-oalle^/^pped foot (fig* 1) composed
figures, for example, iCaption to fig. 1: Chian amphora with -capS foot. The drawing
indioatas the breakdown Into the elementary geometrical bodies.)

Vy t^ask is not ooBioemed with recreating those forwjlas by which taa anci
Greeks calculated the capacities of amphorae, all the more so in view of the faet
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p. 93) that I aoL not a mathQriatician and do not possass sufficient knowledge either in

the history of tnathemtica or in etereomotry. I do not have the neoeeaary oompetenoa

to decide such quastione. For rao what is important is to clarify the optimal

number of naaBurements which wero imposed on the anciant makers of amphoraa for

their standard mass production.

Numerous TneasuromontB which were mde i*i amphoras of the most vurylng types

Indicate that the persiBtantly rocurrant m3asuror.oat3 in amphorae of each type,

i.e., standard measuroments wsre; the depth of the vessel, its maccimum diameter.^ . — __ . ^ ^ T

> 1; "K Ivt ToJthe diameter of the neck (mouth), the height of the upper part (wp tfo the lino of

of the height with the diameter
correlation

the ma.ximum diameter), and also the

and of the upper and, IJwer parts of the amphoras (according to tiw line of the

aaximuiB diameter) i.e., their ratios. Gonsaqueutly it is possible to assume that

finallv as in the cuae of the hypothetical Thasian pithoa not more thaii three or

four dimensions of amphoras were defined — two diameters and one or two hoighta
30

(depths) [in oonnoxian with thlo one must refer to the work of N. 0. Leipunskaj

about the methodology of olaaaifyimg amphoras conducted on the example of

Herakloote anphoms (aee N« 0. Loipunsb^ o^, cit. p.GG). The author proposes a
system for measuring them wnich as it would seem is not only unjustifiably

canplicated but also erroneous. To determine the type of amphora eight and even
Ae for
M the basis themore dlTOonsions are proposed and they are all called bacio.

classifloation of K, 0, Leipunska she gives wb» the raluee of the following oorrelaticfng

of the dinonaions of amphoras: of the height to the height of the lower part of

the vessel, of the height of the upper part to the height of the neck, and of the

maximum diameter to the diameter of the neck at the point where it runs late the

shoulder (?). Here we find no clear pj^entatlon of the oharaoterietics of
an^horae which are really essential to oatablish their types. A series of

eharacteristios (dlioansicxis) distinguisiiied by il. 0, Leipunska as basic are actually

mm
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3 )
p.93) secondary, and have no essential signifieanoe for establishing the type of the

syqphora. At the same time she has overlooked and not taken into consideration one

of the basic defining oharacteristios (dinwnsions) of the amphora — the depth of the

interior volume.

In studies connected -with establishing a typolc^y of amphoras, authors not

infrequently present an accidental selection of measurements (without in any way

Justifying their choice), which do nob give any idea of the type of the vessel.
As a typical example one can cite the latest study of V. V. Borisova, which is devoted

?.94 to the classification of amphoras from the Chersonnese (ref.).l ^^̂

As is clear, the ohief thing to bear in mind in working out a methodology for the

study of amphoras as pottery ccaitalners is that one or another type of amphora

expressed above all a definite standard of oapacity, and thus the standard of the

amphora defined its shape and linear dimensions. In the final analysis, in Studying

amphoras as oontalners the basio aim ie Indeed establishing these standards.

However at this point we ere oonfronted with great difficulties. It is well

known that there existed various standards of measurements which were applied by

various Greek states. Thus for example for the cities of Asia *lnor alone one can

speak of the employment of at least 7 different standards of measurements of length
in which the metric equivalents of the foot (poue) oeoillAted from 296 te 350 ma.

and thie means that the nagnitudes of the moaeurements of the volume as well were
51

different. Mo; t frequently it ie very difficult to eetablish whioh standard

jpreoisely is the basis for the taeasurementa of one or another oentre and oonaeqgently

we are compelled to reconstruct it hypothetloally. Furthermore, and this is no lass

is^^eytaat, the standards of the measurements of a given oentre were subjected te

ohanges and esoillations which depwaded at much on economic as on political eiroum-

stances, whieh are la the majority of oases uriknoiaa to ua, and tharefore cannot ha

studiad with euffioient precision* Konethelast the situation is not as hopalass as

it might seem at first glanee. fha fhot is that the najerity ef eentrfs with eaei

'^1

I
I
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(p. 94) importing of oaraioic contain«r8,irii®»» that wa inaet in tha Blaok S^a ragion^

obviously amployad one of two basic standards of oaasviraiDsntB, which wara

widespread in tha eastern Mediterranean and Black Baa region during the period

which interests us -• the Ionian or tha Attio. And what is still sora important,

moroover, the different Ureefa standards of measurement can be easily correlated to

one another and consequently in the final analysis the capaoities of araphoras of
oonvorting

different standards can be calculated by fI llllll flM i lUL them to the arbitrary

ancient units of raeasuremen-^ as for example the Attic ohoes.

According to the latest researches of W. Dinsmoo^ the short or Ionic foot

when converted to metric units is equal to 293.96 imn. while the long or Attio
32

(or Boric) is 326,S4 mm. These two feet stand in the ratio of 9 to 10, and

their cubes as 7iJ9 to 1000, or S to 4, and hence in practice they could easily be

converted one to the other, a fact which was well known to'the Greeks and employed

by them in preparing amphoras of equivalent capacities and other standard vessels
33

which come from the two systems. Vifhat we have said can be studied, for example, in

Chian amphoras. Thus 8 Ohian ohoes are equal to 7 Attic, which can be ccmfirmed
relevant 34

both by the earrsnpi|||iHn|, metrologioal research, as well as the grafitti on
55

Chian amphoras which were found during the excavations of the Athenian Agora.

And thus, before proceeding to an exaalnation of the standard capaoities

of definite groups of amphoras, we will draw several conclusions from what has

been said above, we can oaasider it most probable that in manufacturing an

aapbora of a definite standard the starting points were the linear dimensione

in dactyls of the appropriate system of measurements. Essential, at the aasM

tins, would havs to havs been the depth of the vessel and its maximum diameter.

Highly essential was the distance that this maximum diameter was from the edge
of the neck, in other words, what the proportions of the vessel were. Therefore

in cwr measurements too most important from wy point of view are the following

three dimensionst the depth of the interior volume of the amphora

••• h
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••94) (%). th. «a™,t«r (D). aaj th, h,lg,rt of th, „pp,r part of th. a„phor.
i from th. lln, of th. maximm diameter (Kj). Of great l„port«.e, aleo can b, th. h.lght

Of th. n.ok (to eomo inetaaoee) and Its diamet.r (rather, not its external but It.
inton^l diameter). All th. other reaeurenente, a, it .,™u „,en. ™,t h. coneid,r.d
eecondary. or, on th. aholee a. not having any epoola, eignifioane. for eetabli.hlng
th. etandard of th. aa.phora. Ihie mlnhmad numlor of linear mea.ur.n.nte .hioh has b.„
pr..„t.d enabl.. u. to define the type of th. amphora and it. etandard (™ are not
41.oue.lng her. th. different variant, end varletle. of type. ,hloh are dlatineulehod
aooording to the .p.ol.1 oimractorietioe of tholr detail. - th. ehap, of th. Up, of
th. foot. th. poeitioning of tho lAndloe and so on, ohioh moet fr,o„.ntly o« their
origin to individual tnete or th. .orklng methods and .o on of th. potter or th, potter',
workehop), „,„n neasuresemt. of d.flnlto typo, of amphorae In
Utre. or eubio oo (oonv.rtod alto Into thoir anoient eouivalonte), it i. diffiol
to o.tabli.h the etandarde of oapacity of thoso veesole of agiven type tho lo.io
dlmeneion. of whion are knoan to ue, but th. dlreot measuring of th. oepaolty of whioh
-1th liquid or dry eubetancee for on. or another reason is not poseibXe. mthe future
"hen « rtll eueoe.d in reoonstruotlng th. mthemetieal formula, for eetabliehing tho
oapaoitie. of tn. van we typeo of amphorae it will not ho diffioult to define the
tender, of tho Miphora by utlng the linear neaauremento of ite batio (nrte alone,

nmotrologioal atudiee of aaphoraa it ia neeeaaary, howver, to boar two furthor
very important thing, in mind, mth. fir.t plao,, th.ir di»naion. ,velum... oapaeitie.)
TOjat b« M8i£a«d aor« than L&lifi-iriimo.ng a narsln abavaj the «tandar^ oalouUting the •olume
occupied by the cork aad also oaln,.1,4.4.,-^latine unavoidable air Ineertioo between the ooatente
aad the oerk, etc, Tlorajvar the verv , _

nature of the technology of nianufhoturlng
amphorae excluded the poecibilltv of A4-4-,4., , .tainninp; absolute acouraoy for the definite
—di«n.i«. end voluses. Tgarefor. , m.i. g^a aotual aapeoity of .mpho«. to
«o..d th. at^dard. (.hioh do., not ..ol„d. th. oppo.it. .itu.ti.n. .hieh alao not
infrequontly «. . ,.„nn„Ugioal oauaas). c. „„.b

fl
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(p.95)o<sm»9rc« these oscillations did not play an essential role and were not taken into

acoount sinoe in great shipments of amphorae whioh numbered tens, huntlreds, and evei»

thousands, they averaged out. It -would seem that in our calculations of the -yolume

of trade -we are entitled to Ignore these deviations from the s-bandard. In the second

place in ancient oaloulations inaccuracies in establishing voluT?!^a were inevitable,

inasmuch as these calculatlor.s started not from the volum-i (utoight), occupied by

distilled mter at a teffi^oera-ture of 4^ Cas in cwur d3.y, but from the weight (volume)

of -water (sea, rain) or more frequently of wine -which have different and varyi-ng
densities

(depending on the type and the temperature) 9ggSKtl9>f9IBSii»» and consequently weightS"

p.96

too, than dietilled water at 4® C. Therefore all anoiont measurements of volume are

only approximately precise. However those inaccuracies are in practice so insignificant
37

that they need not be -taken into aooovmt. LNissex^ op. olt. S 850 ff. Thus for

example the Roman foot^ -which can be reoonstruoted from the reirains of architectural

structures is equal to 296 irm. and in measurements of volume and weight to 296.9.]

The methodology for aetablichlng the fitandarde of amphorae of various centres

and of various types is not universal: it varioe depending on the typology. In some

Ins-tanoes we can apply supplementary poe8ibillti«s~for-checklng«oonclusiona having

to do with the presence of stamps on the amphorae of sore of the groups.

In seeking for a methodology for doterminlng standard capacities of amphoras

we first of all attempted to make clear the possibilities of applying for these

purposes the formulas of Heron for calculating the volumes of various types of pithoi,

although as has been noted above such posslbilj-ty has been denied by scholars and Ueron*a
- , . "ocmiplex^iPSE^ftfec ♦of revolutitm"
xorinuMe for tha Tolumec of bodias Hrto 00 far fouod no

application with regards to amphoras, (it seems to RB and !W that "o JJ of r" are

eompound volumes of the sort suggested io. fig, ij An analysis of the many measurements

of anphoras hat shown that the fonnula of Heron presented above of the volume of a

pithoid* may still have a limited application to amphoras as -well. Thus it is

eempletely applieable for a calculation cf the volume of one group of amphoras whioh

oerae from -i?ariaue centres of manufhcfcure (Thaeos. Winds, Sinope), however united ia
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>96)8imilarlty of shap«» clo8« to tho ahapo of aama pithoi* Vossals of this typa I ha7«
53

called amphoras "of the pithoid" variety* A striking example of euoh an amphora is

found in the Xhasian amphora disoovered at Uymphaeum in 1970* whioh indeed gave ue the

basis for distinguishing the typo* It is interesting tiiat the amphora, like the

hypothetical 'i'haEian pithos, the volume of vihich had been calculated by ii, Lang according

to Heron's formula, dates from the same period as the Xhasian decree which prescribed ' ^

the dimensions fpr the pithos — the second half of the 5th cent, B.C. '' C ^
59 ' vh

* o|The Hyraphaeum amphora (fig, 2) LThe amphora has been restored fr<wi fragmenta and is
tK.^X'X

partly supplemented with plaster. It is stored in the Henaitage (Inv. Hi* 70, 74), :a .. . .-V ^'U
"""• *• "

Tor thm potaibility of tlio study and publioation of tho amphora i sxprssB my ainoom

gratitude to the Director of the Hermitage's Kymphaoum expedition, H, L* Grach*] ^

ie of exceediiigly great interest from various points of view. Apart from tne fact that

it represents a new, hitherto unknown, type of early Thasian amphora, its standard is

exoeedingly interesting and important — that is, its linear measuroTMnts and its volume*

Moreover, on the neck of the amphora there have been scratched in a series of grafitti—
•r^

numerical signe which have great importance both for checking the accuracy of the

mathematical calculation of its volume and also particularly for the calculation of ite

anoient standard and of that system of measurements in which it is expressed. However

by fAr ishe most Important thing, as has already been stated, ie found in the fact that

the Nymphaeum amphora has enabled ue to distinguish an entire group of amphorae from

varying centres of a similar "pithoid" type, the volume! of which(^ooordine to the
ancient formula of Heroiipoan be mthemtioally oalculated^more details about this
belew)* Finally the Wymphneum amphora has great interest also for the history of

anoiont mathematics: it gives us for the first time an idea of the Cactualj appearance
aw

of the anoient coraple* solid of revolution - a pithoid.

For the problems which are occupying our attention in the present article the

metrologieal oharaeterlstios of the amphora are of the utmoet importance. Its depth

CHq) is 680 am (Height (H) is 660 m), its maximum dlaaeter (p) is 580 nn, the height

Of the upper part — from the lino of the wixiiOM dlAmetor) is 255 am., and the



(p.96)diaia»ter of th® Tiouth (d) ie 110 Tsra (th« diamatar of tha lip (d^) is 125 mm).

As has baan said above the length of the Ionic (or short) foot, whan oonvartad to
40

metric units is equivalent to 293.95 mm, which gives the dactyl a length of 18,37 mm

(or approx, 13,4), If we convert the metrioal measurements presented above for the

Thasian amphora into their equivalents in Ionic measures of length, then it turns out

that equals 28 dactyls (H equals SO), D equals 21, 14, while d — 6 (dj equals

7) dactyls. As we see, the basic dimensions(in dactyls) comprise multiples to 7, one

of the basic numbers which enter into Heron's formula (ll/l4), which fact is of great

help in simplifying our oalculatians. In applying the same formula which was applied

by M, Tang to oaloujate the volume of the hypothetical • '̂hasian pithos, the following
.2 41

p,97 result was obtalneSj ll/l4 w / 21-4 6\ w 28 equals 4009 l/2 Ionic cubic dactyls.

tin this operation for have taken the value d and not If we accept this

last value, which is equal to 7 dactyls (and this would seem to be admissible

Inasmuch as for the value of d^., accepted the v-lue of tha outer and not the inner

diameter of the body of the aimphora — the latter being iagoouible - in the case of aa

intact vessel, and moreover the number 7 in ileron's formula would thus appear more

logical), then the result of the calculation will equal 4312 Ionic cubic dactyls.

This number undoubtedly must exceed the standard (and as a matter of fact it exceeds

it by 218 cubic dactyls, or by 5,2 percent), inae-wioh as it includes as well the

volume occupied by the walla of the jar. Goaip&rieon of the results obtained indicates
M regards

that the first (4009 1/2 cubic dactyls), which as® precision corresponds almost exactly to

one cubic foot, is undoubtedly preferable to the second, and this in turn indicates

that in manufactoring a standard Thasian pithoid amphora tlw aeaig\ mgnitudes of the

diameters expressed in one instance the outer (d ), and la the other, the inner (d,-„),
max nan*

Hew to explain this I do not know, I can cmly attest the fsot,]

At the aane time aae cubic foot ctmprisee 4096 cubic dactyls (16 ), As we see, the result

that we have obtained differs only by 2,1 percent from that figure. Consequently it is
proposal

entirely probable prescribed volume of the Thasian amphora, its standard, was

k'W/.!'..
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(p.97) .qual to <m. oubio Icwlo foot. The metrical oquivalont of this foot is oqual,
according to tha data of Dinsaoor.^toJ5.3S407 kg. whila according to tho data of
M. lang. it is equal to 25,9S4.b56 km . ' The actual raeasuramont of the capacity of
the amphora, which was mde with barley, gave the result of 25,700 om.^ if we convert
this number into ancient units of volume of liquids, then wa can explain that it

43corresponds completel to bAttic ohoes (equals 25,600 - 26.000 litres), ITha accuracy
of the results of the measurement and its conversion into ancient meaEures of volu.me

is confirmed by the grafitti on the neck of the amphom, which indicate the actual

volume of ite contents in antiquity.) At this point there is a very curious ciroum-
stances, namely that the capacity of the vessel, taking cv.irthiug into consideration,
was given In Attic units of measures for liquids, while its linear dimensions were

oooatruoted in unite of measure of length not of the Attic system but of the ionic.
Probably, thii can be tied in with the aotion of the Law of Klearohos of 449 B.C.
(or of a later decree whicn repeated it), which preeorioed that the Athenian eubject-
allies employ Attic coins, measures, and weights, which, however, as scholars aBSume,
• 44not affect local linear measuires. The aj^phora that we are examining would seem
to ooofirm this assumption, ihe oonneotlon of the standard of the amphora vfith the
Athenian decree at weights and measures finds coiifiraation in the fact tlint its
volume does not oorreepgnd to the local Thasian standard the basis of which, at the
beginning of the 4th cent. B.O., iMnediately ath:er the decline of -'̂ theiiian supremoy,

3 4S gth» Icotyl* of Tolam at tat ol. , whioh giros a ehoua of 2,940 om. (2,94 litraa),
rtUch oorraapooi. .Ith tha Attio in th. ratio of 9 to 10, i.a., Jn.t aa th. lonio anj
Attlo feet do.

Alaora AatailaA ,tudy of th... int.r..tlng and laportant problna, a. ,»U a. ,f
ima.tma oonnaotad »lth tha fhaiian anphora it..If, in partioular »ith th. grafitti t.
An k, goa. bayond th. limit, of th. pr...nt artlol., and mu.t a.rr. .• th. lubj.ot

of an ladapandant in...tlgatlo., «. .hall only .top Oh on. oth.r ^..tlom, .hloh ha,
dl«et baarlng « tha toplo » ar. InTa.tlgating.

It ha. baan aotad ah<„. that H.r«.. Por»la i. appUoabl. not only to th. Tha.la.

m

• • <'1
'y.
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t/
p,97)amphora frati Hyr.phafiuin, "but to a wliol* group of x^ossala coming from various co^ae,

which arc however joined by a comnion type, whioh has been called "pithoid". This "pithoid"

type can obviously ^bo'| exprssstadl nathoiratically as wall, the model for which can be

found in the quantitative characteristics of the Mymphaeum Thasian amphora. The ratios

of its basic measurorMintB can be expressed in the following indicators t? bench-jtarks,

handy formulae? }£V3: D:H is as l;1.44j D:i^ as 1:1.36; :H as 1:2.15; d:U as

98 (dj:D as 1:3.01). Obviously these or indicators close to then characterize the "pithoid"
jpl type of amphora.

Very close are the ratios of the basic dimensions of the Nymphaeum Thasian amphora

Land] the ratios tf the dimanfiiona of a Mendean amphora contemporary with it of the

second half (third quarter) of the 5tU cent. B.C., known to us in an intact example from
46

the Slisavetov oeicetery (fig. 5): D:H is as 1:1.45; D:H^ as 1;1.35; Hi:H as 1:2.37; drD

as 1:4.44 (djtD as 1,3.6). As chscking has indicated, the volume of this amphora can

also be calculated by Heron's formula for a "pithoid". The result obtained is equal to
o

25,410 cm , which, with a minimal error (2 percent), corresponds to the metrical

equivalent of one Ionic cubic foot, or 8 Attic ohoes. The complete eolnoidenee of the

standard for this amphora, whioh has bssn calculatsd mat^matically, with the actually
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demonstrated standard of the Thasjan •plthoid'* amphora from Hymphaeum gives it grsat

credibldty. The accuracy of the oalculatlons is confirmed also by the fact that the

result in both instances is equal to one o^ the basic ancient measures of volums •• ta

one cubic foot.

ffe can also refer to this "plthotd" type several varieties of early Slnopean aaphoras.

in particular an amphora of the second quarter of the 4th cent. B.C. with a stamp of
47

Batiskoi from Chersannesos, which was published by Q. D. Belov, Irsf. The amphora is

erroneously dated in the end of the 4th- b;f^. of the 3rd cent. B.C. and the height of

the veasel — 48 om. is erroneously given in the publication; in fact it is 60.5 oy.)

Units of measures of length vdiloh cone not from Ionic length as was the case with the
jr -^eY^

Thasian and ''•endean amphoras, but uafcls of the Attic (long) foot were the basis of its
48

00001^ dimsnsions, as caleulatisns have sheen. lAboat the applicatien of Attie measures
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