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We measured about fifty further amphoras and took about fifty
remeasurements between May 13 and 22, 1980, to complete last
year's record and to -look at some anomalies in the results. We
used the same methods, with new equipment for the water measuring.
Our containers were two 25-liter demijohns (in succession) of
24,425 and 24,909 cc (last year's was 24,630 - even modern
containers of the same stated size evidently have a range of
actual capacity), and a 2-liter wine bottle of 2,024 cc.

Reliability - Water Measurements In sixteen measurements

of six jars'(ACMRr Add. - Table A), only one was a little out of
line - the third figure for A3%2 = MS476 was either 107 cc. lower
than the highest figure for the jar or 204 cc. higher than the
lowest. Otherwise, the second figure for VG RI2O was 87 cc. higher
than the first and no other range exceeded 61 cc. It still seems
safe to say that most water measurements are within 100 cc. of
accurate (ACMR-2, where however it is incorrectly implied that
the higher figures are always the more nearly accurate - usually
they are, but some errors, like spilling from a container being
used to fill a part-full container, work in the other directionm).
Three jars measured with water in 1979 were remeasured with
water in 1980, and the results were 190, 257, and 120 cc. higher.
One might tentatively infer a systematic discrepancy of about 175
cc., just over 2/3% of the capacity (if taken as a round 25 liters),
The jars were soaked about the same length of time this year as
last before we measured them, and drank a similar amount (élightly
less this year, but it was cooler and they were less exposed to

sun). So they should not have heen thirstier, and the only likely
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explanation of systematic discrepancy is imprecision in deter-
mining the cépacities‘of the containers used. As we measured
the demijohns with the 2-liter bottles,. our figures for them
will reflect any error in our figures for the bottles. An error
of Y3% down in the figure for the 1979 bottle and of V3% up for
the 1980 bottle would explain the 2/3% discfepancy in results.

In two liters V3% is 6.7 cc., which is improbably large for
error in the average of repeated measurements, so probably smaller
error in measuring the bottles has been compounded in measuring
theAdemijohns and the jars. In any case, in comparing results
from sets of measprements made with different containers one
must allow for a slight syétematic discrepancy produced by the
margins of error in determining the capacities of the containers.
Here, 1980 water results will be followed by !, and should be
reduced by 2/3% for comparison with 1979 water results.

The data.on soaking of waﬁer into the walls of jars before
measurement show that the later third-century jars absorb
somewhat more and more quickly than earlier third-century jars,
and that they take in roughly a half liter in the first half hour[ﬁ$h3)
It follows that if measured without soaking they would have
appeared roughly a quarter liter or one percent smaller than they
are. A 126 = MS 566, although early, drank over a liter and a
quarter in its first half hour, both in 1979 and again in 1980 -
an extreme case but a warning. TFor comparability of results,
jars should be let soak at least half an hour, perhaps longer,
though even so absorption during measurement can never be

eliminated and all results will be absolutely a shade low.



7/vi/80 3»@3
ACMNR - 4dd. - 3

Reliability - Dry Measurement Six pairs of measurements

of the same jar with styrofoam pellets (ACMR - Add. - Table C)
had ranges of from 20 to 165 cc. It still seems safe to say that
"a single styrofoam measurement should probably be taken as normally
(CACMR - pege )
accurate only with & margin of error of + 1%."f We patched the
shoulder of one jar that had a piece missing with clear tape, and
were able to observe how the styrofoam pellets left air space at the
shoulder until the jar was shaken, when they settled into it (Claire
zimmerman's suggestion). That did not surprise us and for reasons
given last year we again made no attempt to make the pellets occupy
the space tightly instead of loosely. (Our own further data on trying
to pack Corinthian and late Roman amphoras does not suggest that
packed measurements are generally more repeatable.) But it does
underline the point, that styrofoam measurements do not themselves
directly give the full capacity. We get about the same amount of
styrofoam into a given jar each time we measure it, and we can compare
that amount to the amount taken by a jar whose capacity 1s known by
direct measurement with water, and infer what water measurement of our
jar would be likely to tell us if it were possible.

We noted above the problem of comparing water measurements made
with different containers - with dry measuring there may be a similar
problem in comparing different batches of measurements even when made
with the same cup and by the same person. Our chief measurer was
Mitsos dﬂouliates) in both years, and his results repeated well in
each year (ACMR - Table C and ACMR - Add. - Table C). He redid in 1980
11 jars he had done in 1979, 2 with cupfuls and 9 by pouring (the 11
are marked * in ACMR - Add. - Table D.). His results were a little
higher on the two jars, and comparable on the nine. Now poured

results are on the whole about 1% high (ACMR - Table D). So it looks
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as if he got on the average 1% higher readings (i.e., filled his cups
1% or about 5 cc. less full) this year, and this year's figures
should be adjusted 1% down for comparison with last year's. The
few cross—comparisons with Roussos Angeliates' measurements last
year and with Claire 7Zimmerman's measurements this year give no reason
to suspect discrepancy. |

Our final question of comparisons is concerning some Jjars
measured with water this year for which styrofoam figures were also
available. The styrofoam figures are based on the value established
last year - one cup counts 515 cc. But in principle they offer new
evidence for that value which msy confirm or modify it. 1980 water
figures should be about 2/3% higher than 1979 styrofoam figures and
Y3% lower than 1980 styrofoam figures (remebering that 1979 poured
figures are 1% high). Data on six of the seven available jars
(ACMR - Add. E3ble E) are relatively acceptable. But the three wet
and three dry measurements of MS63%@ are disquieting - they fail to
agree by a range of fully 1%, which might be tolerable for single
measurements but is not for groups of three. The fixing of the cup
of styrofoam in water terms is not as solid as we had hoped.

Results - Hotel Soleil Find We have figures for 134 Jjars

(as compared with 108 last year). The range is 5 liters - from
about 24 Y3 to about 29 V3 liters (last year's higher figures were
in error). Only two are below 25 liters and only 1 above 29 liters,
80 08% of the Jjars fall within a range of 4 liters. 14 Jars are
below about 25.5 or above about 28.2 liters, so 90% of the jars fall
within a range of 2.7 liters at 264850 liters + 5%. The figures by

fabricant are as follows:
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DAMONTKOS, With'48 jars, has one at about 24.4 liters and one
apparently at about 28.4 for an apparent range of 4 liters. But in
fact all but one of his jars probably fall between 25.2 and 28.2

— within 3 liters - and 40 of the 48 between 25.5 and 27.5 - within

2 liters.

KREON, with only 17 Jjars, nevertheless presents a less tidy picture.
With two jars at about 25.0 and one at about 28.5 he has an apparent
range of 3 V2 liters. Omitting the largest jar narrows the interval
to 3 liters. But in‘fact three Jjars are near 25 liters, three near
28 liters, and the other eleven all between 26 and 27.1l. Perhaps we
should guess at different workshops or at least workmen within the

Kreon works???

MIKYTHOS, with 31 jars, runs from aboutv25.7 to about 29,3, for an
apparent range of 3 Y2 liters. But twenty-eight are between about 26.4
and 28.8 - 2 Y2 liters, and twenty of them are between 26.4 and 28.0

- 1 Y2 liters.

XENOTIMOS, with 28 jars, runs from about 25.5 to about 28.7 for an
apparent range of % V4 liters. But twenty-five are between 25.7 and

28,0 - 2 V4 liters, and twenty-three between 25.8 and 27.8 - 2 liters.

Putting all our data together (with the adjustments for the different
sets of data made), no fabricant's jars are the same within three
liters, but the removal of a single jar in each casef brings them

within three liters, and each has over 80% within two liters. mTen

other or unattributed jars are nine within 26.850 & 5%, the tenth 24 3
Owne Jd.)\ olp A eal.a \«_].euc e 230 _

»

_;,




ACMR - Add. Rable A

(i) Repetitions within May 1980

229 = MSH67 26,265
A32 = MS476 25,426
MS549 24,065
MS637 24,175
VG R 20 o, 24l
[ve r 21 25 004
VG R 90 26,275

*Measured by MBW alone, who was not sure

26,311
25,487

25,045
on,211
24,331

[24,909
26,328

[25,380]

7/vi/80 3.00

Repeated Water Measurements - Rhodian

25,454

or
[25,630]*

24,195

]*;]

¥ %
26,277

after an interruption whether

an amount of 250 cc. had been recorded. Doubt noted before completing
measurement. '

**xPapken without soaking as the jar appeared to be developing a leak.,

*¥*xThe water taken in in starting the siphon was not counted, so this
figure is a little low - on another occasion the compgrable amount
was 28 cc.

(ii)
A32

A126
A129

Repetitions in May 1980 of jars first done in June 1979

- MS476 - 25,450"
= LS566 28,127
= MS484 26,183

25,260

*

27,870
* %
26,063

*Figure chosen from the four results in (i) for purposes of comparison,

** These figures were accidentally interchanged in last year's list.

A32

A126
A129

Note - soaking data for above three:

1979 798 cc after 1 hr,

19/v/80 1675

22/v/80 450
1979 1640 cc " 1 hr. 10 min 1980 1475
1979 570 cc " 1 hr., 20 min

1980 484

cC
ccC

after 4 hr.s, 40 min.s
(approx.) after 1 hr.

after 1 hn 5 min,

after 1 hr.20 min,
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(iii) Repetitions within June 1979 (from ACMR - Table A)

VG R 22

VG

R

VG R

ACMR

A26
A27
A29
A32

L33 =

Al103

Al126

A129

o4
33

= Addo

- LS477
= MS478
- MS467

25,803
25,542
ol 548

Table B

= Ms476

= MS471

= MS566
MS484

n

MS549
MS554
MS632
MsS637 .
MS832

VG
VG
VG
VG

VG

VG
VG

(a7

R
R
kR
VG R
R
R
R
q

R

20
21
23
24
25

33
56
90

bug -

25,845
24,527
24 ,594

25,855
o4, 568

24,590

7/vi/80

3.0F

Amount Soaked up before Measuring - Rhodian

After 35 min,

"
o
n

n

n

n
"

"

45
30
30
30

50

50
20

25
20
20
30

- 30

25
20

n

n

n

657 cc
457
678
396
602

%68

665
45

476
478
730
500

908

1052
490

After 1 hr. 735 total

" 1 hr. 515 n

o 1 hr. 826 "
® 1 pr.i550] *

n 1 hr. 798* n

u 1l hr. /38 T
L 2 hr, 16m 568*"
" 1l hr. 10m 1640*"
" 1 hr. 5m 1475 -
ks i hr, 482

i 1 hr. 20m 534 ~n
i 1l hr. 20m 570* n
" 1 hr. [770] v
W1 hr. 811 "
" 1l hr. 40m 600 "

"

"

1 hr. 594

1 hr. 9l "

2 hr.s 1294 n
2 hr.s 1082 "
2 hr.s 1250 0
1 hr. 30m 971
1 hr. 30m.1196 *
1 hry, 30m 690



ACNR

A25
APB3
A169
[;220
Ms4e2
MS637

ACMR- Add. Table D

— Add. Table C

N

il

Ms472
¥S333
MS378
MS342

Al
A25 = MS472
Azo seebelou
K A48 = uS387
7 450 = MS385
A69 = MS429
A70 = MS447
X1138 = MS548
Al61 = HS358
X p1es = us355
A169 = MS378
Al7% = MS322
4178 = uS365
A183 = NS333
4193 = HSH22

7/vi/80

Repeated Dry Measurements 1980 - Rhodien

27 3575-
28,725
28,665
[24,570]
31,562
23,870

Comparison of Dry Measurements 1986 and 1979

20,545

27,275
27,295

23,285
28,195
26,870
27,900
26,360
26,365
24,670

28,665
28,685

25,235
28,375

28,715
28,885

28,945

27,295
28,885
28,685
[24,5255]
51,590

23’980 23’755+

20,600
*27, 740

23,175

*28,335

26,940 (av. of 2 best)
*28,950 (bad figure)
*[26,335]

*[25,645]

*24 670

*29,840 (bad figure)

[24,785]
*28, 380
**20,175 (bad figure)

*[29,370]

3.0%



7/Vl/8o B'Oj

ACMR - Add. Table D - 2
*A206 = MS397 29,570 *29,695
£216 = KS350 25,185 «[25,445]
A217 = NS349 26,205 26,015
X ysue2 31,565 +31,570
| 31,590
X usues = 430 25,235 25,025
X 504 25,780 *25,745
*%549 24,015 "-,"23,855
X useou 9,330 9,270

|

ACMR - Add. Table E Comparison of 1980 water with dry measurements

A26 = MS477 26,137 26,185 styr. 1979
A27 = NS478 24,927 *25,105 " "
A29 = MS467 26,300 av. 26,215 " "
A33 = MS4T71 25,604+ (2200)*25,680 " " (chipped rim)
MS 549 24,050 av. *23,855 " "
24,015 " 1980
LS 554 25,421 25,050 2 1929

*25,300 "

MS637 24,190 av. 2%,9%5 1980 av. of 2 better,



A4
A25

426
A27
A29

A30
432

A33
A37
AL3
847
A48
A50
A5l
A56
AD7
A69
A70
A72
A75
A77

Y/v1/00 % 10

CAPACITIES OF AMPHORAS MEASURED IN RHODES, MAY 13 - 22, 1980

= MS472

- HS477
- MS478
- MS467

- MS468
= MS476

= MS471
= MS441
= MS374
= MS449
= MS387
- MS385
= 118386
= MS382
= MS381
= MS429
= MS447
= MS444
= NS445
= NS433

1980 1979
20,545 20,415

27,375 *27,740
27,295

26,1371 26,185
21,9271 *25,105

26,2651 26,215
26,3111

25,235 *25,025

25,4541 25,260
25,4871

A8
A79
AB5
AlO04
A105
A126
A128
A129

[25.63%0]! or [25,380]!14138

554261
25,6041 *25,680
[26,595]
26,455
25,780
03,285 23,175
28,195 *28,335
27,590
27,045
26,075

26,870 26,945

27,900 *28,930
[28,630]
26,700
[26,590]

Al6l
Alch
A167
A168
A169

A170
Al75
AL7H
A178
A183

A192
A193
A196
A205

n

MS435
MSH 34
MS451
MS578

= MS577
MS566
MS485
MS484
MS548

MS358
MS355
NS376
MS377
MS378

MS366
MS322
MS319
MS365
MS333

MS457
MS422
MS400
MS396

1980

26,235
26,130
27,340
24, 665
27,115

28,1271

28,065
26,183
26,360
26,365
24,670
25,545
273202

25,665
25,685

27,220
254255

26,725

28,375

28,885
28715

26,565

28,945

26,420
[25,720]

1979

26,063
26,063 cor
*[26,335]

*[25,645]
*24 . 670

*29,840

[24,785]

28,380
**20,175

*[29,370]



Capacities - Rhodes, 1980 - 2

A206 =

A216 =
A217 =
A220 =

A222 =
A223% =
A225 =
A227 =
- A230 =
A23%2 =
A235 =
A410 =
A483 =

MS462

MS479
MS482
15493
MS504
MS549

MS225
MS554
MS603
MS604

MS397
1S350
MS349
MS342

MS3359
MS340
MS338
MS B4
MS620
US622
VS624
Ms599
MS608

1980 1979

29,570 *29,695
25,185 *[25,445]
26,205 *26,015

[24,525]
[24,570]

[27,735]

[25,550]
26,415
25,815
25,290
27,025
26,025

[25,125]
26,930

31,565
51,590

[26,265]

*31,570

25,885

[46,670]

25,780 *25,745
24,0451 *23,855
24,065 |
24015
[22,650]+
25,421 1
[25,765]

9,330 9,270

MS637

MS822
MS823

MS824

MS825
MS826

MS828

MS829

MS8350

- MS831

MS832
MS835
MS8%6
VG R 20

VG R 21

VG R 25
VG R 32
VG R 56

VG R 90

?/vi/80 2 A

1980 1979
24,1751

24,2111
24,195!

23,980
23,890
25,755

26,940
14,690
8,200
2,725
(9,145]!
21,340
21,4361
21,405!
21,4391
21,630
21,625
21,585
22,900!
23,440
20,967!
9,425

7,851!

ol 24l

25,004 !

[24,909]1

25,0911
[24a107]+!

[26,416]!+
27 4945

26,2731
26,3281

26,2771
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Rhodes ephoria floor plan (cont.)

back wall

22222222222222222222222222222222222222222222227

z 4
Z ; ' Z
z ;Z‘ z
22222222222222222222222222222222222222222222222
h
% eeeeceecceceeeeeeeeeceee hhhhhhhhhhhhhhhhhhhh
1 e e n n
w e E e n H n
y eeceeceececcEeECECECEEE nmnnMMNNNNNNNMNNNNN-
ddddddddddddddddddadd ththththththbhhthththh
d d h ' &
d da t h
d — ol h Q} t
dddddadddddddddddddad thththththththththth
EELEEEELLLERELELEBELEL 1113144434443 44444444
g g 1 i
g r g i T 1
g g i i
h fefagededodedefededodofey-gogegodedofedes 13143433443 4434344444
a
% bbbbbbbbbbbbbbbbbtbb kkkkkkkkkkkkkkkkkkkk
¥ b b k -k
b ‘ b k k
; b p b X K X
bbbbbbbbbbbbbbbbbbbb kkkkkkkkkkkkkkkkkkkk

daaagsaaagaagagaagaaaaa
a &

a a
- A a

aangaagaaaaaaaagaaaaa

stairs

%111111111111111111%

1 1
1 /\ 1
111111111121111111111

n=2o0oaQapgr =

nEouds



19/vi/80 joz

, ]
R 3_ 2/

Rhodes ephoria floor plan--Amphoras

Z(a)
u/ A9y A99  A£101  Al03 M@lg;7 A107 K108  Al110
u/  Ag8 A100 Al02  AlOL  Al06 Al109  Al111
Mz578 My576 :
3/ A126 Al128 A130 Al132  A13L A136  A138  A1L0
Mz566 MzL85 MZ548

1/ Al1o7 Al129 Al13]1 Al33 Al135 A137 Al139
Mmeu MS? MzL922

E \
w/ K73 ATL A75 A78 i TA77 A78
M7l 39 M7L55 M5 MzL)0 Mil33 M¥),35
u/ A79 A80 A81 A82 A83 AL
ML 3L Mz)y19 Mzl 20 Mz)17 M7h15 Ms)18
11/ A85 A86 A87 AB8 A89 A90
MZIL51 Ms388 MzL12 Mzu7s M=zuah MTL08
1/ Ag1 A92 A93 A9l A95  A96

MI321 ML 0L MZllo Mip11 M~ 109 Mzp16

£

u/ Au9 A50 A51 A52 A53 A5l
Mz38YL Mz 385 M>386 MI362 M“379 MZ 380

u/ ABS A56 A57 A58 A59 A60
MI38% MZ382 Ms3281 M,38 Mzulu6 MX),36

a/ Ag1 A62 A63 A6l A65 A66
Ml 05 Miy31 Mzl 30 Mol Mzh32 Mz 26

1/ A72 A71 A70 A69 A68 A67

MLy MzLL8 MZLn7 Mzl 29 ML 28 M1, 27



2

Rhodes ephoria floor plan(cont.)

u/

u/

1/

1/

u/
u/
1/

1/

v/

1/

A37
MIll1

ALO
MsL52

=

AL6
MzL50

Al3
Al9
Ap5

MzL72

A3]
MZL7L

Al

A7

A38
M;_390

Al
M5372
K7L53

AL7
M9

A1y
A20
A26

MsL77

A32
M=1,76

A2

A39
Mzz71

Al 2
Mz373

ALS
MzusL

AL8
M>387

Al5
A2l

A27
¥i,78

A16

A22

A28

Mzy70

A33 A3l

Mzu71

A3

A9

MELL3

Al0

3,03

AYY A18
Aol

ﬁg13;69 M273
A29 A30

Mzue7  Mepes
— A36

ﬁ2289 MzpL2
A5 A6
Al11 A12



nt. )
des ephoria floor plan(co
Rhode

Z(b)

u/

1/
1/

u/

u/

1/

1/

u/
u/
1/

1/

Al12

Al113

All4]
AlL2

£156
M73z61

A162
M7353
A168
M=377

Al174L
Mz319

Al80
M)}\B 2l

A186
MZ332
Al92

M,37

A198
MxL,05

Al11l

A115

A1L3
AlLL

Al157
M7360

A163
Mz354

A169
M>378

Al175
M¥320

A181
Mizn2s

A187
M7 331

Al93
MzL22

A199
Ms1,06

3

Al116

A117

A145

[2277

A158
Mz359

Al64
Mz355

A170
MZZ366

A176
Mz 368

A182
MZ335

A188
Mxr329

A194
Mz 21

A200
My 407

A118
A119

Al1L6
A279

A159
M356

Al165

Mr370

Al171
M363

A177
M~367

A183

12333

A189
M2z328

A195
M7 369

A201
M7L03

9.04

A120 A122 AloL

Al121 Alo3 Al125

A278 A280 A282 A28l
2

Ap81 Ap83

A160
Mz357

A166
M5 275

A172
Ms 360

A178
M2365_

A18L
M235U

A190
M¥335
A196
M¥1,00

A202
Mru02

A28§7-———£>

A161
Mz358

A167
Mz376

Al173
M5322

A179
My305

A185
ME3B50

A191

Mx337

A197
Mzn23

A203%
M>01



L

nt.)
Rhodes ephoria floor plan (co

u/

1/

1/

u/

u/

1/
1/

u/

1/
1/

Ao0ol
Mz399

A210
My3L6

AD16
M7 350
A222
Mz339

A228
MZ326

Ao,
ML RG

A240
Aol6

A205
My396

Ap11
Ms391

A217
MzZ3L9

A223
M73L0

A229
Mz327
A235

A241
A2L7

A253
A260

A266
A272

8
A207 A20
ﬁgg? n Mr398 M>393.
[EjQ%11§3 A21L
' F,
ﬁ‘%él Mz352  Mx395
A219 Agzo
ﬁ;%ﬁ7 Ms318 Mz3u2
A225 Agz6
ﬁg%ﬁl Mz338 Ms343
A231  A232
8
6 A237 A23
%%%. §h96
A242 A243 A2ul
A2L8 ALY A250
A25l @255/? & [azs6
bo on’l
v + peckK
A261 A262 A263
M=31290. M33286-
 A267 AD68 Ap69
A273 A27h A275

J:05

A209

BRBBU M5 394
A215

Mr392

A22]1

M345

A227
M=3uL

A233

A239

A245
A251

A257 A258 ]
A26l

A270
A276



Mniversity of Tonronto
TORONTO, CANADA M5S 1A1

DEPARTMENT OF CLASSICS
16 HART HOUSE CIRCLE

March 11, 1980

Miss V. Grace

American School of Classical Studies
54 Souidias St.

Athens 140, Greece

Dear Virginia:

I seem now to be a vast number of letters behind.
This is partly due to a couple of mild bouts of flu over

the last three weeks and no doubt also general disorganization.

First, your letter of January 24th chiefly about Mortimer

Chambers. I enclose xeroxes of his 1l@tter and my reply.
I have not heard from him again nor seen any draft for his
proposed commentary. I quite agree that nothing positive

can be concluded from Johnson's estimated but I did think
that the variance of the linear dimensions he reported

might make people cautious about inferring capacity standards
from the jars.

Panathenaics are something that a student of capacities
must go into at some point, which I have not yet done anything
about. I had supposed that they began in the 560's and that
there were not any clearly before the Burgon amphora, and
I am not one of those who will let Solon out of the
590's.>But I suppose that there might have been earlier ones
that we have not found yet. I knew that several had been
found at Eretria (indeed in a book about Greece the Greek
Consulate just sent me they are listed as an attraction of
the Eretria Museum). They should be measured by styrofoam
and perhaps if they are in Athens this summer that would be
an opportunity or would the Eretria Museum be less resistant

"to scholarly attentions? I am a little hesitant, however,

to apply for another permit in a new area when I have not
yet published any work resulting from any of the s<¢a.e

Of Petm: I have had over the last four years, andthe
Panathenaics in particular would be slow to work up into a
state that meant anything because of the checks that would

have to be made ¥ California to London and beyond. What
do you think?

Secondly, about our proposed trip to Rhodes, I really
ought to have got things straighter sooner. As it is, I
enclose copies of letters to Dr. Papachristdoulou and to
Henry Immerwahr, and a second quasi-public letter to you of
which I am sending copies to the other two. The vagueness
about Maggie's dates is I understand a matter of whether it

10.01



10.07

Miss V. Grace - 2 - March 11, 1980

will be cheaper to go straight to Athens or to take a
charter to Athens and a London-Athens charter and she will be
letting you know about that any day now.

I also enclose a xerox of a letter to Katzev which may
serve as some sort of report of our activities in Ann Arbor.
I talked to Barbara and Carolyn on the phone Thursday on
the eve of Barbara's departure for Israel and they_ were in
reasonably good form, and somewhat intrigued by #de= scheme
to have styrofomm made something like a quarter the weight of an
equivalent volume of water so that we could use scales.

But this might be to compound error, and it seems that good
scales are expensive. Barbara will be coming to Athens
about July 16 and will be in Ann Arbor in September so that
I shall overlap her twice. Although I sent Katzev some
draft of the methods paper as we revised it in Ann Arbor I
think you will not object to my saving your package for the
summer when it will be a little more complete.

I enclose also copies of an exchange of letters with
Petruso which may amuse you.

Yours sincerely,

Meew

MBI M.B. Wallace
\ AN
? s gt %Jr\::j Thosian | hoth s 7"”;’5“;\“
Qzuw . Lot F1&wj14ﬁ5agngm 7).
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Muniversity nf Toronto
TORONTO, CANADA M5S 1A1

DEPARTMENT OF CLASSICS
16 HART HOUSE CIRCLE

March 11, 1980

Miss V. Grace

American School of Classical Studies
54 Souidias St.

Athens 140, Greece

Dear Virginia:

My Toronto-Athens ticket is May 9-July 23. I wish
I had discussed the details of the possible visit to Rhodes
more with you in December. I enclose a copy of the letter
of Dr. Papachrisdoulou about it. What I am least sure about
is application to the Ministry. If we all go together, is
it possible and proper for Maggie and me to be included under
your permission? If there is any likelihood of my being
there when you are not, should there be a separate
application for me? Time is short enough so that I am
sending a sort of conditional request to the firector to
apply to the Ministry separately for me if you and he
think it desirable. Also what about accommodations? In
view of the &&king (thig%gh which I apologize) might I leave
them to you and to Maggie after she arrives, which I gather
is to be April 4th or a day or two later?

Yours sincerely,

/\/\&'L Uu@«tuz

MBW : MP M.B. Wallace
cc-Dr. J. Papachristodoulou
Prof. H. Immerwahr



Wniversity nf Toronto

TORONTO, CANADA M5S 1A1

Y 4
DEPARTMENT OF CLASSICS Lr \ Lo
16 HART HOUSE CIRCLE A ‘ IR Y

November 19, 1879 ‘a y ? Py

Miss Virginia Grace, CO (N y

c/o Mrs. F.R. Grace, ;?:2;" _ .fy
113 Lakeview Avenue, PARL %'ﬁ
Cambridge, Mass. 02138 A,

Dear Virginia,

You are he@fcearly! And I am late in acknowledging g
your letter of October the lst and the offprint, which
arrived shortly after the letter. I had forgotten how much
there was in it (including an alarming promise to publish
Samian Capacities).

Alan Johnston I met him in London when attending the

Centennial of the Hellenic Society and he was very friendly
// and told me about graffitti on Pan-Athenaics. He hasn't yet ’
sent me any xerox of that but he did send me an offprint i

i of the BSA 1978 paper. I am afraid I set him on the track {\w
of the translation of the Brashinsky paper. v

Brashinsky I entirely agree that publication is,useless T oA
without specific data including identification for eu? jar ™
involved. You will be happy if perhaps a little surprised Vv
to hear that in his paper on Hellenistic Rhodian Capacity
Standards which Maggie has just finished translating from
Brief Notices 154 he does give data jar by jar but this
is partly because he has only a few new ones I fear. I have
only one or two Chia between 25 and 26 litres and although
I am soft on linear measurements I am not so soft as to think
that any formulas have been adequately established. I do not
have your typescript of 13.10.62 on Chian measurements. The
embarrassing truth is that the relevant box of Pa's papers
keeps eluding us. Maggie and I cannot quite believe that
further searching will not turn it up. If we ever get enough
Chian to publish I will certainly refer ¥igorously tahétandards
decree (not the coinage decree) without I hope falling into
as it were opposite, or melgrological, error and assuming, rather
than seeking to s&, that the different typesessimsips of standards
bore an easy relation to one another. I have been in
correspondence on this sort of issue both with To Andrewes,
who has taken the view in his chapter on Solon Qﬁ%éirevised CAH

) that coin weights were borrowed along with the hame of the MNA
4 from the East and that native Greek Standards need not in the
7th century, indeed should not correlate with them.
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Papachristodoulou

I enclose a copy of his reply to that tedious
typescript you saw in July. My letter to him had contained
a suggestion of a visit in the 2nd half of May but I see from your
letter that you have unfinished business there and make the obvious
suggestion that we might come together. If that secems
like® a good idea does May remain the right month. I expect
to get to Athens the 10th or 1llth,t en planning on being in
Greece, as before, until roughly mld—July, or maybe the end
of the month if the teaching assignments for next year don't
include strange courses. Shall we perhaps be seeing you
on your current visit? Maggie and Dgugald will be in
London from December the 19th to January the 4th _and I am not
sure whether we can prevail on you to travel #hig far no %%
Toronto in any case, though if it fitted a&eag—wrﬁﬁ—%ﬁg isit s
we should be very pleased. I shall be at Boston from the 27th
to the 30th.

Ungentaria

I enclose a brief note on my inconclusive activities
of the 5th of July which may amuse. I sent a copy some time
ago to Ginny but haven't had any comment.

Katzev

Michael sent me some comments on the Rhodian report.
Apparently in the end I have persuaded him that the value of
a cup of pellets can only be'inferred by comparison with water
measurements for a given sort eftsize of jar, rather than
measured directly. It looks as if he will be measuring
in Cyprus this spring.

I saw Carolyn Koehler at the Philadephia meeting on
Classical Trade (published in Expedition)and gather thatshe
has a lot of Corinthian figures. She and Barbara and I will
be getting together in January and hope to hammer out at last
a Capacities-taking draft, after which I shall send you an even
longer letter.

Yours sincerely,

M ce



csliiteion e o

17

T ——

MINISTRY OF CULTURE AND SCIENCE
ARCHABOLOGICAL INSTITUTE OF DODECANESE
RHODES=-GREECE

RHODES, 23/7/79

Y Y T Y T

Prof Malcolm Wallace
American School of Classical Studies
54 Souidias Street

Athen s (I40)

Dear Prof Wallace,
é
ThankK you very mueh for your letter of July 7th ahd the information |
included, ‘
We shallbe glad to see you again next year. A new application to the
Ministry of Culture and science for 1980 would be necessary. We have no-
thing against the time you suggest but I think,it would be better to fix
it more precisely during the early months of the next yeare.

Please give my regards to your sistere=-

Yourssincerely

T

JOHN PAPACHRISTODOULOW
EPHOR OF ANTIQUITIES







C3.

“‘”6 19¢0






r ’ Y% 4 T
Claxe | Y&, MBW, Mitses Moduales

Ca.

Moy 1960






p(\p\\lr Moy J‘e\D\ p

e M‘“‘@’S“” Seceedis cuud O.[)ég/;x
Y. %o
\5\'om @Jou W\v






P(‘-'\/vd | g MQOQ‘S&&,,MO We @ud O -
v Elhoder
J.go



;;v'{ ki ‘? l"’" " L ‘\
¥ ! "“ &4 4 \
X\ . T - o
0 ; ® Sy e o ‘
o - -~ /,# ?\i 4 y \\ '-
2 = b O

) | S o o/ NN JE
y e o

-

e | J | 7 -~ " a
‘f‘-*ﬂ’d- - R

R __
T—-

s ——y
gl AT "i&‘é'ﬂ
‘ At SRS .



. Q.

1990
Py






545

457
>
.

O.
ool
=<
<
o)
pr;
@)
h'd

O A
- <
i -

- A = —

03 X N¥10oXA












(Douse wn Ha C'BQ(,‘\/\(—./Q,\_Q.&—& o~ %ﬁw{)g
Mﬂu\ 2BL2)  qg0

o Ay Ao>-tha
Urwﬁ cod. karees ! (LQ(;;L_:Q_’ Yy






Uore and 4 cotd s gip  juck st ¥
Pl P Blesdy s fai wes, Moy 21
[CI%O p)
okt MosHo






Csa.

ﬂa.»b (9¢0






C3,

lﬂ,o»a (9D






Ca.

Maua 19¢0



[0 Jolv 1974
Dear Miss Groes | L
1L am uﬁmﬁ mn your boy. a wpy of
%mphor“& APt Mepsoreneints , Bhades | June
1979 and & copy oF Me Wallaces \eer Yo
De. PAP&Lhr\%%ggoo\ou as nstrocthd by Hr.
Wallace befoce hus 3553%‘“&0“5)-

Si ncerely,

ez ;fwmﬁ
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American School of Classics1 Studies
bouidias wot.,
Athens 140.

. &, v 19 |

| e \
-
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Dear Dr. Papachristodoulou:

I am most appreciative of your kindness
and of your help witl the amphoras, and 1 might have written sooner
to say so. But even a brief account of our measuring took time to
make. What is enclosed could be better, but I wanted to send
something before going home, and it does state methods and results.

The methods and the basic ideas are
of course Miss Grace's (who is writing separately). The errors
were mine, like the idea of pouring styrofoam pellets from one jar
to the next - cf. page 5. I have not checked &1l the figures, nor
asked a statistician about them - whether, for instance, the medlan
figures or the averages oOr the middles of the ranges are the most
significant. And the discussion of the results generglly is
preliminary and tantative. liy impression is that Miss Grace finds
both the idea that jars were accepted within a range of # 5% or
circa 2.7 liters and the idea that the standard could slip down and
be raised again in practice without any formal public change being made
(page 9) rather unconvincing.

I shall be working on the problems over
the winter, and I shouic very much lile %c conc hzcl: Do you next
summer for a few days to go on with the study. I regret proposing
to try your patience and disrupt your workrooms & second time
(especially when what we did this time actually damaged cert-in emphoras]
But you have more material than I rezlized ond more than I could
handle this time even thoygh we stayed longer than we had planned.
Partly I had hoped that measuring about half of the Soleil find
would give enough information, and it now seems better to measure
511 of them (we did in fact 109 of about 130 that are measursble).
4l1so I should think more about the Villanova Jars, and others in
Apotheke 5 of the Museum. And Table E indicates some of the checks
that need to be made on the figures that we have already collected.
would & visit of a weekx or ten days in mid-lay or any later pert
of the summer be possible?

Yours sincerely
/N Q.
(Malcolm Wallace)

Ps I apologize for my inexpert typing, done on severel machines -
in the List at the end and A are meent to be the same,

PPS There §hould at some point have been a reference to VG R 22,
23, 24, and 33 as jars published by Maiurli in Annuario L/5 (1¢21/2)
ohd-267, under numbers XIII, XVII, XVII, and I, ’
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AFMPHORA CAPACITY MEASUREHEHTD, RiiODo, JULE 1979 21é47{

By the xind permission of the Greek Archaeological Service and with
the very generous cooperation and assistance of the Ephor of Antiguities
for Rhodes, Dr. Papachristodoulou, and his steff we were zble to
measure about 175 amphoras at the erhoreia between June 1 ang June 1k,
1979. Our purpose was to add to the considerzble number of measure-
ments of Eellenistic hhodian amphoras already taken, brimarily by V.
Grace, and to learn more about the taking and the interpreting of such
megsurements,

Ihhe method used depended on whether the Jar could be measured
with water. For WATER HBASURSMERT, a jar was set in e tripod on 5
reised surface, adjusted until level, and filled with water to the
brim. The jar was then left to absorb water into its clay walls for
one or two hours, and water was added until the jar was agailn full to
the brim. The water was then siphoned out with a piece of clear plastic
tubing circa 0.01 m. in diameter and circsg 2 m. long. One person
inserted one end of the tubing, with a stick tieg to it to prevent
curling and to take it down toward the bottom of the Jar, ¢ very little

way into the jar at first, not displacing water over the brim., angd

~ [@$
/

guickly lowered it as the surface of tle water in the neck of the jar
sank. The other person sucked from the other end of the tubing until
the flow of water was established, inserteg it into the mouth of ¢
25-1iter demijohn, ang spat into the denijohn the vater tsken in, When
the demijohn was full to the brim the tubing was oved to 2 2-liter
whislky bottle, which could be reused several times if hecessary by
blocking the tubing wit)k g thumb over the lovwer eng while emptying

the bottle. When the siphoning failed the Jar was emptieg through s

funnel into whichever contziner was bart-full at the tipy and t}

pert-full container Was then filled with & known anovnt of water fronm

A




ACMR -2~ 7/viis /9
2602

a graduated measuring cylinder (in the case of the demijohn larger
amounts could be poured in also from the 2-liter bottle). A record
was kept of how many times the demijohn and the bottle had been
filled; the capacity of the amphora was regarded as that amount less
the amount added to make the last containerful complete (e.g., dar x
took 1 demijohn plus 2 bottles minus 130 cc.). The exact size of
the containers was found by repezted messurement with the graduzted
cylinder: the bottle held 2,055 ce, and the demijohn 24,630 cc.
The result was then calculated in cc. by substituting these values

(some examples in Table A).

Reliability: Water from the Jjar might be spilt (especieslly

in transferring the tubing from the demijohn to the bottle or in
blocking it while the bottle was emptied). Fortunately the Jars

measured were often about the size of the demijohn, so that the flow
through the tubing had to be disturbed only once or not at a&l. When
three Rhodiaii jars (VG R 22,24, and 33) were each mezsured with water
three times the maximum difference was only 52 cc. (in about 25,000 cc.,
so the range was 0.2%). Pairs of measurements on two Chian and one
unidentified jar (Ms607, 4260, and no number) had ranges of 2, 28, rnd 26
cc. With one Chian jar, however, two measurements differed by 267 cc.

(MS628 - for all seven Jjars see Table A). This may have been partly

ct

thhe result of a possible error iu recording (omission of one use of the

graduated cylinder, holding 150 cc.), but we have occasionzlly ha¢ before
an "unlucky" set of water measurements where the range was as much as

250-300 cc. liost water results probably range from g.most accurstec to

apout 100 cc. lower than they should be, with o few as much as a

quﬁrtcr—liter low,

G
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Secondly, some water soaks into the walls of the Jjar auring
measuring (even if the jar has been left to soak up water for a
long time before the measuring). Since the Rhodian jars each
absorbed from about 400 to about 1300 cc while soaking up before
measuring, the additional loss during measuring (less than fifteen
minutes, while the sogking was from one to two hours) for jars
that were already thoroughly soaked can hardly have been more
than a quarter of a liter in the worst case, and was probably

usually much less. (For soaking-up figures see Table B.)

Finally, in antiquity Jjars used to carry wine were smeared
with resin or other gumny matter to prevent the wine from being
absorbed by the clay, and the gum will heve taken a little space;
also a little space must be allowed for eir and for stoppering zt
the top. Our figures are not adjusted for the effects of
absorption, lining, or stoppering - we list simply amounts of
water we got out of full amphoras. The figures are at least
comparable to each other, and we expect also fairly close to the

usable capacity of the jars ig antiquity.

If a jar could not be measured with water (for instance, the
Jars from the Hotel de Soleil find were broken and mended, and we
dié no water measuring at the Kasstello), we measured it with
SIALL STYROFOAM PELLLTS of about uniform size. A jar was set in
& tripod and adjusted until level. 4 metal cup was repeatedly
dipped into the sack of pellets until overflowing, and a stick
drawn across it slowly but firmly to remove the excess and produce

uniform cupfuls. The cupfuls were poured through a funnel into
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the jar. Lach time the cup was emptied the person pouring
announced its number, which the other person repeated aloud and wrote
down, preventing any mistake in the count. When the Jjar was
level full to the brim, as shown by drawing the stick across
it, the amount left in the last cupful was measured in the
graduated cylinder. A4 record of the capacity then existed as a number
of cupfuls less & number of cc. To establish the number of cc.
which should be counted for each cupful we took the averages of
repeated styrofoam measurements of four Rhodian jars (VG R 22,
2%, 24, and 33) and assumed that théy should be equal to the
value for the capacity determined by repeated water measurements
of the same jars. The resulting combined figure was 515.2, SO

we counted each cupful as 515 cc. (Tgblc <)

reliability: The styrofoam pellets may occupy the space

inside the Jjar loosely oT more tightly, and of course the jar
will hold more pellets if they are packed in more tightly. It
might seem desirable to stuff as many pellets into the jars as

one could (e.g. by stirring with a stick), but this is time-
consuming and may be bad for weak jars, and the results are

rether unreliable (it seems as 1f one can go on getting a few more
pellets in almost indefinitely). Ekarlier tests suggested that
"loose" figures when we made no effort at all to "stuff" the jar
were as repeatable on later attempts as "tight" figures, and so

we took only "loose" figures. These do have the disadvantage

that if & jar is tapped or slightly shaken by accident the pellets
immediately settle down in it, and in & few cases we got more

pellets in then we should have as a result.

inother problem resulted from a short-cut in the method.
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As many of the jars were of similar size we thought it would be
quicker not to measure each Jjar individually by cupfuls, but, when
one Jjar was full, to pour the pellets from it into the next jar, and
record how much had to be added or subtracted, and then to pour the
resulting amount into the next jar, and so on. (E.g., if Jar x held
50 cups - 30C cc., Jar y might be that amount plus 2 cups - 200 cc.,
therefore 52 cups minus 500 cc., Jar z the new amount minus 3 cups
and 400 cc., therefore 49 cups minus 900 cc., etc.) To reduce any
problems resulting from this procedure, we started again with a new
"direct" measurement by cupfuls every fourth or fifth jar, and ﬁiﬁe%:;1
Jars were measured both directly by cupfuls and indirectly by pouring
from other jars. 1In éEég% cases the direct measurements by cupful
were distinctly lower, and on the average they were lower by about
one percent (Table D). In the attached list "poured" styrofoam
measurements are accordingly marked with an *, and are probebly about
one percent too high on average. ** indicates measurements made
after more than four pourings in a series. lieasurements which are
otherwise particularly dubious, either because of the amount of
cardboard and plasticine patching or because of an error like a
slight spill or shaking of the jar, are given in parentheses. Of course,
even the figures for ordinary measurements by cupful have a margin cf
error; the range of pairs of measurements by cupful on four jars was
circa 100 cc., or less than C.5% (Table C) - with one other jar it
was 810 cc. (469 = MS429 [see Table E). 4 single styrofoam measure-
ment should probably be taken as normelly accurate only with a margin

of error of + 1%.

The results are not uninteresting, though much more study and

5

cOom

o)
a

zrison with other data is needed before conclusions can be drawn.

ct

lmos

p>

all the Rhodian jars measured are dated by V. Grace between
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circa 300 B.C. and circa 200 B.C. A4ll are between 20 and 31 V2
liters in size (except MS604 at 9 V4 liters) - all but two are
between 23 and 30 Y4 liters - all but eleven are between 24 12
and 29 liters. These results are not unlike other known results
(some of which are summarized below). ficcepting as a working
hypothesis that jars that were stamped with the same eponym were
certified as acceptable on the same standard, we can explain such
an apparently wide range of variation in several different ways.
The standard may have been adjusted or even altered once or more
often. Even the jars of one fabricant (pottery) in one year will
naturally vary somewhat from the standard that is aimed at. Some
of the jars measured may have been discarded as failing to conform
acceptably to the standard intended (the reuse of the Soleil and
Villanova Jjars for other purposes than as containers is at least
compatible with their being rejected batches). 4ind some of our

measurements will be wrong in ways that may affect the picture.

The jars of the Soleil find from the one year of the eponym
Fausanieas, circa 240-230 B.C. range, surprisingly, from 24 3/4 to
35C V4 liters; in fact jars with the "Kreon" fabricant stamp cover
that range, 5 Y2 liters. One might well question whether they could
ever have been used in trade or were not rather discards. However,
the Jars of Fausanias/Damonikos, Pausanias/llikythos, and Pausanias/
Zenotimos are less varied. with Damonikos only 1 of 41 jars falls
outside the range 26 Y4 to 28 V4 liters (median value 26 Y4), with
Mikythos 4 of 27 jars fall outside 26 V2 to 29 liters (median value
27 V4), with Yenotimos 1 of 26 Jars falls outside 25 5/% to 28 v2
liters (medien value 27 V4 liters). ©Does this range of 2 Y2 or 3

liters suggest that the Jars would or would not be acceptable?
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By comparison, in the year of Theuphanes about 210 B.C.,
1 of 12 jars of Kleisimbrotidas falls outside the range 25 to 26 3/4
liters (median value 25 3/4 liters). In the years of Kratidas and
Hieron about 200 B.C. 28 of 29 jars of Diskos measured by V. Grace
evidently fall within the range 24 Y2 to 26 Y4 liters (median
value 25 liters). Some further measurements by V. Grace of Jjars
of various eponym years and fabricants suggest that there was an
increase of size shortly after 200 B.C. (to a median value of
perhaps 27 or more liters). 4 good deal earlier, about 300 B.C.
2% (presumably contemporary) jars from the Kyrenia shipwreck
measured by Ii. Katzev showed more variation, theugh 18 were between

24 %3/4 and 27 V4 liters (median value 26 liters).

Rather than suppose that most of this evidence is the misleading
evidence of discards, we might accept a range of 2 V2 to 5 liters,
exceeded by the occasional Jjar (12 of Kreon's 14 jars are between
25 VY2 and 29 liters, median value 26 3/4). Such a range of about
+ 5% does not seem excessive in the manufacture of large clay vessels
intended to be uniform, and is indeed no greater than the apparent
normal range of Greek commercial stone and metal weights. In the
vear of Pausanias 93 out of 1CY9 measurements fell within the range
27 liters + 5% (25,650 - 28,35C - or 2.7 liters. [By coincidence
if the range 1s shifted downward to 26.7 liters + 5%, or approximately
25,2350 — 28,050 liters, there are still 93 jars within it, but 13
above and only % below instead of 9 and 7.]. Since styrofoam
megsurements may be 1% too high or too low, and poured measurements
are from about 0% to 2% too high, in fact measurements within -6%
and +8% of a norm are compatible with a real variation in Jjar size
of + 5%, and 102 of the 109 measurements fall within these limits.

So well over 90% of the jars of the year of Fausanias we measured

F—4

probably really fall within the range 27 liters + 5%.

n addition



ACKR -8-  7/vii/m9 26.0%

755 or so of the jars of one fabricant in one year are uniform
within a much smaller range of perhaps 1 ¥2 liters or under + 3%
(as are 21 of the 27 measurements of Pausanias/Nikythos jars).

The ranges for the years of Theuphanes, Kratidas, and Hieron (the
only others for which we have even ten or a dozen figures) are at
least no worse. A range of 1 V2 liters for most jars, and of 3
liters to cover nearly but not absolutely all Jjars, may continue to
seem large. It is particularly odd that the median value appears
to decrease or to increase by such small zmounts - a liter or even
half a liter. It would be difficult for an ancient authority to
ascertain or even to specify such changes. The difference of median
values among different fabricants in the year of Pausanias is even

odder. The hypothesis of a + 575 range has difficulties.

Of course, the capacity of an amphora is determined by its
linear dimensions, and uniformity or variety of capacities implies
uniformity or variety of linear dimensions. w€ measured the height ("),
the interior height or depth (D), the maximum diameter (Dmax), the
height of the maximum diameter (HDmax), the height of the neck (Hneck),
and the maximum diameter of the neck (Dneck). These figures (see
Table F) give plenty of scope for hypothesis, and what follows is
partial and preliminary. (.e omit for now HDmax as the least reliably
measured and Dneck as least importent for capacity.) The Fausanias/
Zenotimos Jjars are less in height ang greater in maximum diameter
than the others of the same year, their median dimensions being
H 77 cm., D 70 3/4 cm., Dmax 36 Y2 cm., Hneck 23 Y4 cm. MNikythos' jars
are distinctly taller ang slimmer, with median H 79 Y4, D 73 Y4, Dmax 36,
Hneck 23 3/4) Xreon's ang Damonikos' jars are intermediate in dimensions,

with median H 78 4 cm., D 72 cm., Dmax 26 14 Chi., Hneck 24 cn.
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Dimensions of individual jars of the same fabricant (as recorded
by us) have ranges of from 1 3/4 to 4 V2 cm. (and Kreon has one
outsize jar). If the few most different specimens are excluded,
the ranges of the majority of jars' dimensions are from 1 to 5 cm.,

and 4enotimos has on the whole the smallest ranges of the four.

For Theuphanes/Kleisimbrotidas our figures are, median H 77 3%/4 cm.,

D 75 cm., Dmax 35 V4 cm., Hneck 25 cm. For Hieron/Diskos with
Kratidas/Diskos V. Grace's figures give H 78, Dmax 34 3/4, and for
the larger jars of the earlier 2nd century, H about 82, Dmax about
34 Y2 or 34 3/4. Tor the much earlier Kyrenia Jjars li. Katzev's
figures give H 96, Dmax 36 3/4, a quite different design, which
nonetheless produced a median capawity very close to that of
Theuphanes/Kleisimbrotidas. Thus between the Soleil and the Villanova
finds H remains about the same, while Dmax declines by stages about

Y4 cm. in relation with a decline in capacity of nearly 2 liters.

Immedlauelj afterwaruu, Jars became larger in capacity and greater

in helght the dlameter remaining small. The range of normal H and D
is about + 1 V2 cm. and of normal Dmax about + 3/%4 cm., or about + 4%
(excluding extremes). Since jars sprink differently in firing, the
ranges of dimensions in each pottery in each year before firing must

have been very small indeed.

In summary, apparent uniformity ie combined with variations of

median capacity, height, and diameter, even amon’; different potteries

in the same year, and az rise and fall of medisn capacities between
25 end 27 Y2 liters (with almost all Jars between 24 Y2 and 28 12— 29

N

liters). MNore wrecks with Rhodian Jars in trade would help show whether

our evidence is misleadine. If not, we see neither disre

~
O

gard of uniformit
-1, apparently, to a standargd

speculation that the
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15607 Chian Y obottles — (200 — 144)
Ly n — ( 200 - 142 )
=4 _ .

Calculation: The bottle held 2,055
b d

5x 2,055 = 10,275, “he anount required to fill the last bottle
in zddition to vhat came from the jar ranged from 58 to 5C cc.
50, average, and subtract 57 cc.

Result: 16,275

o7
04210 10,218
1.562& Chian 1 demijohn - 2 bottlec - 20 x 15C cc. - (15C - 100)
o /
1 1 _ 5 " _ &8 n = (_15( — E;é)
Csliculation: The denijohn held 24,630
The bottle held 2,055

(a) 24,630 20,520 (b) 24,630 18,465
4,110 3,050 6,165 1 26L
204,520 7,470 18,4¢5 l/,LL)

Y 470 - 17,203 = 267, ‘here

may be. an error of recording (say,
1l x 150). But, not knowing, one

nust average.

T‘_ 11‘/ r/ﬁ,zgj)
134
17,527 round to (17,35C)
4260 Chian 1l demijohn - 1 bottle - 17 » 200 cc.
s & -2 " - (1Vvottle - 3 x 200 - (206G -~ €2))
Calculation: The cemnijohn held 24,630
The bottle held _,<>f
(a) dﬁ,Qgg Lg,)// (b) =l G5 20, 520 2,055
2,055 3,400 4,13¢ 1,317 726

22,575 19,175 7G,520 I3, I,517

19,20 = 19,175

O
™
o
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15 714 - O 2.5
Result: 19,175
14
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Table B smount Soaked up before 'easuring - Rhodian
A32 = ISH76 left for one hour 798 cc.

AlCS n 2 hr 10 min 568

Al26 18560 o 1 hr 2C nin 570

A1ZC  Ls4bb i 1 hr 20 nin 415
1 3609 " 1 hr 50 nin 12C0
15635 0 [not recorded’ 600
VG R 25 M 2 hr 1C min 1204
VG R 24 B 2 hr © nin 1082
VG R %3 n 1 hr 30 nin 1084

Ilote thet the last threc Jars are all Ifrom the Villanova
find, and 1.S60Y is of about the same date.

Table C iverage Velue of 2 Cup of otyrofeanm Tellets
VG R 22 5C cups = 50 cco
50 cups + 30 cc. .
(51 cups - 46C cc., which, substituting 1 cup = 515 cc., is
5C cups + 55 cc.
jverage 50 cups + Lz cc. Jar held 25,850 cc. water (Table i)
So 5G cups styrofoan 1is equivalent to 25,838 cc.
RLSULT 1 cup 516 6
VG R 23 50 cups - 435 cc.
5C cups - 485 cc.
iverage >0 cups =410 cce. Jar held 2%,3CC cc. water
So 50 cups 25,760 cc.
1 cup 515.2 cc.
VG I 24 48 cups - 250 cco.
486 cups - 150 cc.
average 48 cups - 200 cce. Jar held 24,550 cec. water (Teble 1)
cr @] oY1 7
S0 48 cups 24,750 cc.
1 cuyp 515.6 cc.
Y& R 33 4¢ cups - 25 cc.
4& cups - 110 cc.
iverage 4 cupe - GO cCe. Jer held 24,580 cc. water (Table
50 4& curps 24,548 ce.
1 ocup 513,53 ae.
How &sversge the ve.ues for one cup 515.25cc.
Justified by the other three celeculetions ) -
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Table 1 Range of Repeated Ireasurements by Cupful
VG R 22 105 cc. (3 measurements - “able C

VG R 23 50 cc., (2 " "

~—~

VG R 24 100 cc. 2 " " )
VG R %% 85 go. (2 " o )

LEC = 1'2429 81C cc. This jar was neasured a third time aiter we
found that it had Vclcenuule bteen done
twice and that the discrepancr was so great,

and the third neasurenent was only 1C cc.
different from the second. s

By comparison, vhen seven Jjars of various siz: series were
each measured three times with styrofoam at the Jgora the nayinum
range was 35C cc and the next greatest 20C cc. (2 jars). . mistake
in recorcing one cup is barely possible, but as the diocrepant
flfure is higner Lhan the two thet agr eec it would heve teo be of
writing the rigure for the last cup, forgetting, and putting the
following number down. Iven so a difference of 310 would Le high.
The neasurement was made on litsos' first day, and perhaps his
cupfuls were not yet as standard as they becane.

It is hard to know what to think abeout the discrepant Tigure.

Cperators and leasurenents: apart from the discrepant Tigure
the repetitions here are very

little different from the original nmeasurenents, suggesting that

the pourlng was consistent on The whole (as well as the method
sound ). But all the palrs of Tigures are for jars done by litsos.
Cn the first three deys Roussos did 21 jars. G of the figures
fall within 2 liter of 27 liters and cdo not afiect any ol our
tentative concluulonu, and 2 of the ot Imocst in that range

ers
and not troubl . It looks as if Roussos v pretty consistent
with lLitsos,. _:,~ut the figures for ,V#3 = 17 (Kreon [24,705715,
4183 = 118335 (Lreon **30,175), and Lai€ = 133%5C (Jireon *[25,445 7
are of some importance, as is the fact that Roussos did of lreon's
14 jars. Tt would be desirable to ho Iitsos fedo tliese three

and sal? = Iujh( (IIreon 26,015 - “014“ok' only "direct" Lreon

reasurenmen

Fing j‘”s notice that for A% litsos' result wa
oy

3 . was &40 cups, nine
4C cupg - 3qQC cc., nmy sister's 4 cups - 180.
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CAFACITIES OF AlPHORAG liawUKZED Il 0D, JULE 1-1%, 1:¢79
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Capacitiecs - Rhodes - €/vii/V9 2”7203

1S 367 28,045 £206 = 13397 * K50

O

S~ 2O o8 7 hOO) = e 26 .585
115565 au,/ng.o A207 = 15398 * 26,585

1'%25 *27,165 A208 = 1153393 *25,985
«(26,555) A209 = 111394 27 4435

s
N
NS)
=

¥

15525 *¥27,165 £210 = 15346 26,780
556 *25.4,960 211 = TI0391
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153333 *%30,175 4212 = 11351 (28 ,245)
K5330 *>27,350 1213 = 1935

55 *27 415 L2148 = 115395 $ 28,450
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LIGA4C5 27,255 L2288 = 15326 O s 2RD
15406 26,845 A229 = 13327 24273520
15407 25,785
10407 27,250 A2%Y = L8496 *27,340
1G402 *26, BA
3401 *27 440 126C 19,20C
115399 25,44
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4356 27,



" Coas MR, el SRR
Capacities -~ hLhodes - u/Xll/ﬁ’Zj%CQ

1
. o B i R e
AH09 = 10598 *2l 530 1CGOY 10, 2y

12609 26,240

[

£417 =2GC, 440 13610 11,124

—

15611 1C, 890

A41G = 15600 27,003 11628 7,350 1

f—

L421 *(25,63%0) 10630 *17,39C
16631 *17 D45 1

- PR T s SN
A4E3 28,840 ‘ 156352 o

~5

\n
8]

\n

W

110633 09,596 1’

2456 = I3601 28,465 L6354 0,5

—_— <9

£
L4557 = 15602 “ 25, 450 15635 9,860

15161 24,170 Elastello] VG R 22 25,850 1
O304 30,245 ¥ VG R} 22 2543060 1
1'5%05 *20,200 F VG R 24 245320 K

10317 2%,170 ¥ VG R 33 DU 560 T

=
3%
}._l
N
~3
J
S
n

E462 =51 3 570 lapadenmetriou Intact *28, 160

FeA46% *25,875 K ; & 1 handle *26,275
1E L8 *27,085 T ' 7o oe,
neck line *2%,5%&C

SR *26,095 L

" o toe,
1>5“4 *259745 no line ;QT,D&(
176559 *26,555 Il ouseio]
1549 29,855 1 Baltze 2/7 25,165
I o604 9,270 1 (Last 5 ir K[astellol)

o)
@
\N
~\
O
Ny
<5
~
\'l“
~—""
—

Underlined numbers are of
non-hkhodian anphoras

No number Unidentified 9,390
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" Sources of error: the table is not absolutely level (which chiefly

/ . SINIL/TY g o N
r‘ ‘\
MIASURIND UNGENTARIA AT THE AGORA, 5/vii/?9

susan Hotroff showed me the four drawers containing about 2C0
fusiform ungentarii (behind the South lork-Room, Cabinet 13,

dravers 2,%,9, and G). Miscellancous shapes, sizes, and contexts.
The most from one context and with some chance of coherence wvere

in Drawer 2, "Grave 14" (which lMiss Grace tells me is Grave K in

C. Boulter, "Graves in jenormant St., Athens," Hesperia 32 (1963) =
Boulter's date is, probably C2a.). The 23 that could be filled

with water and stand upright I took in three sets, filled the

ones in a set with water from the Agora plastic graduated cylinder,
pul a few more drops in to make up for absorption (minimal), causing
each to overflow slightly, and emptied into the same cylinder,
affected reading the level in the cylinder), and one didn't always
shake every drop out, at least into the cylinder. The lines on

the plastic ccme every two cc., and I had difficulty seeing intermediate
anounts. I'rom all this and the repetitions listed it seems that a

single nmeasurement hight be out 2 cc either way.

T1C378 <4 4 P10390 12 12
T10380 a8 50 10391 16
110382 28 27 Tlca92 12 13
P103861 30 31 P10593 16
110383 el+ 110394 16
F10584 24 F10395 18+ 16+
110586 4 10,401 8 10
[(r1cs87] o4 P10, 399 14
Pic37 24 10,402 12

[Fl0]388 14 r10,396 18 20



et BB 2

B it

B e )

e

MUA - 2 =  5/vii/79 24.02-.

P10397 16
PLCAHO4 8 7
P10398 21 20+

Looking at them, I thought 404 should be smaller than the rest,

and that 320 and %88 should constitute the next smallest size

(so I missed 401), and that the others might be two sizes.

In short, if there were three or four sizes (8, 16, 24, [32?7]1),

I wouldn't have been a very alyert customer. And they are small,
cheap-looking objects not made, perhaps, for real consunption.
Roulter comments on how carelessly they were made (1 rejected 3
that would hold water but wouldn't stand on a table). I wouldn't
pe surprised if there were meant to be two sizes (not counting 404)
and the smaller was a bit nominal (the six 24s have some attraction).
But one won't establish that sort of thing without access to a fair
number of the strictly contemporary products of a higher-class

ungent peddling place.



CAPACITIES OF SOME AMPHORAS TAKEN

M A e -
— A4 2043415
A23 26,780 20y
Y33 A4 *25,740 "
b3 A25  *27,740
T 26 26,185
YFe A27  *25,105
Y30 A28  *26,380 y
v 429 26,215 ,
Y46 & A%0 %25.025 W
434 ALy *255450 u
Y36 A3%2 25,260 1"
uss) A33  *25,680 .
42 A4 %25,535  faus
A%5 25,810 v
v P A26  *26,605 it
290 A38  *27,825 5
-1 439 28,025 ’
=31 A4l *(26,975) I
A7 A42 *(25,805)
A44  *26,890 i
ysYq A4S *(27,;640)
A46 *25,780
e 0 e .
il

Y Yy A2
Pt

27/vi/79

IN RHODES, JUNE 1979

e 23,175
A <*/?—A49 *28,020
’ A50  *28,3%35
452 *(26,015)
A53 ~*26,340
AS4 27,%35
A55 27,050
; A58 *(27,585)
¥ A59  *26,715
“ ABO 26,980
L Mwoles AET 225,775
E sAG2  *27,690
N, 463  *26,005
A6l 28,840
k, }A65 *25,780
o 466 *27,520
A67  *(27,155)
A=) AG8  *27,805
AG9 26,945
A70 *28,9%50
Miguder A7L  *27,825
PR e
B4 A < P
\?‘((_ ) il pah’

L

1?

FIE
(}_L;_ 7

\ST,

30, o

Hq2ab

L’\"]



A4

A76

A80

A81.

A82
A83
A84

A8B6
A87
A88
A89
A90
A91
A92

493

A94
A95
A96

Al10O3

A106

*627,2303
*(28,250)

2275530
%26,705
26,340
*25,780
27,900

126,780
§27,970
*25,360
*(26,390)
*(27,860)
**(26,470)
25,325
*27,265
*25,960
*(27,470)
25,995

25,640

*24,900

Capacities-Rhodes-27/vi/79-2
HOOZ

Al26 26,063

4129 204870

A131 26,620

A133 26,205

Al38 *(26,33%5)

4156  *26,820
A157  *28.135
A158  *26,060
Al159 25,865
Al60 *(26,075)
Al61  *(25,645)
4163  *(26,455)
A162 **27. 880

Ale4  *24,670
Al165  *26,940
Al66 *(26,850)

4169  *28,840

AI7L. | 26,105



AT T T T T e T
30.03,

A172
Al73

Al76
A177
A178
A179
A180
Al81
A182
2>  Al85
Al84
A185
A186
A187
A188
A189
A190
Al19d

Al193
Al194
Al195

A197
A198
4199
A200
A201

27,4250
(84,785)

25,680
28,045
28,380

*27,165

MEEE,555)

*27,165
*25,960
r* 304175
§1ev 4550
*27,415
26,695

*¥26,950

**26,510

**25, 860

*27,780
1274375

*(294370)
*(28,930)
(25,940)

*27,380
27 4255
26,845
25,785

*27 5230

Capacities-Rhodes-27/vi/79-3

A202
A203
A204

A206

A207
A208
A209
A210
A2]11
A212
A213
A214
AP1S
A216
A217
A218
A219

A22]1

A224

A226

A228
A229

*26,640
*27 , 440
*x25, 440

*294695
*26,585
*25,985
Y7455
26,780
*26,620
*(28,245)
*26,335
*28,450
*26,435
=
*26,015
*26,700
*28,025

**27,325

*¥26,005

**27,855

*27,245

**2!7’52(}

* 7 20
27 4 340



Capacities-Rhodes-27/vi/79-4 30.04

4260 19,200 MS604 9,270 M;“
A3s¢ 333a37>\ 1S605 9,785 M|
A4Q9  *24,530%, 118607 10,268

MS609 26,240 M
A417 *26,440 MS610 11,124 M

MS611 10,890

A419 27,003}%f Mse28 17,350 11
MS629 *21,020 M
AU21  *(25,630) NMS630 *17,390 M
MS631 *17,245 M
A453 28,840 MS632 25,585 M
ME634¢ 1 95585
A456  *28,465 MS635 9,860

A4ST  *25,450'
q\/

VG R 22 25,850 M

MSlel 24,170 K VG R 2%'25,300 M
MBS3064 30,245 K VG R 24 24,550 M
MS30% *29,200 K VG R 844580
33 24,580 M

MS313 255 170 K

Papademetriou Intact *28,160
MS46l **27,325 iy One handle SES ST
Ms462 *31,570 5 No toe -
MB463% *25,875 K neck line *29,580
MS480 *27,985 K # No toe or line *27,640
MS481 *26,095 K
MS504  *25,745 Baltze 2/7 25,165

MS5%29 *26,555 M[louseio]

(Last 5 in K[astello])
ME549 (*23,856 K

Underlined numbers are of non-

Rhodian jars



! - L2 . .99
Calrbi' . € measodiva contautoss .vi.m 24
4T \
. v - . b o ~ o /
:{:/'\\v ,JY?’ i »\)O WA - ) ' ar- N\ '3(11‘. L 1T ‘o
i S ‘“
(AR ~, - = 5
et 200 ce Ol Cny

T Walizd messuned b.,)

s ee ofidie (Monsund by Ghg) a0
- 3 200
: - 1A%
:'( 31 3\4’\ 5\%398,q) so) \\‘* TQ—BQ\- ’1”0‘/5?5 1051
| | . _
493.4,5 6.9, .8, N~ 141 o5 72058
. ‘)QJS-’ ‘('*)BJ&‘;“' 2, q) ‘bs ”—( I 44<c EG_Z 2056
ICEREFES CRR e 2085
T
;1)3,3,%1;, §,%, 8,9, % - 143 =57 2051
: g lio 27 &
§ T@%Tgu@«x P oS - l’% : 2053k
JXJ\N\MM] ($6ldeer [MSW& lay eW\\’Jl:xguAc\jj stg
| “ Y
' = 285, 2o ¢f
) e} 5’(;;\_; e, \31"834‘7 53 E) 7} ¢ >»o\s o ) \() (3, 4 (200 ce - WS“ idrél(i(;) 24,535
,';./}' é’(:][) ),) ‘3\/ §J4‘) 57 (D) '7, g/ ¢ ! IO, \ ' ‘,‘Q_’ 71 < QO’Z) Cft- MSIC( ﬂ:"i’; 24‘, (525
24(95 . ”
oy { t , 2 240L0
24 64D C‘1,3,4,$,b,7,%,Q,(m ”7'1"(700"‘*‘“5555% 24, G ol

24 640

e

i 20 alto

3.4 {4 S y 18
Aol h2,54,5, 67,90, 90\, R ~ (00~ ko ec) g0 24, Lo

/ fiss, £

ftlos | 12,555 6,7,%,9, 15,11, 12 L; .

S

Bty a7 A

(l | ‘ ,l Jb\ 6 /(“ '( ?—’q “-) \\ \i\‘- = (',’ Rl //\(\/()



LB M6

/= 632>

N= 628

C oz~

T A
) iy S5 \2 72

;L(/u;/}‘i
3Z

2 A P3P
9,3%90uw

A A&Ps

24 sFlo

T, ¢

34,210

& s, 58



/ -— C"

QZ\»,&JA v /?‘I%UH?’

s Ao Scemi oS
4@02:]\«\.5

D B

M ?3’? = ANG

e s
A Too H

rme HEL

15 6 -
Msl\/mw L
RS
R S st g

o2/ /79
5%

)3 IZs

& 3\ S F0o

4 N 5 OFS

e > 3_ F5Ss

S5 SosFPsT

'Q_O,"(lb"'

00;“7_)3)‘5’

® in/ Y oo

.2)/ ’7‘-’)



gv)-/“f /,’1‘\

3 2 41
/M= 333 = A\@ | o é'*t?;j
- 165
326 l/Zjv :A i -
B S R S
331 \376— Ay 7,085
3473 PR N E, 695
345 > > ) cryF FsSs 7
5 P | gl e 57,357
3¢ /5 € °[_1§— 4&5] LewEST
3¢7 S * 26,520
3 78 /6 1 AF oHS ¥
354 44 e 2a 4o HleitET
35(? yé °c 3y ¥ o0r9o -
3 54 3% 16, FPe
Yol Ne 3 as, P10
L0é [ 44 ‘27, e
/e 4 5 ¢, uS
.-71/; q 9 eNZ, LES
1> p7 ras, 460
gy 147 27,970 7
Ja 7 é7 s7, 300"
)38 8 "L)..?;zsfj
b/;‘/ L < "[:z?,s’j.’;j /
0[};/(-10:‘ e
2 & h A= oL ey ¥ ";C';':l ;;
R gy 2 5 /1 g L6 170 il 2 7240



, XA S7A
/- ¢ e

@ \—mgos Ve /7l 9 @é{’u (K(:v
(P s S it )/Jv&:«@ F A= /

/ "lvz/é)cpa
M=z 35 /A\lﬁ g e
29°%

P ovsanees
0
e ys, FP



NS Ry

» X

/ 74
36

27, 32r0

“2F, FIO
2 ¢, 782

’ ;‘f_/ o>

Ky 2,

6 a =R
* . €,940

17 050
¢ )P.335

‘24, €95
N € 40 -
027, 23°
a7, 2T
8[}7,(960]
,tl}/“’ﬂ]
5 Fs @°
0’(}9; ‘1301

o[ 9. s 7e ]

e ;2?‘.)5)0

N €, s
q Po

Horeirt

kﬂ_zg:c;_';‘&t]

et

)
FLR

o ¥
—_—



/IS 2l A >
443 3

“U—Sozjh.uare

VT Y Y A €A

Ap.

A F_ FHo



/M-c
RNy o
Ve 7 4 ?Wl/lt X2/ //J <
KFM; Q""‘.‘“’s\—m D UM..L» 58
@ < < DA_
/NS 32, = A VX P -
352 23 i N
PR or el
354 \ 576 “J). £, 338
373 7> 5. Pes
24l R\ ‘15,060
“ ¢ [xs. S5 A
7/ ¢ 7t 'y 4 éz;%&/
4! 1 g e 53, 495
it 4! Sy 7530
| q.l (Y {X L).S’/ 7’7; Lowes?
B/5l b ‘27 Pos e
[ vy 7, 69°
Iy \33\': y & p B T8 327, P
b g & S ey A WAL
X /-112:«-: 2 ¢ ¢
Pwscwua/&
Doveden o
/\'\i 265 = /\ ‘7'69 -
o
2P 3P
, S0
<®WSMM7 %f’/’"“"\"d R d,c\)/‘.
/A
- >‘;‘1?sj
Loz



™M

(C?(w Szert 8 >

™M= 33 ¢ /3(\(5’2.
35 7 ) bo
36 i
394 201
34“] Yo 1
//}J Sl
Ty 3 72
@MW‘»M
/\/»:7: 2y A 2P
/.351 A 2
3iop A lo?
ST A no@
3¢ A €3
o 46 A 54
| 3

QPLWED% ”vi/?‘i (P\ﬂsdl

ax/ei /74
33

S

Doidere T

‘As 690 o

¢ [.Lé, o?SJ

¢ 3 F 2150
*y 2,435

e 3,040 b

e Y€ Fo5
°Ng FEo

4

<
Tl
’ci & 700
‘ ['lco ,3-‘15:] Wicases s
"NE,SPS

D_g)?.yf
= 5.4, 807
‘6 FIS

B e S

L. \;(,\? > F,uEs b 3y
—Tt.,."&‘ l C ‘/.’_

R \L/‘,»,) < 2.

(\ \ 3 -
/\’l‘{:‘\‘—x/.:, ‘2/(:, Pares

e



1

&P\L«ng— v?/7"‘ R%Ul%

ao Samt of

g 2>49 = AN8L

3 50 Q)6
3673 /7)
375 168
280 57

NI

342

l/</1.,6 o

Ap

Q2/00 /74
40

P

4
/
P
P4 )“/5——‘02‘};‘.’4
L &

337 nles
& [J.s‘, ‘wfj

‘:2_ é.l ‘OS
*[»e. #56) lowsosh

¢ 55, BEF

& lé/ng



/N -C

QL v e Resls
PM}W"\iM l/\*ccm
M= 2 AN73
M3 s24 A,\(_po
Mg 330 AP
NZ 33 A PP
Mg 337 ANP3
Mms 349 A 217
AT A #d

A 7O

M % gyt
M \ f/i\ {1

4

ezl

[EXH 79;] éLI\,ﬁELJ

* E. 6,55 S]
o»’/E), Z 3)’0']/' e 3?:5'\\_

O'E.lé'JQSo]/ P

. 301 ‘75 ih-/—&rﬁ,_\'/

z

3 €, 0l s
¢ [lé’, 3.30‘1
65 P 49379
e l_:-‘—n, 7o L’E 2, -l/ '
) J) 7 e /i 5 e c;l_)’,z

low



o /24 Roe.

Q2 /v /7«
i

P s
p0 San &8
A AN s 57 S
337 vq . n. BF
35S | €4 C . C sw €70 L E
360 \ s # C | ‘2P, (35 s
36> <2 C | 'E)-(,a\{j ‘n«—“«”t
/36? EX o S5, 680 L
T 61 | 45 v 1 Ds-,‘moj vi};&‘ ”
374 £ + 5 €. 340
. v R L 3 o F,025
343 »e# L q  c2s.98
7 @ 7 9> ns, 3315
/ﬁ’ /1 54 é ¢, 39 "/l
[//; P3 s,
1//7' 5> 3_413%0
Y50 a sas, 7%
i &
v UM PSR M HerEs T 22 3,0
, b gan Ca k@ P P I
v/ pawee 3 5< o p8 TP T (r n)‘wft,-,
19; r:/r/y ses
wrr 17

24"

NAVE s rs
; -



Ml
| L% i /74

43

K
vws gt 44 ? il

v & amnéS
& )_6; 6os

M= HYx z A 3¢



AN —C
RP\\'\”Q“ V‘/?’ﬁ %ul\@ [{—j«k
s anias A N S
/V]f Ys 7 P 13¢ |
B ‘ ‘A Ere
\ ff‘“"”'*g < l-o«:f&a\w‘:&, >
/M= M6 7 A 2 q
76 1 23 . €, a5
CTE> s 9 & 7&e
4 74 31 ey, FYO r1e®s7
L 27 24 S
1€, \ PS
g te S

y7&E 27
W@ﬁwﬂ@ R\M"MLM':L« T U
| . pw BT

/M wéL A 3¢
G 7O L& €€, 3P0
76 3> | 3 s, rE0w
g 771 A 33 . cAs €50
pME U773 A ‘55 7o

vgf ‘360'

srs  FE



L F
“ - I;‘”ﬁﬁEﬁL%

F abalcant
XOHC;}TM‘,_g -0“

Y
ogu

H MAKL MEOD MvN

o 763 . 0770 O 754
3co
o- 771, o0 7éx

‘3/~| o~

o ?faJ

D/"A& IAED MY

vl S
L

ACMR, -\ & —
=
A

DMAXMMAQ_E_?/\\N H AECK/W&;:’@N-M

OoLs 3, 023 o axl
—_——/J

0-332,9.366 366 0351\ 0723, - 708,06‘“
33/icm

=y AN
o-Zisx, 0707, 0635 o©-371, 03¢ 3“ 0352 0237, 0-231, 021
| om

2 A ‘/4m

/’\‘E‘h‘ -J] o -flr o-743 J-C).Féti o- 748, 0-73), 0 FeH, o372, C- 3¢ 0.55|) 01530 237,02
,/LMM =~/ m Hle cwm Qv Qo
__)-\ 3 B 5 143 0‘13;’0'1-.
of,_; 0.803,0 783, O FFY, o-74s, o 733,07 o 346, 0361 O3 7 O-ANEa T
M’@a’s 367" l‘/,_ v \ C v l /“W
3¢5 A:«;;-ow'?,onélc’-»‘
Kaeen - U o-pel, 0-7285 o FEF 0. 24y, 0720 0706 0372, 0:367, 07770 —
- ’ . 3/-\ [ ==
Ny <5 g g e 23/« | . B o c 237 oL
‘ . 2 L6 O ¥eH o 353, ’ Ly g &
- “'b o P9F, PTEE o771 o 739 9_'}'_1_\J 0-7|‘1_,05‘_,/_, y Y
! 7 — J “ ‘ ‘ w
l‘{ .2-.\/) [2dad 2 S/ e i
- o 02
23\ 0 7 51~37119',3_('J,0‘35" PR R
o I, PO (T &c% o 70x, 076G 7, 1 ’ 5 o 1t 2 e
& (YN
/Mxﬁ“ /a G 0.-356 RPN 23 c;1c)c~l
2 o-Fae, 0T, 0372, 035 . -
=il & P i o077l 0737 p, o s
> X | /5 &~
’ '3 o~ _5 [2ad
a’wwaﬂs 0'13}
: g -7 o 720 gl
‘ Nak/"\ l (& i O 1"
kl&cltwlw;x‘L & (\ ?,Oi) c 353 031} 0252 Clg‘;C)j
& RE# O 9 o- 0735, 7zxa, o 73 03¢ > 5 :
F v _’7—2—- 77‘ 3/ "10"“- 2 b - A
- g t3/4 o ¥ 7e e .5
- o 734 o-Fra O Fal O 3¢, 0353, ° 37, T
o ew, 222 OIS P e . i
‘/{—/\ y~/ \‘/—\ o | Fas on
ST et T i e
zis p3s, o3
079, 77( o ¢ _ -
sz\'A‘s '6‘(9' X3 2 035 o 34
0-7414)0'?;, 0‘?"‘5 O35 3 32,

—

e

o



