FIVE PAPYRI ON FOURTH CENTURY MONEY AND PRICES1

A number of the crucial witnesses to the monetary history of
the fourth century are unavailable though described, only partially
published, or ill-edited. The five documents presented here all
are of critical interest for one point or another. We edit or re-
edit them in the interest of amplifying the record for this diffi-
cult subject.

1. 0il and Meat Prices, ca. 334: SPP XX 93 5B ,6. /552,

The presentation of this text by Wessely obscures its useful-
ness, and a number of his readings are incorrect. We read the

text as follows:

e/ (véuurlwvog oftov (4ptdfag) Y+ wxpudfic (bptdfac) a Y/ -
e (&ptdBag) §/ v/*
vadrov daraclwv xal &pyvpuudv Tl [t]dwv (tdravia) Y§/,
v (vovtai) duol olt(ou) v§/ v*
vatrov oltou duolwg (Tdravtov) af§/+ vablou upLdfic duolwg
(6paxundg) ‘T
4 upfoc duolwc Al(rpac) g §' v* , (tdravtov) o (Bpaxpdc) ‘B-
€xalov (Eéotag) v* zﬁpaxu&g) ‘a, vl(vetar) duol
(tdravta) T (Spaxudg) ‘r.
c// tvBuntlwvoc oltov duolwec (dptdBag) [y]+ wupLdfic (&ptdBag)
@ o)+ ¢ (4otdBag) a n'-
dpyupLr®y Ti8Awv xal vadiov Saraclyy (Téravra) Y§/+ vadiouv
oltouv el (g) ’AAeE (dvépeLav)
(tdravtov) af§/+ vadiouv upLdfic duolwg (Spaxudg) "A+ wpéwg
duolwg Al(tpag) Y o}, (tdravta) B T.
8 tralov duolwg (TdAaviov) a (&paxudg) “Bu, v (vovtar) duod
oltouv (&ptdBar) & n, vl (vetar) duol &pyup(lov) (tdAavta)
. B

1 We are grateful to Dr. H, Harrauer for photographs and his
own observations on the Vienna papyri included in this article and
to Dr. H. Loebenstein for permission to publish the full text of
SB III 7034; to Mr. T, S, Pattie for permission to publish the
verso of P. Lond. III 1259 and for the photographs of the papyrus;
and to Dr. Dia Abu Ghazi for permission to publish P. Cair. Inv.
10571, which is only described by Grenfell and Hunt in P. Cair
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T/ tvsuuttwvog oltov duolwe (&ptdBag) Y+ xpLdfic duolwg
(4pTdBag) o o) .
e (4ptdBag) @ n'+ vadiou daraolwv nal &pyuvpLudv TCEAwV
(tdAavta) v§/*
vadh [oly oltouv elg/ *AreE(&vbpeLav) (tdravtov) a (Spaxudg) ‘I/*
vatd [oly upLofic dugluwc (Spaxudg) 4«
12 wptwg Suolwe Al (tpag) B g, (tdravtov) a (&paxudg) ‘Eo-
tlalou (téravtov) a §'
v{ (vovtar) duol ol tou (dprdﬁ&u) & n, vl(vetai) duol
dpyuplo[v] (Tdravia) 9.
nq gyéLnrimvog oltouv (dptdBag) v §°v* wo+ [u]lpL9fic duolwg
(&pTdBac) a y* -+
e (&ptéBac) [ 1°'+ vabloy Saraclwv wal doyuvpl [w&v] TlbAwv
(rayra) [ ]
16 viabiov oltloyp elg/ “AreE (dvbperav) (Tdraviov) a (&p.) ro-
vlad]liou kpudfilc dnolwc]
(vdhaviov) a (Spaxudg) ‘Bl wotwlg Al(teac) Y o), Tu(ufic)

(tdravra) Y (6paxudc) ‘Ao, &[raloly [d]ulollwlc ]

1,5,9,14 1ivdLuTLwvoc pap. 2,6,10,15 Saiacolwv
6,10,15 <tlTtAwv 8 a after first talents sign cor-
rected from B; & after 2nd talents sign corrected.

The information given by this text may best be set out in

tabular form (the line numbers are given in parentheses).

INDICTION

TAX 5 (331/2) 6 (332/3) 7 (333/4) 8 (334/5) g
oltoc (art.) 3 (D [3]1 (5) 3 (9) 3 21/24 (14)
wpL¥ (art.) 11/3 (1) 12/3 (5 12/3(9) 11/3 (14)
e (art.) 5/6 (1) 11/8 (50 1 1/8 (10) [ 1 (1%
Total olvog 3 5/6 (2) 41/8 (8) 4 1/8 (13) [ 1 a8
vabloy Saracolwv

nal &pyvpLuldv

TitAwv 31/2T. (2) 31/2 (6) 3 1/2 (10) [ 1 as
valiov oltou 11/2 7. (3) 11/2 (6-7) 1 1/2 (11) 1 T. 3200 dr.(16)
vafiov upLdfic 3000 dr. (3) 4000 (7) 4000 (11) 1r. { 1ar.(1®
upéag 1 5/6 lbs: 3 2/3 1bs.: 2 3/4 lbs,.: 3 2/3 1bs.:

1 T. 2000 dr. 2 T. 3000 1 T. 5200(12) 3 T. 4500 (17)

£laLov 1/3 sext.: 1T. 2400 1T. [3000](22) [ ] (17

4000 dr.(4) (8)
Total money 7 T. 3000 dr. 9 T, 3000 9 T. (13) [ 1 (18D
(4) (8)
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Five Papyri 3

The account takes two parts within each indiction year, one
in grain and one in money. The first two payments, wheat and bar-
ley, pose no problems. We cannot deduce the rates, since we do
not know the land area involved (not large, evidently). The ratio
of wheat to barley is not constant (9:5 in ind. 6 and 7, 2.9:1 in
ind. 8). Additionally, we do not know what € refers to. Its
ratio to wheat is also not constant. Johnson and West (Byzantine
Egypt 161, 162 n, 40, 234 n, 20, 241 n. 5) suggest &(miLBoAd). In
the fourth century, énivéunoig might be a better resolution (cf.
P, Cair. Istd. 11), although there is no indication that € is an

abbreviation at all. Another possibility is that this figure

represents a conversion of barley into a supposed eguivalent
number of artabas of wheat. This hypothesis would explain the
fact that the artabas of barley are never counted in the total;
but it encounters the difficulty that the barley would seem to be
overvalued in this case compared to normal 1:2 or 3:5 ratios. We

do not know what the letter would stand for in this case. A ratio
of 9:5 is not too far from that of 1.85:1 between wheat and barley
on public land at Karanis in P. Cair. Isid., 11, but as it seems
that regional variation in the distribution of the total grain
taxes was common (cf. ZPE 37 [1980] 263-64), it is difficult to
draw any conclusions.

The rates of the other taxes are somewhat more calculable.
The valilov Sodacolwv miolwv ual &pyvpiudv Tl{TAwv seems to be 7,000
dr./art., that for valiov oltou elg "AreEdvéperLav 3,000 dr. per
art, of wheat (a bit less in ind. 8), 2,400 dr. per art. for barley
(higher in ind. 8, apparently). The meat and oil levies vary still
more but seem moderate enough.

The interest for the monetary history of Egypt of this text
lies in the adaeratio figures for meat and for oil, especially the

former. For indictions 5 through 8, we get equivalents for meat

of 4,364, 4,091, 4,073, and 6,136 dr./lb. These prices are wholly

incompatible with any 8th indiction except 334/5, but fit that date

(for a retrospective account) quite well. The same is true for the

oil price of 2 T,/sextarius. The total of about 9 T. for all of

these money taxes (in the 6th and 7th indictions), at a time when

gold was about 7,000 T./lb. or 97 T./solidus, indicates a total

value of about 2.5 carats (to use later terminology; the carat

would be worth about 4,05 T.), compared to total grain taxes of

4 1/8 art., which would normally be worth 12 carats or so. That

would represent a low level of money taxes proportionate to grain.
It should be pointed out that in line 8 the scribe ignores

the 400 dr. in the figure for oil when computing the total. The
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figure for oil in line 12 is also essentially lost, but it cannot
have been 2,000, to judge by the scanty remains, which are not
compatible with ‘Bw, but which would accommodate ‘T' well enough;

in this case, the total in line 13 would again ignore the 200 from

the meat figure in line 12, H

2. Gold and Wine Prices, eag 330-337: 5 B_,é ;leg
P. Vindob. Inv. G 25840 = PER NN 37 -

This papyrus was published by Wessely in his "Ein Altersin-
dizium im Philogelos," SBWien 149.5 (1905) 23—24.2 Since this
text was not included in the Sammelbuch or any other volume of
papyri, and since the text is capable of some improvement, it |
seems to us worthwhile printing a revised text here. The text is
of interest for our subject mainly for its prices for the solidus
(verso 7) indicating gold at 7,200 T./lb., and wine at 2 T./sex- E

tarius (verso 11). These are consistent with a date in the period |
330-337.3
Recto .Q

Column © i
l...

] (tar.) € i

] ATar.) uE i

4 ] (Tad.) pv 1

] (tar.) vaecat i
)i (tar.) vg (6p.) v
1, Luov (tar.) An (&p.) ‘Av
8 ], 0oplac (tar.) uy (6p.) ‘o
1lou (tai.) p

1 (tar.) B (8p.) U
1

(tar.) [ (&p.)1 ¢

Column it
]

12 *AvouBd d&pxiumne (1) (tai.) ud
KopvnAlg é&Aeoupyd (tad.) PA
‘Ioubopy ‘Epupalouv mAey (tar.) LT (6p.) ‘A

*Avuolg mpain(oolty) eln(édvtog ?) ‘AbeAplou (tad.) pd

2 Wessely omitted the indication "NN" before the inventory
number 37; the form "PER 37" is therefore incorrect. The NN in-
ventory is discussed by Harrauer and Worp in P. Rain. Cent., pp.
64-66.

3 For the prices here, and for the general interpretation of
the papyri published in this article, see Bagnall's Currency and
Inflation in the Fourth Century (BASP Suppl., forthcoming).
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Five Papyri 5

16 Nairadle nal Zuvvaiole (tar.) p
“eplwve and npal (ntooltwv ?) (tar.) 2% £EB
(2nd hand)

Bp(toulov) teELPdVWY Y' mhyou
‘1g[L]8dpouv TElLP(WV)
20 Traces

Verso
Afu(uatog) (rar.) * [, la
'Ady (og) &AX(ov) Afjn(uatog) mEOY...l ] (tar.) p’
Ady (og) &AAng mpoxeelag
4 bn(Ep) dpyvu(pL)u(dv) m<p>LuLniiov
ral éninegarelwv (tar.) ovB
bnneétn duol (wg) (tar.) B (&p.) "4/
tn(ép) Tu(ufic) dromottivou (tar.) p
8 br(gp) Tu(ufic) néivtog (tar.) /'
Om(Ep) &vai(bpatog) €v T ndye (tar.) &
dufloll(wg) g dvarduata T [ }‘Lg/' (tar.)
LevodBewg Om(tp) T (ufic) olvou E(eotdv) p (tar.) ©
12 utodou Svwv B TP SiuaLodd-
™ (trar.) ué
O (&p) npo<nou>nol rexth&y (tar.) ona (5p.) ‘A
Traces of two more lines
Recto 12 apxLdnnp pap. 13 éAaLouvpYR 16. Zuveole
19 ‘Ioléwpog Verso 7 olouoT’TLvou pap.

Recto

14 We cannot explain mAey, but we cannot find any other
acceptable reading of the letters,

15 We cannot offer a parallel for eln(dvtog) in such a con-
text, but we cannot find either another reading or a better reso-
lution. It is possible that Anysios is the son of Theophanes (see
P, Vindob. Worp 3), and Adelphios the well-known figure of the
Hermopolitan archives (cf. P. Charite, introd.), but we cannot be
certain.

17 The reading mpat is anything but certain; but we cannot

devise a better one.

Verso
2 This line was added in a now very faded ink between lines

1 and 3 as a separate heading of some sort.
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4 For primipilon, cf. Carrié in Actes XV Congrés IV 156-76,
and see Cd'E 50 (1976) 148-49.

7 See Bagnall, Currency and Inflation, Chapter 5.

11 Senoabis was in the third pagus of the Hermopolite Nome;
see Drew-Bear, Le nome Hermopolite (Missoula 1979) 243, and add
P, Charite 26 (= SPP XX 89). For the price of wine, see Bagnall,
Currency and Inflation, Chapter 9, Section M,

12-13 cCf. Lallemand, L'administration civile 145-46;

P. Michael. 31.2.
14 The insertion of three letters is extreme, but we cannot

find another remedy. For such escorts, cf. SPP XX 84 verso i.4

etc.

3. The Follis: P. Cair. Inv. 10571 $ B¢ 826

This papyrus, described by Grenfell and Hunt in P. Cair.,
contains a list of payments in folleis and denarii. The consular
date to 18.iv.340 is preserved, but there is a trace of ink above
line 1 which is evidently part of a descending stroke from a higher
line. The text as it stands does not provide a purpose, origina-
tor, or destination for the account, and these must have stood in
the missing lines above.

As the line-notes show, all of the villages (except one un-
known one) are demonstrably Hermopolitan, and all of those for
which the information is known were part of the 15th pagus, in the
north of the nome. The logical recipient of such a report was the
praepostitus pagi, and the praepositus of the 15th pagus in 340 was
Aur., Asklepiades (cf. BGU I 21), from whose archives so many of
our fourth-century Hermopolitan texts come. We therefore suppose
that this papyrus comes from the same dossier.

The use of the follis here, as an accounting unit evidently
equivalent to 12,500 denarii, is of great interest in corrobora-
tion of information from P. Panop. Beatty four decades before; for
its interpretation, see Bagnall, Currency and Inflation, Chapter 2.

[bnatelag EsnT]Euiou “AnLvébvou Tol Aaumnp [oTdTou]
[éndpxov Tol Llepol mpaitwplov nal Homoviwvio [v]
[MporodAou Tol Aau(npotdtov)] dapuoldL wy+ éEotl &&-

4 I ndualpxor udune fpfiutewg @SAX(erg) of (Snvdoiq) Fwa b
[ 1 xpvolou udung ¥oxewg @SAA(eLg) L& (6nv.) /Bw

[ olytord [yl (oL) wudung Néxn @SAA(eig) »n (&nv.) Jio
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4 olitordy (o) ndunc ‘Abuéviwv @dAA(erg) Ay (6nv.)

zZo
8 [ olLtoAdy (oL) TiBeplov wSAA(erc) & (&nv.) /2. ’
[ loLtoAdy (o) 'quﬁou @SAA (ELg) Y (6nv.) /gw
[ ottolAdy(ot) Kopko&ﬁlmy @dAA(eLg) Yy (6nv.) /gw

1-3 We cannot be certain that the line division was exactly
as given here.

4 Prektis: see M, Drew-Bear, Le nome Hermopolite (Am. Stud.
Pap. 21, Missoula 1979) 222-23; add SPP XX 75 ii.5, where
ng[ﬁlgrswg is to be read. It was in the 15th pagus.

5 Psychis: see Drew-Bear, 330-31 (linked to the 15th pagus).

6 Nache: Drew-Bear, 179-80; add P. Charite 2.7. It was in
the 15th pagqus.

7 Admenthon: Drew-Bear, 53; it was in the north of the nome
near Tehneh and Psychis (line 5 above), thus probably in the area
of the 15th pagus.

8 Tiberiou: not in Drew-Bear, but cf, SB XIV 11594 and note
to ZPE 22 (1976) 105.7., It is adjacent to Prektis in this list
and in SPP XX 75 ii.9, cf. above, note on line 4.

9 1Isieon: Drew-Bear, 135, lists an Ision, but that place is
in the south of the nome and is probably not identical with this.

10 Krokodilon: not in Drew-Bear, but see P, Herm. Landl. F
747; BASP 13 (1976) 35 on SPP XX 75 ii.l6 (adjacent in the list to
Senomoros, a 15th pagus village) ; cf. now ZPE 53 (1984) 261-62.

4. Chlamydes and Other Objects: P. Lond. III 1259 3 B8 n

Accounts stand on both sides of this papyrus. That on the JQ?
recto was published in extenso, omitting the badly mutilated upper
part. That on the verso was represented only by a three-line
sample; it is also fairly well preserved in part (the upper part:
the papyrus was inverted from the position when the recto was used),
but its significance was not altogether clear to the editors. Since
the verso is of interest for the collection of the vestis militaris,
it is edited here as far as possible, and the text of the recto
needs correction in many places, which are listed below.

The verso is headed "first pagus, schedule of chlamydes for
the 16th indiction." The 16th (or lst) indiction could not be
earlier than 327/8, and we may confidently exclude that year, on
the basis of PSI IV 309, where a price per chlamys for adaeratio of
chlamydes only a guarter of that given here is used in just this

PRIOREUI DOCRE R
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year (see Bagnall in StudPap 21 [1982] 87-91). On the other hand,
the meat prices in the recto must belong to the 330's and probably
the earlier part of that decade (see Bagnall, Currency and Infla-
tion, Chapter 9, Section 0). It seems, therefore, that the 16th
indiction of the verso must be 342/3 and the recto must date to
about 330.

The entries on the verso all follow the same pattern. Under
the general heading are subheadings by village names (Hermopolite
as far as can be told); the actual entries give a name, a fraction
of a chlamys, and a figure in talents and drachmas. These follow
the general rule that 1/48 chlamys is worth 5000 dr., or 1 chlamys
= 40 talents. A couple of slight variations are noted in the line-
notes. The editors found the fractions of a chlamys "curious," but
of course we can see now that they reflect simply the application
of tax schedules such as that in P, Ozy. XVI 1905, where one
chlamys is assessed on 243 arouras. If that rate were applied in
this papyrus, the rate would amount to 240,000 dr. divided by 243,
or 988 dr./aroura. Perhaps in 342/3 the rate was 1 chlamys to 240
arouras, or an even 1,000 dr. per aroura. At contemporary prices,
the tax in money would amount to a trifle: the value of one artaba

of wheat on an estate of 156 arouras.
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For 1l6th indictions, see CSBE 34 n. 10,

For Sennombo, see Drew-Bear, 243-44,

The marginal note is written in a much smaller hand.

There may possibly be a sigma (= 200) after the character
for 1,000, but the arithmetic would not indicate that it is needed.

Bow N

9 The amount given is 100 dr. higher than is needed; see
also lines 23 and 34 for this phenomenon.

10 The number may be gq[g or n[.

17 We do not find this toponym elsewhere.

22 We do not find this toponym elsewhere. We have considered
other readings, but they have also proved unknown.

23 See note to line 9.

24 The prophet might be [KopvnA](ou, cf. P. Herm. Landli.,
index; but this is very uncertain. One could also restore
XA (apddog) v [Lo (tar.) ilgc (8p.) ‘A,

34 Seé note to line é.

37 The traces before Ibois may have been an overwritten xA.

Recto: Corrections

Editio princeps Correct reading
1 [d olyapLbLy ¢ mat[ve a &ldapisle(v) . [.17
§/ al< (tar.) o [(6p.) 1. (g2)
4 s sgo/ ano natpo (gl 5 elg Kleondrpa
7 € nladl TLnlfic)
10 < — (6p.) ‘B
11 X eLc to Zapalnetov ? ]gu/ w' elg 10 Zapan[elov]
T en S/ B <[ S/ LIn<d &Alén(vopeg) T &x
(tar.) B (6p.) &l
(tar.) vln (&p.) ‘B
13 Heyalo Sonq EmTA uetd td S09évia
(Not recorded) oapuoldL Lg// (in margin)
15 wa, ou [uliay uu/, oflxlay
16 uB APLWVL QUANTN Opvea Ly uB/, ‘aplwve adAntfi Spvea LY
19 _— (tar.) ~ (6p.) '@[x] (cf. line 35)
20 <p (6p.) “Bu
23 E/ BB (‘-ra,\.) B Bu
25 &
26 ev ‘E” corr. fr. ‘A”
34 B B~
38 woasiov’ 3 wurlsLov’ (= woLAlsLov) a”

s




R. Bagnall - K.AWorp

In line 14, it should be noted that the phrasing, &mnd tTin(fig)
dlon (votlvov), seems to indicate that the amount recorded (11 T.)
is part of the value of a holckottinon, not its entirety; it there-~
fore cannot be used as an indication of the value of gold at the
time of writing. West and Johnson (Currency, 161) accepted the
text's usefulness for the price of gold but considered the reading
doubtful; the reverse is true. The price which would result (792
T./lb.) seems unlikely ever to have been the current one, for
reasons explained in Bagnall, Currency, Chapter 4.

The fourth-century SB I 1941 also mentions xuvAL6L0vV in the
context of porcine foodstuffs. Preisigke, following Grenfell and
Hunt, listed this text under xoLAlSiov, hut the London papyrus
under wuAl&Lov. It is clear that some item related to the pig's

intestines is intended, and that wotA({6iLov is thus correct.

5. 5B III 7034 = P. Vindob. G 14015% = %.3.,6. 0819

This papyrus is a list of names with amounts, prefaced by a
brief receipt for xpuodg BoupSdvwv. Each amount mentioned is a
combination of an amount in gold--a fraction of a gram in each
case-~and an amount in talents. Only a very partial transcript
(lines 1-7) was published originally by A. Segré in (ircolazione
monetaria e prezazi nel mondo antico (1916 [1922]) and reproduced
in Sammelbuch. Segré& indicates (p. 65) that the transcript was by
Wessely. This section led him, both here and in his later work
Metrologia e eircolazione monetaria degli antichi (Bologna 1928)
to the conclusion that the solidus was worth 3,840 T. in this text,
and from this he drew conclusions about the date of the papyrus.
West and Johnson (Currency in Roman Egypt [Princeton 1944) 162)
follow Segr2 in dating the papyrus to ea A.D. 350 on this basis,
and R, Rémondon (Cd'E 32 [1957) 146) seems on the same basis to
place the text in the 350's. All of these scholars thus used a
value for gold of 276,480 T./lb.

The arithmetic is unassailable. If 5/192 gr. = 25 T., then
lgr.=25x l%g and 1 1b. is the value of a gram x 288 = 276,480 7T,
But the text given below provides several other combinations of

gold and talents, as follows.

4 1In the old inventory the papyrus is E 1015, thus pre-
sumably from the Hermopolite Nome, cf. Harrauer and Worp (cf. n.
2¥ ¢ pe £3%
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Line Gold Talents Supposed Value of Lb. Gold
5 5/48 gr. 100 276,480
6 5/192 25 276,480
7 5/192 25 276,480
: 5/96 205 1,133,568
16 3/48 7 32,256
17 3/48 100 460,800

Even if line 16 is removed from consideration as insecurely read,
it is immediately apparent that three or four different ratios
over such an enormous range do not provide a secure basis for
estimating the value of gold.

What then is the situation? It is difficult to imagine that
the figure in talents is given in talents because it is smaller
in value than the smallest fraction of a gram used, 1/192 gr.; for
then if 205 talents (line 9) were less than 1/192 gr. in value,

1 1b. of gold would be worth more than 11,335,680 T,, a situation
which never occurred in the fourth century. On the other hand,
one must be skeptical that an ancient tax collector could have
weighed so small an amount as 1/192 gram, which is 1/32 of a carat
or less than 6 milligrams.5 The most likely solution to this
riddle, we think, is suggested by the archive of Papnouthis and
Dorotheos recently published in P. Ozy. XLVIII: the tax collector
paid a sum--in gold, in this case--to the authorities, and col-
lected it from the actual taxpayers in ordinary copper currency,
which he used to buy the gold coins which the government demanded.
The receipts he issued would be in this sense not quite truthful,
for the taxpayer would not have paid a fraction of a gram of gold
but so many talents or denarii equal, we may imagine, to somewhat
more than the value of the gold in question.

Under such a system, the present papyrus could be interpreted
either as a record of the actual amount paid in talents, next to
the assessment--in which case a gold value should be deducible--or
as a list of assessments and (for example) the amount over the
value of the assessment actually collected. The former would make
better sense and make the papyrus more useful:6 but the

5 Cf. Kleine Pauly s.v. siliqua: the keration is the "equi-
valent" of a carob pod.

6 The other instances of fractions of a gram which are known
to us are compatible with such an explanation: see e.g. P. Panop.
19 passim, P. Lond. III 966 (p. 58), P, Lips, 13.13 (monthly in-
terest of 1/3 gr. [= 1 sol. per year!]), P. Lips. 87, P. Ryl. IV
616 ii, SB III 6086.
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considerations adduced above seem to us decisive against such an
interpretation. At all events, we consider that the use of this
papyrus for the history of gold prices in the fourth century is at

present impossible.
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2 There may be some traces at the end of this line, but we
cannot be sure if they are really ink.

3 For the form of the fraction, see H. C. Youtie in ZPE 38
(1980) 284.

4 There is a flourish after the signature.

10 Possibly HafioLg Ta--.

16 There may be traces after the zeta.
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