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Professor Emmett L. Bennett and Dr Thomas G. Palaima have done 
much impressive work in identifying scribal hands over 3000 years old 
among the Linear -B tablets from the Palace of Nestor at Pylos in 
Messenia in Greece by a thorough study of the handwriting . The pre­
sent study attempts to show that an investigation of the papill ary lines 
("fingerprints") impressed on the tablets can throw more light on the 
individuals who handled the tablets . Dactyloscopy cannot replace 
graphology, since every tablet does not have identifiabl e fingerprints, 
but it was assumed that, when they are present , they may confirm or 
reject attributions to hands . 

Contrary to this hypothesis, a thorough study of the papillary lines, 
mainly on the backs of the palm -shaped tablets , showed that they 
represented palmprints from the individuals who flattened the wet 
clay, thus shaping the tablet. 

Palmprints of the same person are found on tablets attributed to 
different scribes . The new identifications give us new information 
about the work of the scribes and their helpers in the Palace at Pylos . 
The presence or non-presence of papillary lines on all the tabl e ts from 
Pylos is re·corded; the tablets which have traces of palmprints of nine 
individuals are shown; and finally the findplaces of the tablets with 
identified palmprints are presented. 

Paul Astri:im, Professor of Ancient Culture and Civilization at the 
University of Gothenburg, here continues his fascinating search for 
ancient fingerprints on pottery, tablets and terracotta sculpture. 

Karl -Erik Sjoquist, Chief Superintendent and Head of the Finger ­
print Department in the Registry of the National Police Board in 
Stockholm, is the first to have identified ancient individuals from 
palmprints impressed over 3000 years ago . 

The dactyloscopist became so familiar with the people who formed 
the tablets that he gave three of them individual Gre ek names - the 
energetic Energetik6s, the cautious Dokimastik6s and the small 
Mikr6s . 

In an appendix, Dr. T.G. Palaima comments on the results from a 
palaeographer's point of view. 
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Appendix 

by T.G . Palaima 
Assistant Profe sso r of Classics 

Fordham U nivers ity 
Bronx, NY 10458 , U .S.A. 

At th e Fourth Int ern ational Archaeological Symposium of the Swe­
dish Institute in Athens in Jun e, 1984, Prof. As trom presented th e 
result s of the E riksso n-Sj oq uist-Astro m dactylosco pic and , as th e 
rea der lea rns, poroscop ic and edgescopic resea rch with the Linear B 
tab lets from Pylos. Wh en asked to co mm ent on his summ ary acco unt 
in the light of my research with the palaeog raphi cal identificati on of 
scribes and with the overall scribal system a t Pylos, I remarked th at 
this research may well have given the term "sc rib al hand " a new mea n­
ing . Prof . Astrom kindly reque sted, and has pati ently waited for, a 
fuller commentary . I now think th at my extemporaneous comm ent hit 
up on th e central qu es tion raised by thi s new researc h : how do these 
palmprint identifi ca tions a ffec t ou r view of the ways Mycenaea n 
scribe s ("scribal hands ") handled an d used, individually and together , 
the clay documents (leaf- and page -shaped tablets , labe ls [ser ies Wa], 
and sea lings [Wrl) which rec orded matte rs of current interes t to the 
workers, ad mini str ator s , and res iden ts of a majo r Mycenaean palatial 
center? 

First, let us make clea r the limitati ons of thi s research. Of the 1112 
tablets from Pylos, 102 produced papillary-line prints suit ab le for th e 
meticulou s and laudabl y cautious, investigating methods of Karl -Er ik 
Sjoquist. In te rm s of final identifi ca tion , 49 tab lets a re assigned to 10 
different print s: 

Print Patt ern Tota l No. o f Tab le ts by Find -spo,t 
Type No. o f Series-Scriba l I land 

Tablets 

E nerg etik6s 4 35 Ah (H21) 7 AC• 
Ea (H43) 14 AC 
Eb (H41) 13 AC 
Eo (1-141) I AC 

Mikr6s 3 Ea (H43) 3 AC 

An onymos I 3 2 Ea (H43) 1 AC 
Eb (H41) I AC 

Dokim astik6s 5 3 QA(H15)3 Rm . 99 

Anonymos II 1 o r 2 Fr (1-12) I Rm . 38 
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Print Pattern Total No . of Tablets by Find-spot 
Type No . of Series -Scribal Hand 

Tablets 

Anonymos III 2 Fr H 1 Rm . 23 

Anonymos IV An (H12) 1 Rm . 99 

Anonymos V Fr (S1217 Cii) 1 Rm . 23 

Anonymos VI Va (Cii) 1 Rm . 99 

Anonymos VII 1 and 2 Ad (H23) 1 AC 

• AC = Archives Complex 

No prints have been identified on page-shaped tablets, other than the 
isolated An1281 from Room 99. Nor have any been identified on la­
bels or sealings. Consequently we receive no additional information 
concerning one of the chief features of scribal activity at Pylos: scribal 
interaction . 

The system of record-keeping in the Palace of Nestor was charac­
terized by the controlling influence of a main archives (and archivist: 
Hand 1) upon scribal work in various areas inside and outside the 
palace proper. 1 Records of single transactions or items of interest to 
the palatial administration were made in workshops and storerooms 
(series Fr, Sa, Sh, Ta, Tn) or at least outside the main Archives Com ­
plex (series Aa, Ab, Ad, Cc, Ea, Eb, Ma, Na) . They were then, if 
sufficiently important, brought to the central archives for short-term 
storage and eventual processing that included compilation and sum­
marizing on longer page-shaped tablets (An, Cn, En, Jn , Ep) as well as 
correction and revision (Hand 1 adds or changes information on ta­
blets by Hand 41 [Ed 411], Hand 43 (An 261] and Hand 21 (Cn 595, 
599, 655)) and labeling for transport or filing (Wa 114 [Hand 1] labels 
the Aa tablets of Hand 4; Wa 784 (Hand 41] labels the Ea tablets of 
Hand 43). 2 The documents of higher archiva l status tend to be the 

1 For descriptions of the scribal system at Pylos and the nature of the activity in 
the central archives, see T.G . Pal aima, "Scribal Organization and Palatial 
Activity," Py los Comes Ali ve: Industr y + Admini stration in a Mycenaean Pa/ .. 
ace (hereafter PCA), ed . C.W. Shelmerdine and T.G. Palaima (New York , 
1984), 31-39 , and T .G. Palaima and J .C. Wright, "I ns and Outs of the Archives 
Rooms at Pylos: Form and Function in a Mycena ea n Palace ," AJA 89 (1985) 
forthcoming. 
2 I should note here that handling and reworking of texts seem to have gone on 
fair ly regularly . The central archives were active, not static. Hand 1 must have 
corrected and cut tablets while they were still of nearly the same physical con ­
sistency as when first written by other scribes. The Sh tablets may have been 
curved by being placed and transported in a wicker basket while still moist. 
They also retain the finger impr essions of the scribe at a standard spread on the 
upper and lower sides. 
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work of the chief scribes of the three palaeographical classes (Hands 1, 
2, 21 and 41), who, as we can see from their extant tablets , were en­
trusted with a wider range of record-keeping responsibilities and may 
have trained and supervised subordinate scribes. 

The palmprint research sheds no light on these indications of com­
plex relationships among scribes. Because of the limited nature of the 
evidence ( 49 assigned tablets), it does not even bear upon the cases 
where the physical characteristics of the tablets themselves provide 
firm proof of scribal interaction . Neither Ed411 nor Ad684 produced 
identifiable impressions sufficient for Sjoquist's analysis. Yet these are 
two tablets which there is sound reason to believe were manufactured 
for one scribe's set of tablets (Ed411 [Hand 41], Ad684 [Aa set of 
Hand 41) and eventually used by another scribe (Ed411 [Hand l], 
Ad684 [Hand 23]) . Palaeographical researchers would have welcomed 
the discovery of one, two or three sets of distinctive prints on either or 
both of these tablets as well as on the tablets with clear traces of cor­
rection and revision . 

So much for limitations . What are the positive results of this re­
search in regard to our central question? Seven of the _identifiable 
prints match up one-to-one with different scribes, sets or classes from 
various locations in the Palace of Nestor: Dokimastik6s and Anony­
mos II- VII . This conforms to our normal way of viewing the work of 
scribes in the palace. Assigned to keep, or responsible for keeping, 
records of activities in palatial workshops (e .g. Rm. 99) and store­
rooms (e.g. Rm 23), a scribe adeptly fashioned clay tablets specifically 
suited to his current record-keeping task. Within the corpus of a given 
scribe's work, sets of tablets, and sometimes even groups of tablets 
within sets, show a marked variety in size, shape, and method of con­
struction, usually directly related to the requirements of space and 
format dictated by a given assignment. 3 Very rarely do we come across 
examples of large amounts of wasted space on tablets or - except when 
a scribe is beginning a long series and trying to establish the formulae, 
format, and necessary size and shape of the tablets - instances of, 
crowded writing. The former occurrences are generally associated 
with lesser known and perhaps less well-trained scribes (e .g. Gn428, 
Gn720, Tn316). One tablet, Xnl357, even preserves traces of the most 
skilled scribe so far identified (Hand 1) adjusting the size of the still 
moist tablet by squeezing the lower edge in order to accommodate an 
extra, no doubt at first unforeseen, line of information. 

If we were to concentrate solely on these seven identified prints, 
there would be no reason to question the hypothesis that scribes were 
3 See the discussions of Hand 1 (especially S74), Hand 2 (especially Sl202), 
Hand 21 (especially S4) and Hand 41 (especially Sl49) in T.G . Palaima , The 
Scribes of Pylos (submitted for publication). 
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manufacturing their own tablets in conformity with the requirements 
of specific assignments . Anonym os II imprinted tablet Frl205 from 
Room 38, assigned to Hand 2. Hand 2 worked in an upstairs storeroom 
above Room 38 along with Hands 4, 41 and S1203 Cii, all recording 
different types of oil. 4 The sets of tablets assigned to each scribe differ 
in their physical characteristics. For example, Frl205 and 1206 (Hand 
2) are long, narrow, leaf-shaped tablets with straight right sides : 26--33 
mm (H) x 217 mm (L) x 16mm (TH) .5 The four tablets of Hand 4 are 
thicker leaf-shaped tablets that decrease in height and thickness left to 
right: 30-18 mm (H) x 170 mm (L) x 18-3 mm (TH) . Since the va­
rieties of tablet sizes and shape s so well accommodate the varieties of 
texts being written by the different scribes, the most economical hy­
pothesis is to suppose that the scribes themselves had direct control 
over the fashioning of the tablets, i.e., scribes made their own ta­
blets. 

This hypothesis, of course, is eventually related to the question of 
the status of scribes, to which I shall return. For now, though, the only 
viable alternative explanations are to presume: (1) a single tablet­
maker (Anonymos Ir) worked above Room 38 and manufactured ta­
blets fairly precisely to order for the four scribes, who came at one time 
or another to make records in this storeroom, which is located near the 
private apartments of the palace and isolated from the regular flow of 
goods and tablets downstairs; (2) each scribe brought with him, as 
Astrom and Sjoquist suggest, a junior associate who would learn the 
scribal ropes by making tablets for senior scribes. The first alternative 
seems doubtful in view of the isolation of the room above Room 38 and 
of comparable rooms ( e .g. Room 32). In these locations records were 
few, but of many scribal hands, suggesting scribal visits, less than pe­
riodic, as necessity arose. What would our tablet-maker be doing with 
the rest of his time? The second alternative, in this particular instance, 
is uneconomical because we must assume several pieces of information 
which we do not know: (a) that the print of Anonymos II is not the 
print of scribal Hand 2; (b) that the prints on the other tablets here (all 
unknown) are not those of identifiable Hands 4 and 41 and Stylus 1203 
Cii . Also we should note that other oil tablets of Hand 2 found else­
where in the palace offer further proof of the apparent ability of the 
scribe to construct tablets suited to specific texts, most clearly Fri 184 
from the Archives Complex, which accommodates its singular text on 
a small, rectangular shape with slightly rounded corners: 43 111111 (H) x 
70 mm (L) x 11 mm (TH) . 
4 C. W . Shelmerdine, The Perfume !11d11stry at Mycenaean Py los (P aul Astroms 
Forlag, forthcoming) thoroughly discusses scribes involved with the perfumed ­
oil industry at Pylos . 
5 H = height ; L = length ; TH = thickness. 
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We also have palmprint ev idence from Room s 99 and 23 that argu es 

forcefully aga inst th e first counter-hypothesis. Both are active areas in 

the mainstream of scribal and general palatial ac tivity . Shelmerdine 
has charac te rized Room 23 as the "ce ntre for sc rib al mo nit o rin g" of 

oit. 6 Room 99 is a large, import ant workroom within a free-standing 

building , which Tegyey thinks may have had so me meas ure o f a ut o­

nomy within the overall scribal bureaucracy o f th e palace. 7 Bo th lo­

cations th en might be th o ught important and active enough to justif y a 
single full -time loca l tab let-mak e r. How eve r , th e palmprints in th ese 

areas are multipl e and aga in correspond directly to different scribes , 

differ e nt physical typ es of tablets, a nd different subje cts: 
Room 99: Anonymos VI (Cii, Val323), An o nym os IV (H and 12, 

An1281), Dokim astik6s (Hand 15, Qat292, 1295, 1311); 
Room 23: Anonymos V (S1217 C ii , Fr1217), Anonymos III (-, 

Frl219). 
Let us now turn to th e analysis of tablets with the re maining three 

identified prints . Here the evidence and its interpretation becom e 

more complex. Fir st , are we to assume with Astrom and Sjoquist that 

the papillary -line prints identified on the Pylos tabl ets all come from 

the " flatt e ning pro cess," a stage in th e manufactur e o f tablets , espe­

cially leaf-s haped tab lets? Autopsy of the tablets in 1979- 80 indicated 

that leaf -shaped tablets were formed in the following stages: 
1) hunks of moist clay were pressed into flat sheets ; 

2) the sheets were then folded up lengthwise ; 

3) the left and right sides were either blunted on a flat surface, folded 
together with th e finger s , or (right side) drawn to a narrow rounded 
point undoubtedly with curled fingers and palm , as potters make at­

tachable handles ; 
4) the recto surfaces were smoothed, probably face-downward on a 

level surface; 

5) the seams on the versos from rolling up the sheets were smoothed, 
more or less carefully to taste . 

The tablets were then ready for use, sometimes imme<liately in a 

very moist (Qa tablets of Hand 15), almost gooey state (Sh tablet s), 
but usu ally after a time when the clay had reach ed a coni:istency better 

suited to inscription (Aa, Ab, Ad , Ea, Eb, etc .) . Papill ary-lin e prints 

could result from th e flattening process or the rolling and fini~hing 
proce ss. Yet the tablets were still moist enough when written for many 
to have ends or pieces cut off afterwards (series Aa , An, C n , Ed, En, 
Ep, Es of Hand 1; se ries Jn of Ha nd 2; etc.), in some cases after later 
6 T.G . Palaima and C. W . Shelmerdine, ··My ce naea n Archaeology and the 
Pylos Tablets ," Archa eological Review from Cambrid ge 3:2 (1984) 82. 
7 I. Tcgyt:y, "The Nort he ast Work shop ," f' C I , 65- 79. For 1:ri1ica l limit ation s 
o f thi s theo ry, sec l' alaima , PCA, 37- 39. 
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entnes were made into the tabl ets by a second scribe (Cn595, 599 by 
Hand 21 and Hand 1). On Gn 720 clay is lite rally torn from the bott om 
edge . The Sh tablets see m to hav e been curv ed when placed in a 
transport basket. It is, there fore, a possibility th at som e prints could 
and should have been made in the co urse of handling the already 
constructed tablets, certainly in writing, perhaps also in shipping, stor­
ing and processing . If scribes had assistant " tablet-makers," we should 
expect to find different prints on the same tablets. No cases have been 
found, but we are dealing with only 49 tablets. 

Ifwe nevertheless take as a working hypothe sis the supposition that 
the prints do belong exclusively to the manufacturers, how are we to 
interpret the information relating to Energetik6s, Mikr6s, and Ano­
nymos I? Their prints are found on tablets of the following serie s and 
hands : 

Energetik6s: Ab (Hand 21) , Ea (Hand 43), Eb and Eo (Hand 41); 
Mikr6s: Ea (Hand 43) ; 

Anonymos I: Ea (H and 43) and Eb (Hand 41) . 
Since the prints are of diff erent pattern types, the identification s are 

even more certain. Sjoquist has used very carefully defined categ ories 
of identification : (1) = cert ain identification; (2) = strong argument in 
favor of identification; (3) = reason s for thinking identification. Th ere 
are four direct cert ain (1) links between series Eb and Ea : 
Ea811- Eb842; Ea803 - Eb842; Ea811 - Ebl 188; Ea825 - Eb940; three 
direct certain links between series Ab and Eb : Ab586--Eb897; 
Ab558--Eb842; Ab586--Eb366. There are no direct certain link s be­
tween series Ab and Ea , but there are two tran sitive certain (1) links 
between them : Ea811-Eb 842- Ab 448; Ea803 - Eb842-Ab558. Thus no 
one can challenge the certainty of this evidence. Its interpret ation, 
however, is very difficult. 

The tablets imprint ed by Energetik6s all have the same form and 
general dimensions. They taper left to right to a rounded point ; the 
upper and lower sides are flattened with a slight beveling to the edges; 
the left sides are blunted or drawn together with the fingers . This is 
even true of Eo268, which belongs to a distinctive subset (Eo268 , 269, 
278, 371 [ +] 1160) among the Eo tablets. The tablets of this sub set 
undoubtedly were made together with the Eb tablets . Yet there are 
two important distinguishing charact eristics : (1) the Ab and Eb tablets 
and Eo268 are constructed of fine clay with no inclusions, while the Ea 
tablets are made of coarse, gritty clay with very visible white inclu­
sions; (2) the Eb tablets and Eo 268 share with the Ad (Hand 23) and 
Sa (Hand 26) tablets a method of manufacture in wh ich the tablets 
were rolled up and pressed around string or straw running longitudi­
nally through the core. We must conclude: (a) th at the Ea tablets were 
made from a different batch of clay and at a different time than the 
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other tablets; (b} that Eo268 and the Eb tablets were made separately 
by a different technique of manufacture from the Ab tablets , with 
which they share similar clay. 

Still assuming that the prints belong entirely to tablet-makers, we 
have to imagine that at one time Energetik6s made the Ea tablets for 
Hand 43 and was assisted by Mikr6s and Anonymos I, who both could 
produce tablets indistinguishable from his. At another time - we don't 
know the sequence, whether before or after - Energetik6s used a 
second batch of much finer, purer clay to make Ab tablets for Hand 21, 
in the same style as the Ea tablets and, so far as we know, unassisted. 
At yet another time, he used the second or a similar batch of clay to 
manufacture the Eb and special Eo tablets, using a different tech­
nique, again assisted by Anonymos I, who also adopts this different 
technique . Whatever way we interpret this remarkable evidence, we 
cannot imagine an exclusive relationship between a single assistant 
tablet-maker and a single senior scribe. We should note , however , that 
Hand 21 and Hand 41 are the main scribes of their respective palaeo­
graphical classes and would have had sufficient status , if any scribe did , 
to command an assistant. 

It is tempting, in the light of the one-to-one correspondence be­
tween the other seven print s and scribes , to consid er the ratio of three 
identified scribes to three identified prints here as more than coinci ­
dental. However, no clear means of dividing the manufacture of the 
tablets among the three scribes is apparent or convincing. If we assume 
that the fewer prints (Mikr6s and Anonymos I) were not made in the 
manufacture, but in the writing and handling of the tablets, we could 
suppose: (1) Energetik6s was a tablet-maker in a certain area who 
made tablets on some occasion for Hands 21, 41 and 43; (2) Mikr6s is 
Hand 43 handling his own Ea tablets; (3) Anonymos I is Hand 41 
handling not only his own Eb tablets, but also a single Ea tablet of 
Hand 43; for Hand 41 does in fact label (Wa784) the Ea tablets of his 
palaeographical subordinate. 8 Yet other hypotheses are possible and 
equally (im)probable . Let us concentrate in conclusion on the, two 
points of greatest significance in the Sjoquist-Astrom study. 

I asserted at the outset that this research did not relate to the known 
instances of scribal interaction at Pylos . Yet in the puzzle provided by 
Energetik6s, Mikr6s and Anonymos I, we see two major scribes 
(Hands 21 and 41) and another scribe of the third palaeographical class 
(Hand 43) somehow associated . Hand 41 and Hand 43 already were 
known to share the recording of similar subject -matter : land tenure 
(series Eb, Ea , Eo ). Hand 41 was known to have labeled Hand 43's Ea 
set. Now the two scribes are drawn more closely together through the 

8 Label Wa 784 is even made of the pure, smooth clay of the Eb set. 
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evidence of the palmprints. Moreover, the Ab tablets of Hand 21 are 
now seen to have more than mere physical similarities to the Eb and Ea 
tablets. They may have been fashioned by the same hand (Energeti­
k6s). Since the clay ofthe ,Eb and Ab tablets is also similar, it may be 
that the scribes were working in the same location, perhaps out in front 
of the palace's fa<,ade near the Archives Complex, at the same time. 
We may speculate whether the focus of the Ab and Eb tablets upon 
matters relating to the Hither Province has anything to do with their 
apparent association . 

Finally I would also like to come back to the question of scribal 
status . This point underlies any interpretation of the palmprint evi­
dence. It is a commonplace that the word for scribe appears nowhere 
on the Linear B tablets and that scribes appear in such numbers (25- 33 
at Pylos, 60-100 at Knossos) so as to make it probable to view un­
named (personally and professionally) record-keepers as literate func­
tionaries, who knew how to write but did not specialize in writing as a 

profession and simply used it in the cour se of their daily work. 9 On the 
other hand, the obvious multiple responsibilities of scribes at Pylos, 
like Hand 2, Hand 21, Hand 41 and especially the archivist, Hand 1, 
require a degree of record-keeping sophistication that come s closest to 
modern notions of professional skills. Also, information on the tablets 

is highly selective . For example, the term for potter occurs only four 
times at Pylos and not at all in the 3373 tablets and inscribed fragments 
from Knossos. 10 This accidental selectivity of information in the 
tablets may account for the absence of references to scribes . We have, 
I think, two possible points of view. Either writing was a practical skill, 
like typing, stenography, or computer literacy in modern times, used 
by any of the numerous officials or workers whose professional names 
are listed on the tablets, or there were specialists in writing whose 
occupational designation , like that of potters at Knossos, is acciden­
tally absent from, or undetected in, the texts so far discovered. 

How does this relate to the palmprints? The view that the prints 
belong to the record-keepers, who are then constructing their own 

texts, I think fits well with the interpretation of writing as a practical 
ne/ skill, the knowledge of which in and of itself imparts/special status to 

the practitioner. Whether literate functionaries or on-call specialists , it 
is difficult for me to imagine thirty-three record-keepers at Pylos each 
moving to an assignment with a subordinate in tow, especially because 
some of the scribes themselves are so unaccomplished. Yet I think it is 
likely that not all prints belong to the writers, handlers or processors of 

9 See J.-P. Olivier, Les Scribes de Cnossos (Rome, 1967) 135-136; E.L. Ben­
nett, Jr., ''Anonymous Writers in Mycenaean Palaces ," Archaeology 13 (1960) 
'1.7; J. Chadwick , "Burocrazia di uno stato miceneo," RFIC 40 (1962) 3-'10. 

IO M. Lindgren, The People of Pylos, Boreus 3:2 (Uppsala , 1973) 77-78 . 
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the tablets . The evidence of Dokimastik6s, Mikr6s and Anonymos I 
supports the view that masters in the entirely practical Mycenaean 
scribal art would train subordinates in the skill of writing, if we assume 
with Sjoquist and Astrom that the tablet-makers are the trainees . I 
find no serious impediments to accepting this assumption in some 
cases. After all, new writers would have to be instructed in all aspects 
of record-keeping and apparently did receive palaeographical training 
from more experienced writers in the separate classes of writing styles 
at Pylos . Let us hope that thes e two careful scholars somehow find the 
perseverance and the opportunity to examine the Kno ssos tab lets, 
which are far more generous in numbers of scribes and, we also hope , 
palmprints . 11 

11 The one certain link in the Mycenae material (Oel23 [H and 55] and Oe 129 
[Hand 56]) is interesting becau se both tahlets come from the same location 
(House of Oil Merchant, Room 2) and Oel29 is a palimpsest. Oe 110 (Hand 
SI), which may also have the same print, also comes from this location . Becau se 
Oel29 is palimpsestic, ii could have been borrowed by Hand 56 from H and 55 . 
But , if Oel 10 was also made by the same tablet-maker, we would have here 
sufficient evidence 10 suggest th at the three scribes (Hands SI , 55, 56) were 
working in the same location , although not neces sari ly simultaneously, and had 
access to the same tabl et-maker, who may in fact have been one of thc.:111. 
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