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PREFACE

Part I of my study on ancient forestry,
which appeared in 1967, dealt primarily with
biological information concerning trees. In
part II we shall survey logging, the trans-
portation and trade of timber as well as the
procurement and trade of other forest prod-
ucts. These activities have been practiced
for as long as the history of mankind is
known.

To the following persons I owe a special
debt eof gratitude either for professional
advice or for encouragement to take on a
study of this sort: the late Rector and Chan-
cellor of Helsinki University, EDWIN LiNKO-
MiES, Professor ARMAs SALONEN, Professor
Iiro Kasanrto, Assistant Professor PA1vo
OKSALA, the Chancellor of Tampere Univer-
sity, EiNxo Saari, and Professor ViLno PoN-
TYNEN. These persons have rendered valuable
assistance, which is not confined solely to
the present part of my study, and I have
acknowledged my separate debts to them
in the preface to Part I. Following the pub-
lication of Part I, I have also received useful
information on the source literature from
Professor JAAKKO SuoLAHTI. Professors VE1J0
HEeISkANEN, KULLERVO KUUSELA, SAKARI
SaarN1JOKI, and PAaAvo YLi-VAKKURI have
read the present manuscript and offered
worth-while advice. I express my warmest
thanks to each of them.

As in the preparation of the first part of
my study, I have also written the present
part in Finnish. I have again had the pleasure
of turning the translation of the text into
English over to Mr. RoBERT GOEBEL, With
whom the joint work of »tailoring» the transla-
tion has progressed as smoothly as it did
when Part I of the study was in its final
stages. My warmest thanks to him, too.

As I mentioned in the preface to Part I
of my study, I have received financial as-
sistance from the Finnish Research Council
for the Natural Sciences, which has subse-
quently been divided into several separate
councils, the Finnish Research Council for
Agriculture and Forestry and the Finnish Cul-
tural Foundation. In addition I have been
granted a smaller docent’s stipend in Helsinki
University for the purposes of my study. I wish
to express my deep gratitude for this worthy
support which has carried my study a long
way forward. Separate mention ought also
to be made of the Finnish Cultural Founda-
tion’s grant for the translation of both parts
of the study.

Finally, I thank the Society of Forestry
in Finland for publishing my study in its
series, Acta Forestalia Fennica.

Helsinki, May 1968
Olli Makkonen
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I. INTRODUCTION

A. General information

I have given an account of the background
and initial stages of my study in Part I and
shall not touch on them any further here.
The first part of my study is based almost
exclusively on the literature of ancient times.
In the present part it has been possible to
make use of the results of excavations and
to examine other remnants of ancient civiliza-
tions, though written sources are again of
prime importance.

In the first part of my study I have also

treated in some detail the most important
ancient written sources of information from
the standpoint of forestry history. Therefore,
the authors who figure significantly in the
theme of the present part of the study will
receive only brief mention.

Likewise, the modern literature on ancient
forestry will be dealt with very briefly for
the part of works treated in more detail in
Part I of this study.

B. The most important ancient written sources from the standpoint of the
procurement and trade of forest products

The »Iliad» and »Odyssey» are important
sources of information on logging and wood
transportation. »The Iliad» contains perhaps
the first mention of the transportation of
firewood on muleback. »The Odyssey», on the
other hand, furnishes numerous facts on the
primary conversion of wood. Hesr1op, for his
part, is perhaps the earliest informant on
the proper time for felling timber.

One can find in the Bible references to the
felling of trees, their transportation and trade,
as well as the use of other forest products.
The delivery by king Hiram of Tyre of cedar
and cypress to Solomon for the construction
of the temple is probably one of the biggest
timber transactions in ancient times.

Heropbotus, »the father of history» (ca.
484425 B.C.), is not an especially important
source as far as this part of the study is con-
cerned but, nevertheless, there is reason to
mention him in support of certain conclu-
sions.

ARisToTLE in his philosophical heights has
not dealt with matters of the sort with which
the present part of the study is concerned,
but TueorHRASTUS (370—285 B.C.), his suc-
cessor as the head of the peripatetic school,
who was one of the most significant sources
for the first part of the study, is again in the

present context an important source of in-
formation.

Our first important source from the Roman
world is Marcus Porcrus CaTto (234—149
B.C.). This fervent opponent of Greek culture
and luxury of any sort was evidently a very
economically oriented man because in many
connexions he stresses the financial signifi-
cance of forests. Also, MArRcus TERENTIUS
Varro (116—27 B.C.) has here and there
in his work »De re rustica» expressed thoughts
that merit our attention as touching on the
theme of this study.

PusLius VERGILIUS MARro (70—19 B.C.)
is a noteworthy source of information in
virtually all matters concerned with forestry,
and thus we shall make frequent reference
to him in this part of the study, too.

The geographer, StrABO (63 B.C.—21
A.D.), who wrote in Greek, gives certain in-
formation which is interesting from the point
of view of our theme. Trtus Livius PaTa-
viNus (59 B.C.—17 A.D.) and VITRUVIUS
Porrio (contemporaries of Augustus and
Tiberius) have also been used as sources.

Garus PriNius SEcunNpus (23—79 A.D.)
with his »Natural History» is here, too, one
of our very most important sources of in-
formation. His contemporary, Lucrus Iunius



MopERATUS COLUMELLA, is also a frequently
used source in this part of the study.

‘We shall make several references to the
agricultural calendar (De re rustica) of PAL-
LApIus RuTiLius TAurus AEmiLiaNus (fifth
century A.D.). Although ParLrapius is not
among the most important sources for this
part of the study, it is from him that we
have chosen the motto on the title page:
»There must necessarily be smiths, wood-
workers and makers of barrels and wooden
vessels so that yearning for the city would
not entice country folk away from their
traditional work.» This thought is as timely
as ever and holds true for present-day Fin-
land as well as other lands. It most clearly
reflects the problem of rural handicraft and
small industries as well as the population
shift from rural areas to the cities. Again, it
seems, history repeats itself.

The Roman anthology of laws, »Corpus
Turis Civilisy, which Justinian, the emperor
of the Eastern World, had compiled during
the years 528-—534 A.D. under the direction
of the »Quaestor of the Holy Palace», Tri-
bonianus, should be mentioned in connexion
with this part of the study even though it
is the author’s intention, at a later date, to
deal separately with laws in one way or
another concerned with forests in ancient
times. This anthology embraces four parts,
1. »Institutiones», intended as an official text-
book of jurisprudence, 2. » Digesta» or a collec-
tion of legal proceedings presided over by
Roman jurists — and the decisions of these
proceedings, 3. »Codex Iustinianeus,» a collec-
tion of imperial laws from the second to the
sixth century A.D. and 4. »Novellae», con-
taining most of the laws of emperor Justin-
ian’s time.

C. Related modern literature

SEIDENSTICKER’s work » Waldgeschichle des
Alterthums» (1886), to which numerous refer-
ences were made in the first part of this
study, has often merited our attention in this
part of the study as well. That the present
author’s interpretation quite often differs
from SEIDENSTICKER’s is not to reduce the
worth of the later’s lengthy work. All writ-
ings must be examined against the back-
ground of a particular era, in the light of the
actual possibilities offered by that era. It
is to be especially noted that SEIDENSTICKER
did not yet have at his disposal the results
of excavations that were just getting under
way in Egypt, the Fertile Crescent and Asia
Minor during his lifetime. A modern in-
vestigator’s possibilities of shedding light on
the history of ancient times are thus essen-
tially better than those of an investigator
writing in the 1880’s.

SANDERMANN’s presentation of Seiden-
sticker’s work in the journal »Holz-Zeniral-
blatt», no. 29/1958, should be mentioned in
this connexion. Certain of SANDERMANN’S
facts pertaining to the development of the
saw are of especial significance from the
standpoint of this part of the study.

DEemmEL’s (1925) study »Die altsumerische
Baumwirtschaft» contains interesting informa-
tion concerning the fact that the annual yield

of the date palm served as one of the oldest
known monetary standards.

Deserving of mention from the point of
view of the history of tools and the use of
wood is FELpHAUS’s (1931) work »Die Technik
der Anlike und des Maittelalters», from which
some of the pictures of this part of the study
have been borrowed. NAsLunp (1937) has
made use of Feldhaus’s work as well as an-
cient literature in his paper on the history
of the saw, »Sdgar. Bidrag till kdnnedomen
om sdgarnas uppkomst och utveckling». This
valuable work gives a detailed account of
the development of the saw from the Stone
Age to modern times. Aro (1945) has also
briefly touched on the same matters in his
paper on the repair and upkeep of forest
saws.

SALONEN’s studies »Die Wasserfahrzeuge in
Babylonien nach sumerisch-akkadischen Quel-
len» (1939) and »Kaksoisvirranmaa» (The
Fertile Crescent, 1945), which were mentioned
in the first part of the study, have once again
been often used sources. The same author’s
study »Die Hausgerdte der alten Mesopotamier
nach sumerisch-akkadischen Quellen. Teil 11:
Gefdsser (1966) deals with various volume
measurements, at least one of which was
evidently based on the annual yield of the
date palm.

BEEKMAN’s compiled work »Hout in alle
tijden» should be mentioned in this connex-
ion, though it will be referred to in the next
part of the study, which deals with the use
of forests in ancient times.

HAFNER’s survey of the water transport
of wood in ancient times in his work »Zur
Geschichte des Wassertransportes von Holz,
besonders in Osterreich und Deutschland, von
den Anfdngen bis zur Jetzizeily (Zentralblatt
fiir das gesamle Forstwesen, 1/1955) has
served as a useful point of comparison in
this part of the study.

The extensive English compiled work

»A History of Technology» (SINGER et al.
1956) has provided several pictures for this
part of the study.

Deserving of mention as an especially
worthy general survey of forestry knowledge
in ancient Greece and of Theophrastus’
significance for this branch of knowledge is
RUBNER'’s paper »Griechischer Geist und forst-
liches Wissen» (Allgemeine Forst und Jagd-
zeitung, 6/1965). The same author’s survey
of the development of silviculture in ancient
times in his work »Forstgeschichte im Zeitalter
der industriellen Revolution» (1967) is also
very worthy of attention.

D. Formal considerations

In the main, the worth and significance
of a historical study based on available lit-
erature depends entirely on whether the
sources in the original language have been
interpreted correctly. For this reason the
untranslated textual excerpts used in the
preparation of this study have been card-
indexed and presented as an appendix at the
end of this paper. Direct quotations have
also been in part incorporated into the text
proper, but most often reference is made to
the text in the original by using a super-
scribed numerical index. These indexes begin
again with the number one for each main
section indicated by a Roman numeral. By
means of the Roman numeral at the head
of each section and the index number of the

footnote, the reference can be found in the
original at the end of this paper.

The titles of written works appear in quota-
tion marks, or when necessary, parentheses.
Words in other languages occurring in the
English language text have been printed in
italics. The author names have been printed
in small capitals, which has become a custom
in the series Acta Forestalia Fennica.

In citing direct translations from the
original languages into English, in some in-
stances the translations which have appeared
in the »Loeb Classical Library» have been
used; the names of the translators in question
will be found in the bibliography at the end
of this work.



II. LOGGING AND TRANSPORTATION

A. Felling and primary conversion

To begin with let us examine what in
antiquity was thought the best time for
felling trees. We find some references
to this matter as early as the first half of
the first millennium B. C. HEsiop (probably
lived in the seventh century B. C.) says in his
poem »The Works and Days» that trees are
least vulnerable to larvae when they have
lost their leaves and that this is the time
for felling.! This is practical and apparently
sound information, but we cannot so seriously
accept HEs1op’s recommendation that timber
for construction and shipbuilding should be
chopped down on the seventh day of the
second third of the month (Works and Days,
805—808).

Here again THEOPHRASTUS offers abundant
information. For example, he recommends
barking of the round wood during the grow-
ing season. He says that the best time for
felling round wood which is to be barked is
at the beginning of growth because the bark
is easy to remove due to the moisture that
has collected underneath it. Later on the
bark is difficult of removal and the wood
becomes dark and unsightly. On the contrary,
wood which is to be rough-hewed can be
felled after the time favourable for barking
because the ugly-appearing parts can be
hewed away with an axe. The strongest wood
is, however, obtained if the felling does not
take place until after the fruit has ripened.?
There were proper times for felling the various
tree species and thus oaks, for instance, were
chopped down later than other trees, as late
as the end of autumn or early winter. If the
oak was chopped down when the sap was
running, it rotted more rapidly than at other
times, whether barked or not. If chopped
down after the acorns were ripe, larvae did
not damage it, even though it was not
barked. They did, however, penetrate under
the bark and gauge figures in the surface of
the stem, and such pieces of wood were used
by some persons as signets.?

According to CaTo, trees were generally
ready for felling when their seeds were ripe.
The most suitable time for felling seedless
trees (those not known to have seeds) was
when their bark loosened. Trees which had
at the same time both green and ripe seeds,
such as the pine and cypress, could be felled
in any season of the year. Our ancient
Roman appears in this instance to have been
indulging in ivory tower philosphy. Further-
more, quite after the fashion of Hgsiop,
he offers information that is completely
fanciful. Among other things, he advises
that construction timber should be felled in
the afternoon when the moon was waning
and that the south wind should not be
blowing at the time.5

PLINY recommends that wood which is to
be rough-hewed be felled during the period
between our present Christmas and Febru-
ary 8 (a bruma ad favonium). If it was neces-
sary to fell the trees before this time; this
was best done when the Arcturus constella-
tion was descending (about November 2),
when the Lyra constellation was descending
(about August 8), or else at the time of the
summer solstice.® In addition, PLiNy says
that it is extremely important to take into
account the phases of the moon and goes on
to tell the following about recorded opinions
on the matter. Some persons recommend that
felling of trees be carried out only during the
period from the 20th to the 30th of the
month. All agreed that the most suitable
time for felling trees was when the moon was
passing the sun, which period was called the
interlunar day by some, the day of the
moon’s silence by others. In accordance with
this rule the emperor Tiberius had ordered
the felling of the larches used in the rebuilding
of the pons naumachiarius, the platform,
destroyed by fire, which had been constructed
across the Tiber for naval games. There were
some of the opinion that when trees were
being chopped down the moon had to be in

line with the sun and below the horizon,
which could only occur at night. If the moon’s
passing of the sun coincided with the winter
solstice, wood chopped at this time would
retain its durability forever.”

As an example of how the wrong choice of
felling time can cause more than just wood
spoiling, PrLiNny mentions that door hinge
pins of prematurely chopped olive wood were
observed to reinitiate growth when the door
had not been used for too long.® This repre-
sents a rather careless attempt to provide
a generalizing explanation for disconnected
phenomena. To give an explanation was
apparently more important for the savants
of antiquity than the making of observations.

In the warm climate of the Mediterranean
wood spoilage was a matter of which great
heed had to be taken and thus much atten-
tion was focussed on the time of felling.
Causes and effects were not known; but even
so, it did not befit the dignity of the learned
men to leave matters unexplained and there-
fore they fell back on the celestial bodies
which, at a time when almanac and watch
were lacking, otherwise played a vastly
greater part in the lives of the people of the
time than they do today. Nor have concep-
tions of this sort yet completely dropped out
of the picture for as late as the 1950’s the
writer has encountered professional forest
workers of more or less foreman calibre who
were dead certain that the summer felling
of veneer birches should be carried out during
a specific phase of the moon; otherwise, they
maintain, the felled birch does not dry
sufficiently or it acquires colour defects, and
so forth.

Forest workers, who already in
ancient times formed an especially important
profession and without whom the savants
would not have been able to write very much
about forestry matters, appear nevertheless
to have been quite underrated in many places.
This seems to have been the case at least
among the Israelites, for the Bible contains
certain references to this effect. Let us cite
the following passage (Deuteronomy 29:10,
11) in which the spaced-out print are, natu-
rally, the writer’s: »Ye stand this day all of
you before the Lord, your God; your chief
men, chaptains of your tribes, your elders,
and your officers, with all the men of Israel,
your little ones, your wives, and thy stranger

9

that is in thy camp, even your wood-
cutters and your water-carriers, . . . »The de-
preciation was apparently above all due to
the fact that forest workers and water-
carriers were in this case slaves; but, on the
other hand, the fact that slaves were put
to these very tasks is indicative of the social
status of forest workers.

Hieronvymus, whose Latin translation of
the Old Testament (the Vulgate Bible) was
completed in 404 A.D., evidently had an
even lower opinion of forest workers in view
of his translation of the above-mentioned
passage: »excepting wood-cutters and water-
carriers» (exceplis lignorum caesoribus, et his
qui comportant aquas), an interpretation now-
adays held incorrect. This may, of course,
be an accidental error in translation, yet on
the other hand we can well imagine that
such a misconception arose from the fact
that the translator did not personally see
wood-cutters and water-carriers as at all fit
to stand before God.

Let us furthermore cite the following pas-
sage from the Book of Joshua (9:21): »Let
them live, but may they become wood-
cutters and carriers of water for the whole
nation». And further on (9:23): »Therefore
cursed be ye! Let not any of ye be released
from being a servant (= a slave), a wood-
cutter, a water-carrier, in the room of my
God.»

In India forest workers seem to have
belonged to the middle class, in so far as
STRABO’s report is reliable. To his knowledge
there were seven casts in India, manual
labourers (ols ané Tod oduaros 1j épyacia) belong-
ing to the fourth cast along with artists and
small merchants.®

Forest workers seem to have been made
up of both slaves and free wage earners.
The people of Gibeon who in the above-cited
passage from the Book of Joshua were cursed
and condemned to slavery were notwith-
standing pardoned and made »the wood-
cutters and water-carriers of the congrega-
tion and of the Lord’s altar», which is to say
that they were given a specific task yet re-
mained free citizens, as is also disclosed in
the following chapter of the same book. In
passing let it be said that the newest Finnish
translation of the Old Testament gives the
impression of intentional embellishment by
systematically making servants of slaves.
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The previous Finnish translation of the Old
Testament is thoroughly straightforward in
this respect.

In the second century after Christ wood-
carriers (dendrophores) formed their own
guilds in Italy and Gaul. In a law instituted
in 315 A.D. emperor Constantine united the
guilds of wood-carriers, carpenters and cab-
inetmakers (DEVEZE 1961, MAKKONEN 1966).

In fairy tales and stories dating from an-
cient times the wood-cutter is nevertheless
generally presented as the most mediocre of
human kind and such tales are still read to
children in our times. The underrating of
forest work and workers has stubbornly per-
sisted in the minds of even the most learned
even up to the present century. As an ex-
ample of this sentiment let us cite the view
of the great Finnish stateman of the last
century, J. V. SNELLMAN: »Where there are
forests, there is misery. Logging and the
transport of timber can scarcely support
anyone for even a day out of the year; it is
labour which requires no mental effort and
unemployment and crudity are its conse-
quences.» Not until this century, or more pre-
cisely, not until recent times have wood-
choppers, those first instructors in forestry,
received their due recognition. Only now has
it been observed that intellectual effort and
work planning have a decisive effect on the
productive yield of forest work. Only now
has it been realized that work in the woods
is a profession requiring training just like any
other profession.

In classical Greek there were several words
meaning forest worker. THEOPHRASTUS uses
the words dpeordmoc (mountain woodsman)
and dAorduos (wood-cutter, wood craftsman).
The last-mentioned word also occurs in »The
Iliad» and in the works of Hesiop. To indi-
cate a worker who only felled trees SopHO-
CLES uses the term devdoorduoc (cutter of erect
trees, tree-feller). In the Greek version of the
O1d Testament a woodsman is called &vioxdnoc.
All these words embody the meaning, to cut,
to chop (vdnrew, réuvew, xénrew). Perhaps this
reflects the fact that the Greeks made no use
of the saw in tree-felling. Even in Finland,
for that matter, the use of saws is such a
recent development that we continue to speak
of »cutting-work» and »wood-cutter». No until
the introduction of the power saw has the
word »sawman» been coined.

In Latin we do not meet with Greek com-
pound words of this sort, unless we take into
account VArro’s offhand mention of the
word lignicida (wood-cutter), which does not
otherwise occur in Latin (VARRo, LL. VII. 33:
qui lapides caedunt, lapicidas dici, qui ligna,
lignicidas non dici). The term lignator, which
meant woodsman as well as wood haulier or
both combined, was very common. These
tasks, especially in the case of firewood, were
often combined such that the woodsman set
out for the forest with an ass or mule, felled
trees, cross-cut and sometimes even split
them up, loaded them on the animal’s back,
and hauled them straightaway to the place
where they were needed. CAESAR uses the
term lignator to indicate soldiers who were
sent after wood. In the Latin translation of
the Old Testament the terms ligna caedens
(cutter of wood) and lignorum caesor (same
meaning) are used. It could very well be
that the verb, caedere, which originally meant
to chop, to strike, took on the additional
signification of felling for the very reason
that trees were felled with an axe. The verb
in question in fact also occurs in Latin in the
simple meaning to fell (otherwise than by
chopping). The word lignarius, which usually
means wood merchant, sometimes occurs in
the meaning wood-cutter or carpenter, as,
for example, in the sentence chosen for the
motto of this part of the study.

On the basis of archaelogical finds, in-
formation on logging tools has been
obtained from as far back as prehistoric
times. Stone axes reflecting different stages
of development are well-known. At first the
axe-head was fastened to the handle with
a sprig loop or leather thong. Later it was
learned how to make holes in the axe head
by means of a primitive, tube-like drill of
animal bone and the axe-handle fastening
was rendered much sturdier than before. The
technique of fashioning axe-heads from harder
stone than the generally used flint was also
learned. Thus it was already possible to make
axes of highly developed design (Fig. 1).
Stone axes were used to make the piles,
found as the remains of the prehistoric lake
villages, particularly in Central Europe, as
well as the wooden dwellings these piles
supported.

The axes of Stone Age were not so unef-
fective as one could easily imagine nowadays.

In arecent experiment in Denmark, a genuine
Neolithic axe-head was fitted into an accurate
modern copy in ash-wood of an original Neo-
lithic haft. With this instrument, three men
cleared 600 square yards of silver-birch forest
in four hours; more than 100 trees were felled
with one axe-head that had not been sharp-
ened for about 4 000 years (RusseLL 1967,
p. 41).

Even well into the period of recorded
history the axe (Gr. a&iv, nélexve, Lat. ascia,
securis) was long by far the most important
tool for work in the forest. The last-mentioned
Greek term seems to have meant a double-
edged axe for it is mentioned in Book V of
»The Odyssey» (234—236) that both ends of
the tool in question were sharpened:

Snéy of nédexvy péyav, douevov &v maldunot,
ydAxeov, duporépwiey dxayuévov: avtag év avrd
oretheldy meowxaliés divor, eV évapnods.

Copper is mentioned as the material of the
axe-head and, indeed, the events of the epic
are dated in the Age of Bronze. It is inter-
esting to note that the kind of wood from
which the axe-handle had been made is also
mentioned. The Romans used the term bi-
pennis (literally, double-edged) to designate
a double-edged axe. As a synonym for the
word axe the Romans often used the word
indicating the material of the head, ferrum
(iron). Iron was, to be sure, known in Greece,
too, ever since the beginning of the first
millennium.

In Fig. 2, which shows Egyptians involved
in all stages of clearing a field, a man is also
seen chopping down trees with an axe.

The principle of the saw also appears to
have been known as far back as the Stone
Age. The most primitive saw was presum-
ably a sharp-edged stone occurring naturally,
but later it was learned how to cut up and
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Fig. 1. Stone Age Axes.

shape stones for this purpose as well as to
put teeth in the sharp edge (Fig. 3). Ancient
literature makes one reference to the use of
sharp-edged stones as saws. In his account
(based on the writings of Aristobulus of Cas-
sandreia and Ptolemy Soter) of the voyage
led by Alexander the Great’s fleet com-
mander, Nearchus, from the Indus delta
along the northern coast of the Persian Gulf
as far as the delta of the Tigris and Euphrates,
ARRIAN (95175 A.D.) mentions that the
coastal dwellers on the territory of Oreitans
(somewhat to the west of the Indus delta)
used their nails as tools for cutting up fish
and soft wood. For cutting down hard trees
they used sharp stones. Iron was totally un-
known to them.®

Priny (VIL vLvi. 198) credits a certain
DAEDALUS, evidently the Daidalos (Fig. 4)
of Greek mythology, with the invention of
the saw, the axe and certain other tools. He
is the fabled builder of the Cretan labyrinth
from which the famed hero Theseus managed
to escape by the aid of his beloved’s ball of
yarn after having slayn the Minotar. PLINY’S
contemporary, Lucius ANNAEUS SENECA,
also mentions Daedalus as the inventor of
the saw. The Athenian AroLLoDORUS, Who

Fig. 2. Clearing a field for planting in ancient Egypt. Picture from a tomb in Thebes, ca. 1420
B.C. (SINGER et al. 1956).



Fig. 3. Flint saws from Skane, Sweden (NASLUND
1937, Aro 1945).

lived about the middle of the second century
B.C. and who was presumed to be the author
of a work on Greek mythology entitled
»Bibliotheca» — now thought to date no
sooner than the period of the Roman em-
perors —, as well as Dioborus SicuLrus, a
contemporary of Caesar and Augustus, men-
tion as the inventor of the saw Daedalus’
nephew, Tarus, whose technically-skilled
uncle had instructed him in the arts of his
renown. Once when TavrLus playfully handled
a snake’s jawbone which was still complete
with teeth, he observed that such a fearful
apparatus might cut through wood. This gave
him the idea of making a serrated tool of
metal and resulted in his invention of the
saw. The story goes that the uncle became
so envious that he slew TALuUsS.

The Roman librarian Garus Iurius Hy-
GINUS, also a contemporary of Augustus, as
well as PuBrLius Ovipius Naso (43 B.C.—
18 A.D.), the celebrated poet of the same
period, also attribute the invention of the
saw to Daedalus’ nephew; however, they give
PERDIX as his name. Furthermore, accord-
ing to them the invention was based not on
a snake’s jawbone but on a fish’s backbone.
Let us give Ovip’s verses concerning the
subject in the Latin (Metamorphoses VIII,
244-—246):

Ille etiam medio spinas in pisce notatus
traxit in exemplum, ferroque incidit acuto
perpetuos dentes, et serrae repperit usum.

All Roman sources tell of the invention of
the iron saw, though, in fact, the references
from Greek mythology, in so far as they are
credible, are dated so far back that iron was

not yet known at the time. The above-men-
tioned stories, which are also cited by the
Swede NAsLunD (1937) in his work on the
history of saws entitled »Sdgar», have re-
cently in certain respects received somewhat
of a basis in fact. It seems possible to locate
these stories in the nearabouts of the ancient
Cretan city of Knossos, where a great deal
of excavating has been done lately. The
German SANDERMANN (1958) relates that in
the summer of 1957 he saw in the Iraklion
museum on the island of Crete two saws
discovered in connexion with the Knossos
excavations: one of these was a two-man saw
measuring two metres and the other a one-
man saw of the same length; and both were
fully comparable to modern logging saws in
terms of shape. They were entirely of copper,
thus apparently dating back as far as the
third millennium B.C., or, the Copper Age

Fig. 4. Daedalus holding the saw with which he

fashioned a wooden cow for Minos’ wife, Pasiphae.

Relief in the Palazzo Spada, Rome (Holz-Zentral-
blatt 22. 12, 1961, Beilage).
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Fig. 5. Egyptian carpenters. Relief from the sepulchre of Ti, ca. 2700 B.C. (FELDHAUS 1931, NASLUND
1937, Aro 1945, MAKKONEN 1959 and 1960).

of the culture in question. It is quite possible
that the Greeks came into contact with the
metal saw by way of Crete, where it in turn
may have come from Egypt.

At the very beginning of recorded time,
in the so-called Lagasha period of the first
half of the third millennium B.C., it is known
that the metal saw was used in the Fertile
Crescent in preparing planks and in carpentry
(SALONEN 1945, p. 298). In Egypt, too, the
saw was already known during the period of
the so-called Old Kingdom (2980—2475
B.C.), at which time Memphis was the capital.
Near Saqqara in the vicinity of ancient Mem-
phis has been discovered a tomb, built about
2700 B.C. and decorated on the inside with
reliefs, belonging to a priest named T i.
Fig. 5 shows a detail from these reliefs. It
has been taken from FeLpHAUS's (1931)
work, »Die Technik der Antike und des Mittel-
alters». It depicts the work of carpenters,
two of which are seen sawing a board in two.
The man at the far left has lashed the board
to be sawed to a sort of erect post in order
to be able to grip the saw with both hands.
According to FELDHAUS’s (1931) interpreta-
tion, a wedge from the top end of which
a weight has been hung has been inserted
into the saw kerf. The purpose of the weighted
wedge would thus be to expand this kerf
as the sawing progresses. FELDHAUS suggests

this as alluding to the fact that saw setting,
i.e. alternate bending of the teeth in differ-
ent directions whereby a saw kerf wider than
the thickness of the saw blade is achieved,
was not known at the time. NAsLunp (1937)
agrees with this view. It actually seems, how-
ever, that the wedge was not inserted in the
kerf but between the lashings and the board
to be sawed, apparently so as to make the
lashings tight and hold the board firmly in
place. This is seen still more clearly in a
relief, found in the same tomb, depicting saw-
ing in connexion with shipbuilding (Fig. 7).
‘Why the need for such a contrivance merely
to expand the saw kerf? By means of the
small wooden wedge at the top end of the
saw kerf this can be accomplished in short
order without weights of any sort.

A wooden wedge or stick has actually been
used in this way, as is revealed by Fig. 6.
It depicts a miniature model, found in the
tomb of Pharaoh Mekretre, of a carpenter’s
workshop. One of the men is sawing length-
wise a plank fastened to an upright post.
A stick has been inserted into the upper end
of the kerf to make the sawing easier. The
position of the sawyer seems to point to the
fact that the teeth of the saw are arranged
in such a way as to give a more effective bite
when pulled than when pushed.

In Fig. 5, another sawyer, who has not
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Fig. 6. A miniature model of a carpenter’s workshop, found in the tomb of Pharaoh Mekretre, 11th dynasty,
ca. 2000 B.C. (LAURENT-TAckHOLM 1951).

fastened his board to anything, indeed seems
to be trying to expand the saw kerf with
his hand, as NAsLunND says, and may have
even put his fingertips into the saw kerf;
however, on this basis one would surely not
venture to conclude that saw setting was
yet unknown in this period. At any rate
expanding the saw kerf certainly helped to
facilitate the movement of the broad and
still quite thick-bladed saws of the time,
especially in hand sawing.

Dating from a considerably later period,
the so-called New Kingdom of Egypt (1600—
1100 B.C.), is a picture (Fig. 8) that shows
a man sawing a board fastened to a short
stake. The saw is markedly more modern-
appearing than in the previous picture. The
position of the sawyer is decidedly brisk and

nothing pointing to the expansion of the saw
kerf is to be noticed. It seems evident that
saw setting was known, at least in this period.
NAsLunp (1937, p. 18) indeed observes that
in Egypt even at such an early stage the
saw blade can be considered to have in
principle attained structural perfection, its
further development being, as it were, no
more than a question of materials. SANDER-
MANN (1958) does not mention whether the
copper saws found in Knossos were set.

The first written reference to saw setting
is probably from TueorHrRAsTUS. He says
that in sawing over-green wood the saw kerf
becomes clogged and the sawdust catches in
the sawteeth, obstructing the spaces between
them. For this reason the saw teeth are
alternately bent in different directions in
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Fig. 7. Egyptian shipwrights. Relief from the same place as Fig. 5 (SALoNEN 1939).

order to get rid of the sawdust.* A similar
reference by PLiNY is found in Roman liter-
ature.!?

To all appearances the saw was never-
theless not used in felling trees in ancient
times to any extent worth mentioning. No
known reference is made to the subject in
written sources. In so far as mention is made
of the logging tool, it is always an axe. To
be sure, the saw (Gr. molwv, Lat. serra) is
mentioned now and then, but facts about its
use generally appear to refer to longitudinal
cutting and sometimes also to the cross-
cutting of felled trees. In the Kouyunjik ex-
cavations near Nineveh there has, however,
been found in Sanherib’s palace a seventh
century B.C. relief, a detail of which (Fig. 9)
would seem to show quite clearly that the
saw was not an entirely unknown tool in
logging work. This detail shows three men,
the first of whom is carrying on his shoulder

a type of two-man saw as well as two axes.
According to NAsLuND’s view, the men are
apparently on their way to fell trees. If this
were so, it might nevertheless be asked why
each of the two men walking behind the tool-
carrier has a forked stake. It seems evident
that this is a case of felling trees in a precise

N
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Fig. 8. Man sawing a board lengthwise. The picture,

which is drawn on a sculptural work, is from Thebes

in Egypt 1600 —1100 B.C. (WILKINSON, 1854 NAXs-
LUND 1937, MAKKONEN 1959, 1960 and 1966).
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Fig. 9. Assyrian tools. Relief dating from the 7th

century B.C. (A.-B. Stridsberg & Bjorks katalog

1931, NisLunp 1937, MAkKkoNEN 1959, 1960 and
1966).

direction, which is to say the chopping down
of garden or park trees, not forest work.
However, even this interpretation may in
fact be erroneous because the picture in ques-
tion is a small detail from a large relief de-
picting slaves transporting a colossal statue
by sled (Fig. 17, p. 26). Among other things,
the picture portrays a large log, used as a
lever, being held in position or raised by
means of forked stakes in the same fashion
as present-day telephone and electricity
poles. Such being the case, the forked stakes
are probably not to be thought of as imple-
ments for pushing down trees but rather the
opposite. Moreover, the same relief reveals
that logs were placed lengthwise in front of
the sled with the evident purpose of reducing
friction; the logs were then pulled out from
behind by hand, carted to the front of the
sled again, and the procedure repeated. It
is clear that in operations of this magnitude,
it was necessary to take many kinds of tools
along, axes and saws, for instance, if for
no other reason, in case the sled got stuck,
which is most likely the situation depicted
here. The need of cutting trees may, of
course, have presented itself on the way, but
our industrious-looking little group of work-
ers probably does not enable us to draw the
conclusion that the saw was, strictly speak-
ing, used as a logging tool.

The Bible (Isaiah 10:15) makes a figurative
mention of the axe and saw side by side
(Shall the axe boast itself against him that
hewed therewith? or shall the saw magnify

itself against him that shaketh it?) but this
can hardly be taken as an indication that the
saw was used as a logging tool.

One of the men in the Egyptian relief pre-
sented by BEEKMAN (Fig. 10) might perhaps
be thought to be in the posture of sawing,
but since the tree is already falling, he might
equally well be striking the final blows to
sever the tree from the stump. The obscurely
seen tool gives more or less the impression
of being an axe.

In Vireil’s work »Georgics», which ap-
peared in 29 B.C., there is a reference that
seems to point to the fact that the saw was
primarily used in longitudinal cutting of
wood. In portraying the progress of civiliza-
tion, VIRGIL mentions the discovery of iron
tempering and the gleaming saw blades result-
ing therefrom, and he makes the observation
that previous to this trees were split by
using a wedge.13

Pavrrapius, a Roman who lived in the
fourth or fifth century after Christ, mentions
as farm tools small hand saws no longer than
an ell in length. These could be used to do
cross-cutting, which was not possible with an
ordinary saw.! By an ordinary saw he ap-
parently means a saw fixed in a frame (see
Fig. 11). Such a saw was especially well
adapted to lengthwise cutting of wood and
the blade could be considerably thinner than
the blade of an unframed saw. Would PaL-
LADIUS’ observation have really been neces-
sary if the saw had been a generally-used
tool for felling and cross-cutting trees?

Iron saws, too, surprisingly highly-devel-
oped though they were, nevertheless were
probably still in ancient times so thick, hard
to push and quick to dull that it was quicker
to fell a tree with an axe than with a saw.
Furthermore, sharpening saws probably in-
volved so much work as to be an obstacle to
taking them along to the logging site, which
was usually situated far from inhabited areas.
The file (Lat. lima) was indeed known but it
was probably not very efficient because as
far as PLINY knew, a he-goat’s blood was so
potent that it was more effective than a file
in smoothing down the rough surface of an
iron tool.’

In this connexion there is reason to bear
in mind the fact that in Finland as late as
the turn of the last century it was necessary
to undertake great preparations before the

old loggers would consent to take a saw with
them into the forest. For example, according
to the word of Prof. ERKKI LAITAKARI, as
late as 1917, the crofters of Rautalampi
rectory cut all the firewood for the rectory
with only an axe.

Because in ancient times the saw was not
used as a regular tool for forest work, the
axe was also used in cross-cutting. This was
presumably done at the logging site no more
than facility of hauling required. SEIDEN-
sTICKER (1886 II, p. 320) says that cross-
cutting in the forest was done either with an
axe or a set saw and cites PLiNy with refer-
ence to the saw. The passage from PLINY’s
work (XVI. Lxxxi111.227) referred to by Se1-
DENSTICKER in this context is not, however,
in the least concerned with forest work but

2 — Makkonen

Fig. 10. Lydians felling Lebanon cedars (BEEKMAN 1949, MAKKONEN 1967).
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deals with carpenters’ handling of wood.
Nor does the passage from HERopoOTUS’
history (VIIL 36) to which SEIDENSTICKER

Fig. 11. Sawing a plank lengthwise with a frame

saw. Picture from an Etruscan vase (RUHLMANN

1865, NAsLunp 1937, Aro 1945, MAKKONEN 1959,
1960 and 1966).
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makes similar reference, speak of forest work
but of the building of a bridge. The German
writer would also seem to be informed on
such a matter as the way measurements of
trunks to be cut into lengths were taken in
Greece and Italy in ancient times. He says
that the measuring was done in terms of foot,
hand, palm breadth, finger thickness and
inch and that the cutting points were marked
off with red chalk. The measurements were
taken with a measuring stick or string or
even with a pair of compasses. He does not
cite any authorities with respect to the units
of measurement and the red chalk. In support
of the use of a measuring string he quotes
Isaiah 34:11, where it is said: »But the cor-
morant and the bittern shall possess it; the
owl also and the raven shall dwell in it:
and he shall stretch out upon it the line of
confusion, and the stones of emptiness.»

To persuade the reader that a measuring
string was really used in measuring fallen
trees and that a pair of compasses was also
used for the same purpose, he refers to
Isaiah 44:13: »The carpenter stretcheth out
his rule; he marketh it out with a line; he
fitteth it with planes, and he marketh it out
with the compass, and maketh it after the
figure of a man, according to beauty of a
man; that it may remain in the house.»
Rather far-reaching conclusions have been
drawn on the basis of these figurative utter-
ances.

‘We may here well remark that in Northern
Europe — but not elsewhere — there is a
term connected with wood measurement,
which derives from the Latin verb aptare
(to fit, adapt); namely, the word apleerata
in Finnish, aptera in Swedish, roughly mean-
ing the judgement involved in dividing up
trunks when the log-length is variable. This
is particularly connected with the prepara-
tion of sawlogs in that each log should be of
the maximum possible similarity in quality
(judged from the standpoint of the quality
of sawn goods to be obtained from the log)
throughout its length. This being the case,
it is, for instance, an error to cut the most
valuable part of the trunk, the butt log, in
such a way that its top end comprises wood
so knotty that it lowers the quality class of
the largely knot-free sawn goods to be ob-
tained. Thus, in Finnish the term apleerata
primarily means the judgement involved in

dividing the trunk into log lengths and the
related measurement of these log lengths,
which aims at profit maximization of the
sawing yield. In the other languages of North-
ern Europe the word aptera (the word
varies somewhat depending on the language
in question: Danish, Norwegian or Swedish)
also means the length measurement of logs
of standard length. The term under con-
sideration may have come directly from the
Latin aptare= to fit, adapt (e.g. according to
length), but to the writer’'s knowledge the
word was already used by VirGiL in more
or less the sense described above. VIRGIL’s
verses touching this matter are as follows:
(Aeneid I. 551—552):

quassalam venlis liceal subducere classem
et silvis aptare trabes et stringere remos,

FaircLoun’s English translation of this
runs thus: Grant us to beach our storm-
battered fleet, to fashion planks in the forests
and trim oars, — — —. Referring to this
passage, SEIDENSTICKER (I, p. 308) expresses
the view that »Balken zimmern nannten die
Rémer ’trabes aptare’». STRENG’s Latin-Finn-
ish dictionary gives »to hew beams from
forest trees» as the meaning of the expression
silvis trabes aptare and further observes that
poetic diction is in question.

For my part I would not be so poetic. The
passage narrates how part of the Greek fleet
commanded by Aeneas managed to get
through a violent storm and land on the
Libyan coast in the territory ruled by Queen
Dido. Aeneas hopes to gain the queen’s per-
mission to beach his wind-battered fleet and
to fashion new oars to replace those snapped
in the storm so that he and his mariners
might sail on to Italy to fulfill their god-given
mission of founding on Italian soil an empire
that would hold sway over the world in the
future. I should interpret the expression silvis
aplare trabes as meaning in-the-forest cutting
of trunks to oar-length logs from which oars
would then be fashioned on the beach. Since
in multi-oared ships the oars of the various
decks were of differing length, the length of
the logs really had to be »fit» or »adapteds
in accordance with the lengths of the oars.
Attention should also be drawn to the fact
that the word frabs means the severed part of
a trunk; hence, log, or in construction ter-
minology, round supporting timber, but not

hewn timber. (See, for example, the quota-
tion from VirGiL in the following paragraph).

We have already mentioned the wedge
(Lat. cuneus), which VIRGIL says was used
in splitting trees before it was discovered
how to temper saw blades. This seems to
point primarily to the splitting of trees after
their removal from the forest, but in VirGcIL’s
Aeneid there is also a passage (VI. 179—182)
in which the wedge is clearly mentioned as
a logging tool:

itur in antiquam silvam, stabula alta ferarum;
procumbunt piceae, sonat icta securibus ilex
fraxineaeque trabes cuneis et fissile robur
scinditur, advolvunt ingentis montibus ornos.

Large trimmed and cross-cut trunks in-
tended for use in construction were probably
not in general treated in the forest to any
great extent, for example, barked or hewn,
—- at least if hauling over rather long dis-
tances was involved — because they would
have suffered a bad pounding while being
transported. It sometimes happened that the
place where the logs were treated and used was
in the immediate vicinity of the logging site
and then the construction timbers could be
hewn as soon as they were felled. Odysseus had
such a fortunate opportunity when he began
building a ship in order to extricate himself
from the snares of Calypso and sail home
(V. 237245, translated by GEo. CHAPMAN):
A plainer then. Then led she, till they came
To lofty woods that did the confine.

The fir-tree, poplar, and heaven-scaling pine,
Had there their offspring. Of which, those that were
Of driest matter, and grew longest there,

He choosed for lighter sail. This place thus shown,
The Nymph turn’d home. He fell to felling down,
And twenty trees he stoop’d in little space,
Plain’d, used his plumb, did all with artful grace.

Thus, a broadaxe (Gr. délmy, Lat. ascia)
was used to hew the wood and the surface
was made straight by means of a tightly-
stretched cord.

SEIDENSTICKER (1886 II, p. 320) conjec-
tures that PaLLaprus’ agricultural calendar
(De re rustica) explicitly reveals that large-
sized trees were hauled intact. In support
of this notion he has quoted from the Latin
of the above-mentioned work a rather long
passage concerning the transfer, roots and
all, of large, still-living park trees to another
location. The passage furthermore comments
on the need for copious fertilization and irri-
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gation.’® The mention of bobbing of branches
made in this context (fruncatis ramis) may
have misled my German colleague.

The relief seen in Fig. 12 appears most pro-
mising from the viewpoint of our study of
ancient logging tools. It depicts, among other
things, a bucksaw, a cross-cut saw, a single
and double-edged axe as well as other kinds
of implements more or less reminiscent of
picks; these latter are, however, woodwork-
ing tools (dolabra and ascia). Nevertheless,
in question here are not the tools of a logger
but, rather, those of a construction carpenter.
Most surprising of all seem the dome-shaped
objects two of which are hanging from the
handles of the tools leaning against the wall.
It is difficult to conclude otherwise than that
workmen’s hard hats, what is more, of a type
provided with neck and ear guards against
the hazard of flying splinters, were known
already in imperial Rome!

Furthermore, chopping dry wood with an
axe produces such a racket that carpenters
working close beside each other perhaps had
good cause to protect their ears on this ac-
count, too. How far has worker protection
really progressed since those times? The two
hard hats at the bottom of the relief appear
to lack the above-mentioned guards and it
may be imagined that they belonged to
sawyers. The use of hard hats in construc-
tion work already in these times would not
have been especially remarkable because the
importance of the helmet in battle was, in-
deed, well known.

The stone seen in Fig. 12, which according
to GumMmERUs (1913) is a votive stone and
which is preserved in the Capitolium museum,
was likely originally housed in the meeting
hall of the Roman Carpenters’ Union (colle-
gium fabrum tignariorum), though it was
found in the church of San Giorgio in Ve-
labrum. The face side of the stone has de-
teriorated badly, but the inscription thereon
nevertheless reveals that it was erected as
a monument in the second five-year period
of the Union’s existence. Since it has been
possible to fix the date of the founding of
this Union at 7 B.C. (GumMERUS 1913, p. 101),
the erection of the monument very nearly
coincides with the beginning of our calendar.
Viewed from in front, the side seen in Fig. 12
is the monument’s left face, and it has been
preserved the best. The monument was
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erected to Minerva, who, besides being the
goddess of the arts and sciences (as identified
with the Greek goddess Pallas Athena, Mi-
nerva was also the goddess of war), was also
the goddess of the manual crafts. This fact
is revealed by the right side of the monu-
ment, which depicts two figures holding high
a small picture of Minerva. An allusion to
Minerva is also seen in the helmet at top
centre of Fig. 12; this was one of the symbols
attaching to Pallas Athena as well as to the
Roman Minerva, later identified with her.
At the left of this helmet is the curved staff
of the augures (interpreters of auspices or
signs) and at the right is a sacrificial knife.
In the German journal, »Holz-Zentralblatt»
(Beilage Dec. 22, 1961, Die Entwicklung der
Sdge) an anonymous writer has presented a

s
Fig. 12. A Roman votive stone from the first years

of our era (GuMMERUS 1913).
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Fig. 13. The cutler L. Cornelius Atimetus’ shop. It
is possible that Atimetus himself is shown serving
a customer. A tombstone dating from the first
century A.D., now in the Vatican (GumMERUS 1913).

drawing, made on the basis of the relief seen
in Fig. 12, in which the tools and the hard
hats in particular have been modernized
perhaps even a bit too much.

If we take into account the preparation of
meals, making of fires, fashioning of axe-
handles and many other tasks that take place
in the forest, we must conclude that forest
workers must have been provided with some
sort of knife ever since the very earliest
times. Already in the first century knife-
making was, at least in Rome, a high-level
and apparently also very profitable enter-
prise because, to cite an example, the knife-
maker Atimetus was wealthy enough to
erect unto himself and his freed slaves a
handsome grave-stone portraying his craft
(Fig. 13). On the other side of the stone is

a picture showing the work of making knives
in progress. Judging from the knives in the
relief, Atimetus definitely had the eye of a
designer.

In forests located in the nearabouts of
farms, small-sized wood that was to be hauled
on the back of a beast of burden or by
cart may have been converted into finished
wooden goods on the spot. However, even in
cases of this sort long logs were often brought
to the farms, where the finishing work was
finally done. For example, COLUMELLA re-
lates the following: »One worker is capable
of felling, cleaning (i.e. lopping of the branches
and barking) and sharpening one hundred
fence poles a day; on the other hand, a man
can split, hew on both sides and sharpen
sixty vineyard poles of oak or olive-wood in
the same time. He can likewise prepare ten
fence poles or five vineyard poles by artifi-
cial light in the evening and the same number
by artificial light before dawn.»?

Here, then, CorumEeLLA first speaks of
making of round poles for fences in the forest
and then of making of both vineyard poles
as well as fence poles on the farm, even by
artificial light after nightfall. Logging work
is still not very alluring but, nevertheless,
some social reforms indeed seem to have
taken place since ancient times.

CoLuMmELLA’s above-cited account tempts
one to deduce many sorts of things. First
off, it is intrinsically interesting because it
clearly mentions a man’s daily work output;
furthermore, when doing two different types
of work. In addition, it seems to enable us
to deduce something about the proportion
of felling and lopping work involved in mak-
ing poles that were barked and sharpened.
CoLUuMELLA says that the daily work-output
ratio of round poles made from erect trees
(felling, lopping, cross-cutting, barking, and
sharpening) to vineyard poles made from
long logs (cross-cutting, splitting, hewing,
and sharpening) is 100:60; but if both of
these articles were made on the farm from
long logs hauled there, wherby felling and
lopping were, thus, eliminated from the work
of making round poles, the ratio was 10:5.
Accordingly, when using long logs as mate-
rial, 60 vineyard poles would have corre-
sponded to 120 fence poles; hence, the daily
work output when the posts were made from
erect trees was about 17 9, smaller than that

21

obtained when making them from long logs.
Conversely, this per cent figure expresses the
proportion of time required for felling and
lopping of the total time for preparing round
posts in the forest. On the basis of modern
time studies on logging work, this seems
quite credible.

The making of poles being under discus-
sion, it ought perhaps to be observed that in
ancient times barking was done with an axe
(see note 6 of this chapter). We find no men-
tion of a special barking tool in ancient
literature.

The Romans used the general term putare
(to clean) to indicate the lopping and barking
of trees. In modern Latin dictionaries the
word putare — to be sure, it has various
meanings — in this context is assigned the
meaning »clean of branches, lop», but nothing
is said about barking. However, it is evident
that the word also meant barking. For ex-
ample, VARRO urges that the »cleaning» of
trees be done in winter, but not during a
period when the bark is frozen.!® It is a per-
fectly well-known fact that barking is de-
terminatively more difficult when the bark
is frozen than when it is unfrozen. Con-
versely, freezing temperatures facilitate the
lopping of branches and thus there was no
cause to warn against doing this work when
the bark was frozen. CoLUMELLA, uses the
verb exputare in the above-cited passage
dealing with the making of fence posts, and
it is obvious that these posts were stripped
of bark because otherwise they would have
deteriorated most rapidly.

CoLuMELLA’s information also enables us
to infer the length of a work day. In question
here are farm tasks done in mid-winter, or
more closely, in January. The use of arti-
ficial lighting is due to the fact that in Italy,
too, the day is a good deal shorter in
winter than in summer. In Mediterranean
lands the sun is above the horizon for about
9 hours in January. This time may be con-
sidered the length of a normal work day.
Based on the work output for vineyard poles
the length of both the morning as well as the

evening »forchlight shift» was thus 65—0 xX9=3/,

hour and, therefore, we arrive at about 101/,
hours as the length of the whole work day.

PrLiNy, who was COLUMELLA’S contempo-
rary but who wrote his natural history later
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than CorumELLA wrote his work on agri-
culture and used the latter as a source, in-
forms us that the daily work output for
vineyard poles was 30 pieces and the corre-
sponding figure for fence poles, 60 pieces.
Here both articles are assumed as being made
from long logs. The ratio is the same as that
given by CorLumELLA, but the daily work
outputs themselves are smaller by a half.
However, for work done by artificial lighting
PLINY gives the same figures as COLUMELLA.1?
If the forest workers of ancient times had
had modern-type labour unions, they would
have certainly used PrLiNy as their expert
advisor in collective bargaining, whereas
management, on the other hand, would have
based its argument on COLUMELLA.

In all seriousness, this discrepancy may be
due to the fact that CoLuMELLA was a spe-
cialist in agriculture whereas PLINY was a
general investigator interested in all fields.
CoLuMELLA apparently had an estate-owner’s
mentality to such an extent that he demanded
the greatest possible output from his workers;
by contrast PLiNy, as the broad-minded in-
vestigator, can be believed to have made a
better effort at moderation. Departing from
the fact that there was 9 hours of daylight
we obtain as the time for making one barked
and sharpened pole from long logs 4.5 min.
according to CoLuMELLA and 9 min. accord-
ing to PrLiNy. An average Finnish forest
worker equipped with modern hand tools
can turn out 80—100 two-metre barked
bolts of pulpwood from lopped long logs in
roughly seven hours, which represents a rate
of one bolt every four or five minutes. When
it is taken into consideration that the posts
mentioned by the Roman writers were made
entirely with an axe and that they were, in
addition, sharpened, PrLINY’s view really
seems more reasonable. The posts in question
were probably not very large in size.

CoLuMELLA also gives information on the
daily work outputs achieved in woodyards.
He relates the following: »If the wood is oak,
twenty feet ought to be hewn to precisely
square shape by one workman in a day; this
will make a wagon’s load. Twenty-five feet
of pine-wood can be finished in the same con-
dition by one man and this is also called a
load, and likewise thirty feet of elm or ash;
and forty feet of cypress and also sixty feet
of fir-wood and poplar can be hewn to precise-

ly square shape by a single workman, and
all these amounts are likewise called loads.»?°
Quite a number of various woods are here
ranked according to relative difficulty of
hewing and the estimates given seem by large
credible. The ranking of pine as next to most
difficult seems a bit surprising, but perhaps
in Mediterranean lands pine grows on sites
so much poorer than those of the other tree
species mentioned that compared to these
trees it, as a fine-grained tree rich in late
wood, is really hard to hew; or at least this
held true for the broadaxe of the period.

Modern woodyards no longer turn out such
stout beams as were apparently used in con-
struction work in ancient times. The stoutest
so-called German timbers or square balks
which Finland still to some extent exports
to Germany and Denmark are probably
7 x 7 inches in thickness. Before the First
‘World War beams up to 12 x 12 inches thick
were still hewn in Finland. If, starting with
the production figures of those times, we
compute the daily output for, say, 10 x 10-
inch pine balks, the result obtained is about
35 ft., or 10 feet more than the hewing yield
for pine balks reported by CoLumeLLA. The
comparison is naturally quite summary be-
cause there was no knowledge of the average
size of hewn balks in ancient times.

The Englishmen ForsTErR and HEFFNER,
who have translated chapters V—XII of
CoLuMELLA’s work into English, have ren-
dered the first sentence of the above-cited
passage (Lat. Materies si roborea est, ab uno
fabro dolari ad unguem per quadrata debet
pedum XX: haec erit vehis una.) as follows:
If the wood is oak, twenty square feet ought
to be perfectly hewn by one workman in a
day: this will make a wagon’s load. They are
speaking, however, of square feet; in other
words, they have construed the words per
quadrata (squared, square-wise) and the ex-
pression of measurement, pedum X X, togeth-
er. Grammatically speaking this is perhaps
possible, but for my own part, I consider it
obvious that the words dolari ad unguem per
quadrata belong together and should be
translated in the manner of the above (note
20) i.e. hew to precisely square shape, hew
a beam the cross-section of which is exactly
square in shape. Now the same matter has
been repeated in the latter part of the passage
translated above and the slightly different

form of the original Latin (abies atque populus
ad unguem quadrantur) is so straightforward
that there should no longer be any room for
difficulties of interpretation. The English
translators have rendered this quite literally
(can be perfectly squared), so that it is im-
possible to know how they have understood
the passage in question. Bearing in mind the
facts pertinent here, it is extremely unlikely
that the daily work output in woodyards
would have been given in square feet of the
surface hewn. The measuring and computa-
tion involved would have been far too com-
plicated. In so far as I am correct, this is a
good example of how unfamiliarity with a
specialized field can cause language spe-
cialists to fall into error.

Another seemingly odd fact is perhaps also
deserving of consideration; namely, that
CoLuMELLA says that all different-sized quan-
tities of the wooden goods mentioned are to
be called loads (vehis). The gist of the matter
is apparently that the author was really
only concerned with finding a designation
(quae et ipsa vehis dicitur; omnes eae mensurae
simililer vehes appellantur). It was not in the
least a matter of making loads of the sizes
mentioned. It is not even thinkable that
long, stout construction beams would have
been loaded on any kind of ordinary, two-
wheeled cart used in farm work. So far as
such goods were transported by vehicle, a
good road and special vehicles of strong con-
struction were needed and in this case the
loads were surely greater than the daily work
yields mentioned. Besides, the timbers were
usually cut to shape at the construction
site.

It may be that in all work connected with
the procurement and treatment of timber,
the daily work output of one man had come
to be called a load. Getting firewood was one
of the ordinary chores on a Roman farm.
In the earliest times the practice was to take
a draft animal into the forest, fell, lop, and
cross-cut to suitable length as much wood
as the beast could carry, then load this on
the beast’s back, make it fast and return
home. Since the way was often long and
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difficult to travel, this task took a whole day.
Even if the work took less than a day, the
woodsmen, having got out of sight of their
overseers, likely knew how to make the most
of a good opportunity and had a welcome
daytime snooze. To all appearances there
evolved the general practice of making one
trip to fetch wood in the course of a day.
AruLELUS, for one, gives such an impression
in his novel known under the title of »The
Golden Ass» (VII. 17—24). Later two-wheeled
carts were used in this work, providing the
terrain could be managed, and accordingly
the daily work yield was a load of wood.
Perhaps this is the reason why the daily
work output in woodyards, too, came to be
called a load.

SEIDENSTICKER has his own way of inter-
preting the matter. He says (1886 II, p. 324)
that the carts accommodated one 20-foot
oaken construction beam or one 25-foot pine
timber and so forth all the way up to a 60-
foot poplar timber. Taking into consider-
ation the fact that 60 Roman feet equal
approx. 18 metres, such an interpretation
cannot be held credible. It was not a question
of the lengths of the timbers but of the
number of feet a man was capable of hewing
in a day. At any rate SEIDENSTICKER realized
that length measurements were under dis-
cussion. He also makes the affirmation that
these quantities of wood, too, were termed
»loads», though he in no way comments on
this expression.

One of the oldest known orders concerning
wood procurement is contained in a letter
sent by HammuraBr (1728—1686 B.C.), the
renowned law-giver, to a provincial governor.
The letter contains a requisition for a total
of 7200 charcoal logs, conforming to exact
measurements, that are to be delivered to
the metal workers. The transportation to
Babylon is to be carried out by ship in lots
of 300 logs. It is specified that only green
wood should be chosen for the purpose. The
delivery was to be accomplished promptly so
that the metal workers would not have to
sit about idly (GrimMBErG II 1956, p. 60,
SALONEN 1965).
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B. Skidding and transportation

Nowadays it is customary to make a
dichotomy in respect of the transport of
wood: on the one hand, forest or start hauling,
which was previously called short-run haul-
ing, and on the other hand, long-distance
transport. In many cases such a division also
suitably describes the transportation of
timber in ancient times; but firewood, for
example, was hauled in the earliest times
directly from the forest to the place where it
was used without changing the method of
transportation. In the most primitive con-
ditions even in the period of recorded history
brute manpower was still used to do the
work of hauling — nor has humanity in its
entirety yet developed to the point where
such things are not to be seen — but at a
rather early stage draft animals began to
be used to carry small-sized wood, as has
been mentioned above Pictures of mules and
asses carrying loads have been found in both
the ruins of Egypt and the Fertile Crescent.
The writer has not come across any picture
pointing unequivocally to the transportation
of wood. To my knowledge the earliest written
information on the transportation of wood
on the back of a beast of burden is in »the
Hiad» (XXIII 117124, translated by Geo.
CHAPMAN):

But, when the fountful Ida’s tops they scaled
with utmost haste,

All fell upon the high-hair’d oaks, and down
their curled brows

Fell bustling‘to the earth; and up went all
the boles and boughs

Bound to the mules; and back again they
parted the harsh way

Amongst them through the tangling shrubs;
and long they thought the day

Till in the plain field all arrived, for all the
woodmen bore

Logs on their necks; Meriones would have it
so. The shore

At last they reach’d yet, and then down their
carriages they cast,

The passage describes the preparation of
a funeral pyre and due to the need for fire
wood right away, men were also made to
carry wood. The employment of men to
transport wooden goods was quite common in
connexion with military operations. Indeed,

the soldiers in CAESAR’s legions when march-
ing into unforested regions often trekked
along for several days burdened with poles
to be used in fortifications in addition to
their other baggage.

If the person procuring the firewood was
a self-employed seller of wood brought by
him from the forest, he naturally strove to
make the biggest loads possible. Thus, in
APULEIUS’ novel, »The Golden Ass» (Meta-
morphoses), for example, the protagonist, be-
witched into an ass whose fate it was to lend
his back to the service of such a procurer of
firewood, laments that the load which they
tied on his back would have been better
suited to the capacities of an elephant.2

In Imperial Rome the network of roads
was already so well developed (cf. Figs. 14
and 15) that even in the transport of fire-
wood we can distinguish between start-
hauling by animal back along the side of a
road suitable for vehicles and long-distance
transportation by animal-drawn waggons to
the markets of large population centres. The
last stretch of such long-distance transporta-
tion might even be along a paved road (paved
road = via strata, from which, for instance,
the word autfostrada is derived).

As for the transportation of large-sized
timber in the forest, VIRGIL mentions in
passing that ash trees were rolled down
mountain slopes (advolvunt ingentis montibus
ornos). The Bible tells (1 Kings 5:8, 9) that
the slaves (»servants», used in the Finnish
O.T., is again an embellishment) of king
Hiram of Tyre dragged the cedars for Solo-
mon’s temple from Lebanon to the seashore.
The conception of Bible illustrator G. Dorg
diverges rather sharply from the text, as
will be seen in Fig. 16. Here we see teams
of horses pulling the cedar logs. Besides being
at variance with the text, this is factually
incorrect because the horse is not known to
have been used as a draft animal in ancient
times. It was a noble animal that was used
to pull royal carriages and war charriots, and,
of course, it served as a mount. Oxen were
used to pull heavy loads and asses or mules
to pull lighter ones, but, as has been said,
the Bible passage specifically mentions that
slaves transported the wood for Solomon’s
temple. There is no information on the use
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[ ITALY: Roman Roads—

The MAIN ROADS of ROME and _the PROVINCES
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Fig. 15. Highway system of the Roman Empire in the second century A.D.
(SINGER et al. 1956, MAKKONEN 1959 and 1960).

Fig. 14. Main highways of Italy in the
second century A.D. (SINGER et al. 1956,
MAKKONEN 1959 and 1960).

Fig. 16. Bible illustrator’s conception of the transport of Leba-
non cedars.
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Fig. 17. Transporting a gigantic statue in a sled drawn by a large gang of slaves. The sled has apparently
got stuck. A post serving as a lever is being held in an inclined position and set in place. A seventh century
B.C. wall relief from Sanherib’s palace in Nineveh (SINGER et al. 1956, MAKKONEN 1959 and 1960).

of sets of wheels to facilitate the work of
pulling. This may not be entirely impossible
but it is not especially probable either. In
the last analysis the transport of cedars was
a small affair compared to the transport of
mammoth boulders, monuments, etc., in
ancient times. In Fig. 17 is seen a drawing
made on the basis of a seventh century B.C.
wall relief found in Sanherib’s palace in
Nineveh. Fig. 18 is a photograph of another
relief portraying the same work. Both reliefs
depict the transport of a gigantic monument
in a sled drawn by a large gang of slaves.
Logs are placed lengthwise under the sled
and the logs over which the sled has passed
are either carried or carted by the human
labour force from the back of the sled to
be placed in front of it again. According to
GRIMBERG (1956) Sanherib used stone blocks
weighing 30 tonnes to build his palace and
because objects so large had not previously
been transported in the Fertile Crescent, he
had to figure out some means of transporting
them. He evidently wanted to bequeath his
procedure to posterity and so over 2600 years
later we, too, have an opportunity to witness
how the mentioned large-scale moving jobs
were handled. Let us recall in passing that
the largest stone blocks of the pyramid of
Cheops weigh about 500 tonnes, that they

were transported more than 100 kilometres,
and furthermore, that some means was de-
vised to get them to the upper parts of the
pyramid.

The Bible illustrator’s conception of the
way a Lebanon cedar looks is also erroneous.
The trees he depicts look like the diminutive
remnants of the Lebanon cedars that are
still found today. Because Lebanon cedars
have been felled and transported to other
lands ever since the third millennium before
Christ, the best trees being continually se-
lected, the Lebanon cedar has degenerated so
much that its appearance has changed alto-
gether. Originally, and surely still at the
time when the temple at Jerusalem was being
built 3000 years ago, the tree was of slender
stem and relatively narrow crown, more like
a good northern pine than an ancient park
oak (Fig. 10 p. 17).

SAARISALO (1965) in his Companion to the
Bible also calls the cedar a broad-branched
tree, though he goes on to mention that the
Tyrians fashioned masts from cedars (Isaiah
27:5). Suitability for masts is a clear indica-
tion of good stem shape and of low branch-
iness.

Sometimes large-scale construction pro-
jects were undertaken in the interest of wood
transportation. Toward the middle of the
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Fig. 18. Another glimpse of the same labour. The work of getting the sled free has already progressed a bit.
The lever is in place and its upper end is being pulled downward by means of ropes (FELDHAUS 1931,
MAKKONEN 1959 and 1960).

first millennium before Christ, Nebuchadnez-
zar II began to rationalize the transportation
of cedar from Lebanon. According to the
cuneiform text he »split sharp-peaked moun-
tains, quarried stone blocks, opened passage-
ways and built a slide for the cedars» (SaLo-
NEN 1945, p. 285).

Of the methods of transporting wood over
long distances, floating (using flowing water
to transport wood) and rafting (towing wood
on the water) were certainly the oldest, and
for a long time the only possible ways. Ac-
cording to SALONEN (1945, p. 330), as far
back as the third millennium B.C. the rulers
of the Fertile Crescent boasted that they had
brought Lebanon cedars from afar. GUDEA,
prince of the city of Lagash, who ruled round
the year 2000 B.C., tells the following in his

hymn on the building of a temple (Cylinder
A. XV, translated into the German by Far-
KENSTEIN and v. SODEN):

Zum Zedernberg, in den kein Mensch eindringt,

bahnte der Herr Ningirsu fiir Gudea den Weg.

In die Zedern dort schlug der grosse Ddchsel,

zur scharur-Waffe, dem ’rechten Arm von
Lagasch’,

der Waffe, dem Orkan seines Konigs,

spaltete er sie mit dem Ddchsel:

Wie eine grosse Schlange, die ins Wasser . . .,
ist sie.

Aus dem Zedernberg liess er Zedernbalken,

aus dem zabalum-Berg liess er zabalum-Balken,

grosse Tannen, Platanen, eranum-Stdmme,

grosse, iibergrosse Balken daraus,

am hohen’ Kai des Strahlenden Tores’ (anlegen).
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Fig. 19. A wall relief from Sanherib’s palace showing
logs being towed as well as transported by ship
(SALONEN 1939, MAKKONEN 1954 and 1961).

Now the passage speaks of logging at first
and then of something that was (put?) into
the water like a large snake. SALONEN (see
the above reference) has interpreted this as
meaning that the wood was floated down
river in rafts »like a measureless snakes.
Further on the discussion is clearly about the
loading on »the wharf of the radiant gate»
of logs cut from various kinds of trees native
to mountainous regions. In his paper on the
history of wood transport by water, the
Austrian HAFNER (1955) has cited the older
German translation of THUREAU-DANGIn ac-
cording to which the last part of the passage
given above runs as follows: »Aus dem Zedern-
gebirge liess er Zedernflisse, aus dem Zypressen-
gebirge Zypressenflisse . . . grosse iibergrosse
Flosse daraus liess er am hehren Kai von
Kasurra anlegen.» Rafts are thus specifically
mentioned here. In a later paper HAFNER

(1961) has, however, also quoted the more
recent FALKENSTEIN and v. SODEN transla-
tion which was mentioned above.

If the more recent interpretation has in-
deed decided on individual logs instead of
rafts, it does not in the least render unlikely
the possiblity that the floating took place
raftwise or bundlewise. In the upper left
corner of Fig. 17 (p. 26) we plainly see, besides
the basket-like quppu vessels, a bundle of
logs lashed together with ropes, which the
men are obviously steering downstream.

The previously-mentioned cedar logs pro-
cured for Solomon’s temple were bound to-
gether in the sea to form rafts and then
towed to the present-day Jaffa (2. Chronicles
2:16). This may be the first recorded case of
rafting via a sea route. The kind of »tugboaty»
used is not mentioned but it could scarcely
have been other than a multioared vessel.
Due to rough seas and the danger of storms,
the rafts, which were towed one at a time,
were probably not very large. The transport
of cedar wood was arranged in the same way
later on when the temple was rebuilt follow-
ing the destruction of Jerusalem (Ezra 3:7).

The transport of wood as sea freight was
not unknown in ancient times. The relief
seen in Fig. 19, also from the palace of San-
herib, shows logs being towed behind the
ships as well as being transported within
them.

On the Tigris river a special type of raft
called a kalakku, or nowadays, kelek raft,
was used (SALONEN 1945, pp. 345 348).
Underneath the raft made of two or three
layers of logs were fastened side by side
lambskin sacks inflated with air; such a raft
is seen in the upper left corner of Fig. 18.
The same picture also reveals that these in-
flated sacks were used as such to enable one
man to move about on the water. The ka-
lakku raft had great carrying ability and it
was also an otherwise suitable means of
transportation on the rocky, shoal-infested
upper reaches of the Tigris. HeEroporus
relates that the Assyrians constructed their
kalakku rafts in the north, in Armenia, where
wood was cheap, transported their goods to
the south, where they dismantled the raft,
sold the timbers of which it was made,
loaded the emptied sacks on the backs of the
asses they had brought with them and re-
turned overland to Armenia to begin the

cycle anew. This procedure which is also
mentioned by SALONEN, conveniently united
the transport of wood with that of other
goods.

Certain Roman writers make passing men-
tion of the floating of timber. VirciL (Geor-
gics II, 451—452) mentions the floating of
wood down the P o River (nec non et ftor-
rentem undam levis innatat alnus missa Pado)
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and PrLiNy speaks of the floating of logs,
and to some extent also of rafts, down the
Tiber.?? According to ViTruvius, the larch
was so heavy that it could not be floated by
itself. It either had to be put on rafts made
of fir or else transported by ship. 2Wood of
this sort was, at any rate, transported from
the slopes of the Alps along the Po all the
way to Ravena.



III. TIMBER TRADE

As was mentioned earlier (p. 27), the rulers
of the Fertile Crescent had imported Lebanon
cedars from far-away already in the third
millennium before Christ. Certain price in-
formation, which does not relate to cedar,
however, but to silver-fir, a material in great
demand for shipbuilding, has been preserved
from an equally remote period. During the
third dynasty of Ur (about the turn of the
third and second millennia) twenty silver-
fir planks of an average length of about four
metres could be purchased for one silver
shekel (SALONEN 1945, pp. 285—286). In the
same period a kur of grain (approx. 250 1.)
also cost one silver shekel and unrefined
bitumen or crude asphalt, for example, went
for three-four shekels a tonne (SALONEN 1945,
pp. 174 and 283). Back then wood was very
expensive compared with other goods. One
silver shekel originally weighed 180 grains,
or, 8.4 g.

It should be observed in this connexion
that forests have never grown in the Fertile
Crescent. Formerly the bottom of the Persian
Gulf, this region has gradually filled up with
river sediment and has been put under
cultivation in pace with the retreat of the
sea. Thus from the very start wood had to
be brought from far-away mountainous lands.
Accordingly, the destruction of forests has
nothing to do with the total degeneration of
the Fertile Crescent — that ancient bread-
bowl and cradle of culture — and its trans-
formation into a land of death and silence;
yet such a view has sometimes been held. The
destruction has been caused by conquering
peoples who sacked the cities, annihilated
the whole population and thus caused the
ancient network of irrigation ditches to fall
into disrepair and ultimately deterioriate
completely.

DEemMEL (1925, p. 55) is of the opinion that
one silver shekel originally was worth as
much as the value of the yearly yield of one
fully-grown date palm (Die Einheit des Geld-
preises war also festgesetzt fiir die Vollernte
eines einzelnen vollausgewachsenen Baumes).

According to SALONEN (1945, p. 233) a full
year’s yield was one kur in the best cases.
Might it not be that the volume measure in
question, which King Shulgi standardized
as the »royal kur-measure» during the third
dynasty of Ur (252,6 1., SaLoNeEN 1966,
p. 275), was originally obtained from the
quantity of fruit that a date palm yields in
a year? ol

Let us mention here that another weight
measure that is still in use is connected with
a certain tree; this measure is the carat used
in the trade with gold and jewels. It is de-
rived from the Greek word xepdrior meaning
the pod of the carob-tree (Ceratonia siliqua).
Keparwov is in turn the diminutive of the word
»épac, meaning horn. The pods of the carob-
tree resemble the spiral horns of certain ani-
mals belonging to the deer family, only they
are much smaller; hence, the term. The seeds
arranged transversely inside the pod are of
amazingly equal weight when ripe and dry,
and they were used in ancient times as
weights in the trade dealing in jewels and
gold. A precious stone’s value in carats thus
originally indicated how many seeds of the
carob-tree were equal to it in weight. One
carat weighs about 200 mg. Later on the carat
also came to indicate the gold content of an
alloy, figuring as one twenty-fourth of the
alloy’s weight.

One of the oldest known manifestations of
the importation of various woods from abroad
is probably the remains of a wooden chest
that were found in an alabaster sarcophagus
hard by the Saqqara pyramid in Egypt.
These date from the period of the third
dynasty (2778—2723 B.C.). It can plainly
be seen from the remains of the chest (Fig. 20)
that it was made of six-ply plywood. In
every other veneer the grain runs perpen-
dicular to the grain in the previous layer.
Each layer is of a different kind of wood;
and of these, it has been possible to identify
with certainty cypress, Aleppo pine and
Christ’s thorn (Zizyphus spina Christi). Two
other conifer species are presumably the
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Fig. 20. Six-ply plywood from nearly 5000 years ago. A small piece of the coffin of the Pharaoh’s ten years
old daughter, from the period of the third dynasty, 2778 —2723 B.C. (LAURENT-TAckHOLM 1951).

juniper and cedar. The sixth wood is un-
identified at present. The veneers are held
together with wooden pegs (LAURENT-TACK-
HoLM 1951, pp. 274—275). Nothing new
under the sun! Of the tree species mentioned,
only Zizyphus, and possibly the still un-
identified species, are domestic, the others
being imported from abroad.

Trade in living trees has also been carried
on for a very long time. History’s first
prominent woman, Pharaoh Hatshepsut (fif-

teenth century B.C.), sent five ships to
search for the legendary Land of Punt (pre-
sumably present-day Somaliland), which was
held to be the homeland of the gods. The
purpose of this voyage was to initiate trade
with the inhabitants of Punt and top priority
was given to getting living myrrh-trees (Bal-
samodendron myrrha) to Egypt. And the
expedition was a success. Punt was found
and its inhabitants were friendly towards
the visitors. The Egyptians had taken along
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Fig. 21. Glimpses of the Egyptians’ expedition to the land of Punt ca. 1480 B.C. In the upper picture the

ships are leaving Egypt. In the lower picture the Egyptians’ ships are in the land of Punt and among the

goods being loaded into them are living myrrh-trees complete with their rootclumps. Picture from the
temple at Deir el Bahar (LAURENT-TAcKHOLM 1951).

bracelets, pearl necklaces, daggers and axes
and these they exchanged for gold, silver,
jewels, black wood and living myrrh-trees,
the last of which Fig. 21 shows being carried
root clumps and all into the ships of the
Egyptians, along with other goods. Hatshep-
sut immortalized this wondrous sea expedi-
tion in the walls of the temple of Amon,
which she had built in Deir el Bahar. The
myrrh-trees were obtained for the purpose
of landscaping the front terraces of this
temple. Afterwards it was not befitting the
dignity of the Pharaoh to tell that all the
goods brought from Punt were obtained by
exchange and for this reason they are men-
tioned as taxes payed by the king of Punt
to Egypt’s Pharaoh. (GRIMBERG I, pp. 128 —
132; LAureNT-TAckHOLM 1951, pp. 178—
181).

Here and there the Bible makes mention
of timber trade in wooden goods. The follow-

ing is related about the restoration of the
dilapidated temple of Jerusalem in the time
of King Jehoash (2 Kings 12:11 and 12):
»And they gave the money, being told, into
the hands of them that did the work, that
had the oversight of the house of the Lord:
and they laid it out to the carpenters and
builders, that wrought upon the house of the
Lord, and to masons and hewers of stone,
and to buy timber and hewed stone to repair
the breaches of the house of the Lord, and
for all that was laid out for the house to
repair it.»

When King Hiram of Tyre supplied Solo-
mon with Lebanon cedars and cypresses
needed for building the temple, a fairly large
business deal was in the balance. The price
was 20 000 koors (the Hebrew form for the
kur) of wheat and the same quantity of oil
yearly, apparently for the duration of Hiram’s
life (1 Kings 5:6—10). Concerning the quan-

tity of cedar and cypress, the only existing
information is that this was as much as Solo-
mon desired. Indicative of the magnitude
of the transaction is, among other things,
the fact that in addition to Hiram’s slaves
Lebanon had 10 000 of Solomon’s tax la-
bourers in its monthly employ.

THEOPHRASTUS also makes passing mention
of wood trade. He says that the wood of a
yew-tree from Arcadia is black or red but
that of a yew from Mount Ida, yellow and
like the wood of a prickly cedar (Juniperus
oxycedrus) in appearance. Accordingly, mer-
chants practiced deception and sold the last-
mentioned tree as yew wood.! Merchants
have evidently had the same inclinations
throughout the ages. In Finland, for example,
much furniture of irocco wood (Chlorophora
excelsa) has been sold as teak (Tectona gran-
dis). In defense of the merchants it must,
however, be said that irocco is not a bad
wood, either.

PrLiny, for his part, mentions that ash
wood from Mount Ida looks so much like
prickly cedar that purchasers can be mis-
taken regarding a barked tree.? PLiNy has
apparently copied Theophrastus’ »History of
Plants» very carelessly and made an error
in translation. One could scarcely mistake
a prickly cedar for an ash. The merchants
are more tactfully characterized by PrLiNy
than by Theoprastus, for the Roman seems
to hang the responsibility for error round the
neck of the purchaser.

According to Caro, it is advantageous to
own a planted stand (arbustum; in this con-
text the word does not mean forest vineyard,
in which meaning it was most often used by
later writers) located on a farm in the vicin-
ity of the city. So located, one can sell fire-
wood and faggots and, furthermore, the
farmer’s own need for wood gets satisfied.®
CaTo surmises that willows from willow
plantations established on such a farm will
also sell well.* On a farm farther from town,
wood was not always in demand and in such
a case CaTo urges conversion of firewood to
charcoal — in so far as on the farm there
was no stone that could be made into quick-
lime — burning dead branches in the field
and thereafter sowing poppy seeds.®

Valuable trees were also brought from far-
away. The Bible accordingly mentions (Eze-
kiel 27:15) that Tyre ruled over numerous
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distant islands from which, among other
things, ivory and black wood (Diospyros
melanoxylon) were brought to that city of
commerce. PLINY knew that the Persians
highly valued the cuci-tree (Hyphaene The-
baica), which grows in Egypt, for the waviness
of its grain %, so that it was apparently ex-
ported from Egypt to Persia. The same
source tells that an unidentified bratus-tree,
which resembled the cypress, was imported
to Arabia from the province of Elymais (in
present-day western Iran) to be used as in-
cense.” A tree called the stobrus, also uniden-
tified, was imported from Carmania (present-
day Pakistan) for the same purpose; this
when burned gave off a pleasing odour but
caused head-ache. It was notwithstanding
used as a sleep-inducing medicine for the ill.®

In Chapter 19 (De actionibus empti venditi)
of the part of the anthology Corpus Iuris
Civilis entitled »Digesta», ULP1ANUS, barrister
at law, is accredited with the opinion that if
moveable property be sold along with a farm,
then fallen trees, coal, and other things of
the sort are grouped as moveable property.®
Trees could thus be sold by the whole trunk.

Because wood has everywhere served prin-
cipally as a fuel, special selling places for
firewood have presumably sprung up in
population centres at a very early stage. In
Rome such a wood-mongers’ street (infer
lignarios) was located near the Porta Trige-
mina on the south side of town at the side
of the road leading to Ostia. Livy mentions
this offhand in connexion with an entirely
different matter.1®

A great help to the transport of wood were
the roads built and paved by the Romans,
and wholesale dealers (lignarius negotiator)
began to appear on the wood-trading scene.
No information has been preserved on the
price of firewood bought in the wood markets
of the cities, but it probably gradually stabi-
lized at a high level. PLiNy already talks of
saving firewood (compendium ligni)."* Refer-
ring back all the way to the time of Carto,
PLiNY mentions that the most popular vege-
tables were those which did not require cook-
ing, thus economizing on firewood.’* One of
Horace’s »poetic lettersy reveals that in the
countryside, too, already in the very earliest
times a pedestrian wanting to warm up his
food on a cold night had to buy firewood.®®
When discussing the preparation of bronze,
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PLiNy speaks of the lack of firewood in
many parts of Italy and also in the prov-
inces.1*

Regarding the prices forest owners got for
wood, a couple of facts have been preserved.
PLiNY mentions that poles and staffs made
of twelve-year-old cypresses went for the
price of one denar each, that cypress is the
most productive plantation of all and that
people in bygone times called such planta-
tions »daughters’ dowries».’® CoLUMELLA is
probably the only ancient writer to have
said something about the annual yield of a
forest, though, to be sure, without specifying
what kind of forest was in question. He ob-
serves that meadows, pastures and forests
(prata et pascua et silvae) seem to be taking
good care of their owners if they annually
produce 100 sesterces to the Roman acre
(iugerum, about 0.25 ha.).!® According to
STRENG’s Latin-Finnish dictionary, one ses-
terce was worth about twenty Finnish pen-
nies in the early 1930’s; taking into account
the change in the index of the cost of living
and the changeover to the new mark, this
would now be about eight Finnish pennies.
Since one denar = four sesterces, one cypress
pole would thus have cost 32 pennies. Since
one ha. = four Roman acres, the annual of
a forest would have been thirty-two Finnish
marks to the hectar. In Finland in the first
half of the 1960’s the average annual gross
income from farm forests was estimated at
fifty-eight to the hectar. Comparing a two
thousand-year-old monetary value with its

present-day equivalent is, however, probably
more or less of a numerical diversion having
no mentionable basis in fact.

In telling about especially large trees known
in his own time, part of which he had seen
himself, PLINY mentions a ship presumed to
be the largest to have ever sailed the seas
up till then; namely, the ship by which the
obelisk was brought to Rome from Egypt at
the command of emperor Gaius. This obelisk
was then erected at the Vatican Circus. The
mast of the ship mentioned was a fir the
circumference of which was four times the
length of a man’s extended arms (most likely
measured at deck level). Thereafter PLiNy
says that in general it is told that masts for
such purposes are sold for 80 000 sesterces
and even more. For the binding of such trees
to form rafts for water transport even sums
in excess of 40 000 sesterces were payed.!?
There is no information on the size of these
rafts.

Wood transportation and trade were prob-
ably relatively lucrative business endeavours
in ancient times. STrRaBO relates that there
lived in Mylasa in Asia Minor a well-known
orator named Hybreas, who, inheriting from
his father, likewise a well-known orator,
nothing more than a mule trained to carry
firewood and the mule’s driver (a slave),
supported himself and payed for his studies
in Antioch with the income this mule enabled
him to earn until he eventually returned to
his home land and assumed the position of
aedile.1®

IV. THE PROCUREMENT AND TRADE OF OTHER FOREST PRODUCTS

A. Bark

Tree bark has been used for many purposes
ever since the earliest times. In exceptional
circumstances, for example, when war has
caused a dire scarcity of food, raw bark has
served to fortify man even in relatively high-
level cultures. HERopDOTUS mentions ancient
Greece as a case in point.! Primitive peoples
have continuously used tree bark as a source
of nourishment. According to ArrIAN, certain
tribes in India, for example, ate the bark of
the tala-tree (a species of fan-palm).? Bark
was also eaten by the Indian soothsayers
(oi soguaral), who belonged to the first caste.?
Bark for consumption, however, has prob-
ably never been a trade commodity. In any
event, no mention of such activity is to be
found in ancient written sources. On the other
hand, bark that served as the basic ingredient
of spices, for instance, the bark of the cin-
namon-tree (Cinnamomum cassia), was the
object of a vigorous trade even in antiqui-
ty.4, 5, ¢ The Bible, too, mentions cinnamon
and wild cinnamon or cassia as the ingredient
of a fragrant ointment (Exodus 30:23—25).

Before the introduction of papyrus and
even after its use became widespread, writing
was done on bast fibre. One of the authors
who makes mention of this is QuiNnTus CUR-
Tius Rurus.” In fact the Latin word liber,
which originally meant bast fibre, later came
to mean book for the very reason that bast
fibre was one of the first writing materials.
A similar semantic shift is illustrated by the
word caudex (codex). Prior to the introduc-
tion of papyrus, writing was also done on
waxed boards which were combined to form
books. Since these boards were prepared from
thick sections of trunk (caudex = trunk),
people began to use the term caudex, later
codex, to indicate the books made from such
boards. Subsequently this term came to
indicate old manuscripts and, ultimately,
collected works written or printed on parch-
ment or paper.

Ever since very early times the bark of

the lime-tree has been used for making rope*
and weaving baskets.® The bast fibre of
other trees, too, has been exploited for making
such things as sails, rugs and blankets. Due
to the multiplicity of the uses of bast, it
was apparently a trade item in the ancient
world, though no direct mention is made of
this in ancient sources.

We might mention as a curious sidenote
that according to ARrRIAN The Gordion knot
which Alexander the Great severed with his
sword was made from the bark of the cor-
nelian cherry (Cornus mas).'® The ichthyo-
phags of India (a fish-eating tribe) wove their
nets from twisted thread made from the
bark of the date-palm.’! The bark of the
alder 2, sumach®® and Aleppo pine was
used in dying and tanning leather. TuEo-
PHRASTUS has supplied us with this informa-
tion and PLINY repeats it in his »Natural
History». Trade in barks used for tanning
was apparently engaged in at a very early
stage, though the writer has not come across
a direct reference to this.

Particularly deserving of mention is the
procurement and trade of cork. It seems a
trifle surprising that VirciL mentions cork
as the material of the helmets of the ancient
Italic peoples (Aeneid VII. 742: tegmina quis
capitum raptus de subere corlex). This is, how-
ever, the only reference to this effect. Cork
has been widely used to stopple wine jugs
ever since ancient times, and the same applies
to its use as a fishing float.

It remains to say something about birch
bark, though one would think that this does
not pertain to ancient forestry. Indeed, the
birch was a tree species so completely un-
known to the ancient world that none of the
great languages of the time had a word for
it. The modern scientific name for birch,
betul(l)a, which PLiNy is the only ancient
writer to mention, is a word of celtic origin.
It thus seems apparent that the birch was un-
known to the Romans until they penetrated
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Fig. 22. »Boomerangs» decorated with birch bark, found in the tomb of Tutankhamen. These artifacts
probably served as symbols in some sort of religious rite. Egyptian museum, Cairo. Photo Harry Burton
(LAURENT-TACKHOLM 1951).

into Gaul. In view of this one wonders how has yielded up many different objects deco-
it can be explained that the tomb of Pharaoh rated with birch bark: artifacts resembling
Tutankhamen (mid fourteenth century B.C.) boomerangs (Fig. 22), bow cases and walking

sticks, to name a few. To be sure, LAURENT-
TAcknoLMm observes that to an inhabitant
of the Nordic countries it seems as though
Tutankhamen had an especial fancy for
birch bark. It is surprising that DESRoOCHES-
NoBLECOURT in his work »Vie ef mort d’un
pharaon Toutankhamon» does not mention
birch bark at all, though he carefully de-
scribes the ornamentation of the objects
found in Tutankhamen’s tomb.

In Pharaoh’s opinion birch bark was appar-
ently as rare as gold and jewels and its im-
portation into Egypt was probably a very
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difficult matter. It has thusfar not been
possible to explain where the birch bark that
found its way into Egypt at such an early
date has come from and by what route. In
addition, birch bark has been found in Stone
Age dwellings — over 7000 years old — in
the Fajum desert in Egypt (LAURENT-TACK-
HoLM 1951, p. 95). It is difficult to imagine
that at such an early date there were trade
contacts with, say, Asia Minor, where birch
occurs naturally in the north. The question
has yet to be solved.

B. Fruits

It goes without saying that all kinds of
edible fruits, berries and nuts have been
sought after throughout the ages, and they
have usually also been trade items. Indeed,
all fruit farming has begun with native
plants. In the first chapter of Genesis (1:29)
this is stated as follows: »And God said,
Behold, I have given you every herb bearing
seed, which is upon the face of all the earth,
and every tree, in the which is the fruit of
a tree yielding seed; to you it shall be for
meat.»

As for the date-palm, fig-tree and olive-
tree, for example, we can say that these fruit
trees have been cultivated since the beginning
of human history. As mentioned in the pre-
ceding chapter, the annual yield of the date
palm formed the basis of one of the earliest
units of volume and money.

HoMmER describes the wondrous properties
of lotus berries most eloquently (Odyssey
9.92 97, translated by Geo. Chapman):

Were the Lotophagi, that made them eat,

Their country-diet, and no ill intent

Hid in their hearts to them; and yet th’ event
To ill converted it, for, having eat

Their dainty viands, they did quite forget

As all men else that did but taste their feast
Both countrymen and country, nor addrest

Any return t'inform what sort of men

Made fix’d abode there; but would needs maintain
Above themselves there, and eat that food ever.

Heropotus (IV. 177) and THEOPHRASTUS
(IV. 111.1) both mention lotophags or lotus
eaters.

Let us now return to a point mentioned
in the first part of this study (MAKKONEN

1967, pp. 52—54). The holy shoab-tree of the
ancient Egyptians, which in Greek and
Roman literature is called the persea and
which the Arabs later called the lebbakh,
finally disappeared altogether from Egypt
and thereafter no-one any longer knew to
what tree these names had referred. It was,
however, possible to identify this tree as
Mimusops Schimperi on the ground that in
Arabia, where this tree still grows in natural
state, the old Arabic name for its fruit,
lebbakh, is still current. On one of his travels
in Arabia ScHWEINFURTH, the well-known
specialist in the botany of ancient Egypt,
once saw the fruit of the mimusops-tree being
sold in the market place of a small village.
Upon inquiring what the name of this fruit
was, he received the answer »lebbakh».
SCHWEINFURTH says that he was entirely
unaware of the fact that the fruit of the
mimusops-tree was edible. The delectableness
of the fruit of the persea-tree was, however,
known already in antiquity. This is mentioned
by STrABO, among others.?®

Deserving of mention as an example of
natural fruit tree abundance are the land-
ward slopes of the legendary Atlas mountains.
Here fruits of all description flourished in
such abundance that, as PrLiNy puts it so
eloquently %, the desire to eat was never
unaccompanied by the possibility of satis-
faction.

The use for nourishment of several fruits,
berries, nuts and acorns known nowadays is
mentioned in ancient times. Only citrus fruits
appear to have been more or less unknown.
In Greek there was no word at all for the
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citron, but the word citron-tree does in fact
occur in a Latin-derived form in the Greek
text of the »Geoponica», an ancient anthology
of writings on agriculture which the emperor
of the eastern Roman world, Constantine VII
Porphyrogennetus, who was interested in
the arts and sciences, finally had compiled
in the ninth century. As early as the first
century the citron was to some extent known

to the Romans but even then PrLiNy is the
only one to make a few references to it.
The word citrus is indeed to be encountered
in the works of a few other Roman writers
at a considerably earlier date; however, the
reference is not to the citron-tree but to a
tree named Callitris quadrivalvis. The orange
was apparently totally unknown in antiquity.

C. Dendrous fluids

Different fluids that flow from trees after
breaking of the bark were used for many
purposes in antiquity. Resin of great value
was obtained from the terebinth (Pistacia
terebinthus).'” To PLINY’s knowledge the light
resin of the mastich-tree (Pistacia lentiscus),
which was native to the island of Chios, was
the most well-known of all and cost ten
denars a pound (Roman pound = 327 g.)
Dark mastich, on the other hand, cost only
two denars a pound.'® Other resinous fluids
and oils that were much sought after and that
were usually used for preparing incense and
salves were obtained from such trees as the
myrrh (Balsamodendron myrrha), the storax
(Storax officinalis), the balsam (Balsamo-
dendron opobalsamum) and the frankincense-
tree (Boswellia Carteri). These products are
mentioned quite frequently in the literature
of ancient times and they also gave rise to
a vigorous trading activity. In the Bible,
too, they are mentioned in many connexions.

The use of cedar oil in the enbalming of
bodies is deserving of especial mention. One
of the writers to describe this is HERopoTuUs.1?
The resin of other coniferous trees was also
collected on a large scale. As an example of
the way in which these resins were employed
we might mention the use of the resin of
the stone pine (Pinus pinea) to flavour wine.
This custom, which arose from the fact that
the resin was believed to be an aid in storing
wine, has been preserved right up to modern
times. Even today Greek Relsina wine, which
is flavoured with resin, is well-known in in-
ternational trade circles.

Regarded from the viewpoint of the Nordic
countries, it is interesting that tar burning
was practised in Macedonia as early as the
fourth century B.C. in the very same way
as it was practised in the Nordic countries

right up to the present century. Let us turn
the discussion over to our old peripatetic
friend TueEopHRAsTUS: »This is the manner
in which they make pitch by fire: — having
prepared a level piece of ground, which they
make like a threshing-floor with a slope for
the pitch to run towards the middle, and
having made it smooth, they cleave the logs
and place them in an arrangement like that
used by charcoal-burners, except that there
is no pit; but the billets are set upright against
one another, so that the pile goes on growing
in height according to the number used.
(Here there seems to be a difference in com-
parison with the method used in the Nordic
countries, where the resinous billets are
stacked in an overlapping fashion such that
they point to the centre of the tar pit, i.e.
the opening out which the tar is to flow.)
And they say that the erection is complete,
when the pile is 180 cubits in circumference,
and fifty, or at most sixty, in height; or
again when it is a hundred cubits in cir-
cumference and a hundred in height, if the
wood happens to be rich in pitch. Having
then thus arranged the pile and having cov-
ered it in with timber they throw on earth
and completely cover it, so that the fire may
not by any means show through; for, if this
happens, the pitch is ruined. Then they kindle
the pile where the passage is left, and then,
having filled that part up too with the timber
and piled on earth, they mount a ladder and
watch wherever they see the smoke pushing
its way out, and keep on piling on the earth,
so that the fire may not even shew itself.
And a conduit is prepared for the pitch right
through the pile, so that it may flow into a
hole about fifteen cubits off, and the pitch
as it flows out is now cold to the touch. The
pile burns for nearly two days and nights;

for on the second day before sunset it has
burnt itself out and the pile has fallen in;
for this occurs, if the pitch is no longer flow-
ing. All this time they keep watch and do
not go to rest, in case the fire should come
through; and they offer sacrifice and keep
holiday, praying that the pitch may be
abundant and good. Such is the manner in
which the people of Macedonia make pitch
by fire.»20

The great size of these ancient tar pits
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arouses wonder but might nevertheless have
been within feasible limits. As for the latter
of the alternative measurements mentioned,
however, it is likely that the text was dam-
aged in this place and that erroneous measure-
ments were preserved in the successive copies
of it, for a tar bonfire the height of which is
as great as the circumference at ground level
is in all probability not a practical possibility.
The kindling and covering of earth would not
stay on top of such a tower.

D. Mushrooms

In the oldest written sources mushrooms
are not mentioned at all. It is not until we
come to Greek literature that we find some
references to them. ARISTOTLE mentions three
species of mushroom (ondyyor) but classifies
them along with animal life. THEOPHRASTUS
considers them to be clearly plants but an
especial case in that they totally lack roots.
TueEoPHRASTUS makes no comment about the
use of mushrooms as food or about their
possible value as trade commodities. Never-
theless, he knew of such species as the truffle
(Govov) and cap mushroom (uvxng).

The Romans at any rate held the mush-
room in high esteem. However, detailed in-
formation about mushrooms, including their
use as food, is primarily limited to the writ-
ings of PrLiNy. He relates, for example, that
at the dinner table propraetor Lartius Li-
cinius broke his front teeth while eagerly
chewing a truffle into which a dinar that had
been dropped on the ground had chanced to
find its way.”® PLINy also speaks of the
poisonousness of mushrooms and tells that
whole families along with their table guests

have died of mushroom poisoning. Emperor
Nero’s prefect Annaeus Serenus was one to
suffer such a fate along with his tribunes
and head centurians. Indeed, PrLINY ex-
claims: »What can be the great enjoyment
of eating such a dangerous food?»® PrLiNY
also makes separate mention of mushrooms
that grow on trees. He was acquainted with,
for example, corky fungus (polypore) from
which tinder needed for making fire was
obtained. He uses the name fungus aridus
(dry mushroom) for this species.?* Certain
mushrooms growing on trees were also fit
to be eaten. PLINY tells that there are three
species of poplar, the abele (Populus alba),
black poplar (P. nigra) and Libyan poplar
(apparently a local strain of the black poplar),
which have very small and dark leaves an
which are famous for the mushrooms that
grow on them.® In Gaul there occurred in
the crowns of oaks a pungent white mush-
room (agaricum) which was an effective anti-
dote (for mushroom poisoning, snake bite?).
This mushroom shone in the dark and for
this reason it was gathered at night.2

E. Leaves

Leaves have served man’s needs for as
long as his history is known. Let us only
mention the use of palm leaves in rope mak-
ing and as a thatching material. Potions
concocted from the leaves and needles of
many trees were used for medicinal pur-
poses; for example, a drug obtained from fir

and juniper needles by cooking them in
vinegar was used against toothache.?” Leaves
have been widely used as food for grazing
animals, especially during seasons when there
was no fresh grass, for example, during a
hot, dry summer period.2®
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minus ulmus et fraxinus pedum XXX; cupres-
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Larignum, item materies larigna est appellata.
Haec autem per Padum Ravennam deportatur.
In colonia Fanestri, Pisauri, Anconae reliquisque,
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causa reliquas arbores natura genuit copiosissi-
mamgque fraxinum. procera haec ac teres, pin-
nata et ipsa folio, multumque Homeri praeconio
et Achillis hasta nobilitata. materies est ad
plurima utilis. ea quidem quae fit in Ida Troadis
in tantum cedro similis ut ementes fallat cortice
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3. Cato, Rust. VIIL 1: Fundum suburbanum
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4. Cato, Rust. IX.1: Salicta locis aquosis,
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8. PLiny, NH XII. xL. 79: Petunt et in Car-
manos arberem stobrum ad suffitus, perfusam
vino palmeo accendentes. huius odor redit a
camaris ad solum, iucundus sed adgravans ca-
pita, citra dolorem tamen: hoc somnum aegris
guaerunt.

9. Corp. Iur. Civ. I, Digesta 19. 1. 17: Si ruta

et caesa excipiantur in venditione, ea placuit
esse ruta, quae eruta sunt, ut harena creta et
similia: caesa ea esse, ut arbores caesas et carbo-
nes et his similia.

IIT 10. Livy XXXV. 41: De multa damnatorum
quadrigae inauratae in Capitolio positae, et in
cella Tovis supra fastigium aediculae et duode-
cim clupea inaurata, et iidem porticum extra
portam Trigeminan inter lignarios fecerunt.

III 11. PriNny, NH XXIIL 64. 127: bubulas carnes
additi caules magno ligni compendio percoquunt.

III 12. Puiny, NH XIX. x1x. 58: Horti maxime
placebant quae non egerent igni parcerentque
ligno, expedita res et parata semper, — — —

I1I 13. Horack, Epist. IL 11. 167 —169:
emptor Aricini quodam Veientis et arvi
emptum cenat holus, quamvis aliter putat;

emptis
sub noctem gelidam lignis calefactat aénum;

IIT 14. Piny, NH XXXIV. xx. 96: fit Campano
simile in multis partibus Italiae provinciisque
sed octonas plumbi libras addunt et carbone
recocunt propter inopiam ligni.

III 15. PLiNny, NH X VI LX. 141: duo genera earum:
meta in fastigium convoluta, quae et femina
appellatur; mas spargit extra se ramos deputa-
turque et accipit vitem. utraque autem immitti-
tur in perticas asseresve amputatione ramorum,
qui x111 anno denariis singulis veneunt, quaes-
tuosissima in satus ratione silva; vulgoque dotem
filiae antiqui plantaria ea appellabant.

IIT 16. CoLumELLA, Rust. IIL 11, 3: ut primae vi-
neae centenas amphoras iugeratim praeberent,
cum prata et pascua et silvae, si centenos sester-
tios in singula iugera efficiant, optime domino
consulere videantur.

IIT 17. Priny, NH XVI Lxxvi. 201 —203: abies
admirationis praecipuae visa est in nave quae
ex Aegypto Gai principis iussu obeliscum in
Vaticano circo statutum guattuorque truncos
lapidis eiusdem ad sustinendum eum adduxit;
qua nave nihil admirabilius visum in mari cer-
tum est. ©XX modium lentis pro saburra ei
fuere: longitudo spatium obtinuit magna ex
parte Ostiensis portus latere laevo; ibi namque
demersa est Claudio principe cum tribus moli-
bus turrium altitudine in ea exaedificatis, factis
ob id ex Puteolano pulvere advectisque. arboris
eius crassitudo quattuor hominum ulnas con-
plectentium imblebat; vulgoque auditur iXXx
nummum et pluris malos venundari ad eos usus,
rates vero connecti XL sestertium plerasque.

IIT 18. StraBo XIV. 11. 24. “Yfoéa & 6 natifo, dg
avTos dunyeito év Tjj ox0Af] xal napd T@Y ToAiTdw
wpoAdynro, fuiovov xarélume Eviogogotvra xai
fovydv: dwowxoduevoc 8 Va0 tovTew GAlyov
yedvov Awtgégovs Toi * Avrioyéwe dxpoacduevos
enavijie xai 1) dyopavopiepy nagédwxey avriv

IV 1. Herovorus VIIL 115: &l 8¢ xaondv undéva
edigowey, oi 08 T molyy T éx Tiis yijs avaguo-
pévy xal T@v devdoéwy Tov plowdy megiAénovrec
xal Ta piila xaradpénovres xatiodhor, opolwg
@Y Te fuéowy xai Ty dyolww, xai Eeimov
0U0év-

IV 2. Arrian, Indica 7.3: @il dunlogeodar pév
dogac Bnoelovs Goww xaraxrdvowey, oiréeodar
08 Taw devBoéwy TOv Ploidy+ xaiéeodar 08 Ta
Oévdoea taira vjj *Ivddw gwvij Tdla, — — —

IV 3. Arrian, Indica 11.8: Ziréovrar ¢ wpaia xal

v

v

v

v

v

v

v

v

v

v

v

v

v

IV 17. TueopHrAsTUs, HP III. xv. 4: Jgoc y%q

Tov @lowoy Taw Oevdpéwv, ylvxidy Te dvra Tov
@rowov xai TpdpLuov 0V peiov Tjnep ai fdiavor T
powixwy.

4. Heropotus IIL 107: 7pds & ad pecauPoins
doydry *Apafin tav oixeopévaw ywoéwv éoti,
& 6¢ ravty MPavwrdc Té éoti potvy ywoéwv
nacéwy @uipevos xal oudovy xal xaclny xal
xwvdpawvoy xai Ajdavov. Tabta ndvra whiy Tijc
oudovns dvonerews xrdvrar oi Agdfior.

5. THEOPHRASTUS, HP IX. V. 1: ITepi 8¢ xwvaud-
vov xal xaclag, Tdde Aéyovorr — — — @lowoy
yag éidyorov Exew- yorjouyioc 08 odrog, 0 TO
EbAov- OU 6 xai TO dxpopués xpdTioTOY, %AEiOTOV
yao Exew xai Tov QAoLy.

6. PLiny, NH XII. xvir. 93: Ius eius (cinna-
momi) a Gebbanitarum rege solo proficiscitur;
is edicto mercatu vendit. pretia quondam fuere
in libras denarium milia; auctum id parte di-
midia est incensis, ut ferunt, silvis ira barba-
rorum.

7. Quintus Curtius Rurus IX. 31: Libri arbo-
rum teneri haud secus quam chartae litterarum
notas capiunt. ~
8. TueopHRAsTUS, HP IV. xv. 1: énel xai 10d
xepdoov meguatpeitar xal Tis Gumélov xai TS
@uidoag, €& ob Ta ogowla, — — — .

9. THEOPHRASTUS, HP V. vIL. 5: pldvoa 6¢ mpog
1@ candduara T@Y paxedv miolwy xal ngf‘);
aufoTia xai weds TV THY PETEWY XATATKEVTY.
Eyer 88 xal Tov @Aowoy yorouov TS e Td
oyowla xal mpos tas xiotag: mowovor yap €
avris.

10. ARRIAN, Anab. of Alex. IL 3.7: "Hy 8¢ ¢
Sdeopos éx plowod xpavéags, xai Tovtov otte TéAog
ofite doyn epaivero.

11. ARrriaN, Indica 29.10: Oi 8¢ xai dixrva
éni 1@de memolnyrar, péyedoc xal & 6o oradiovs
Ta moAkd adtdv: mAéxovol 6é adra €x Tob plolod
T@Y Powvinwy, GTREPOVTES TOV PAOLOY BOTEQ }Jvo?-
12. TueopHrastus, HP IIL x1v. 3: Movoyevég
0¢ xai 1) xMidoa- gice 08 xai dodopuéc, Evlov
& &ygov palaxov xai évrepuivmy palaxny, dote

v

v

v
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0008y mepurbvar. — — — Eyylyverar 8¢ T xai
onrwdes év Tovrorg xai yAloyoov: od uny
évieitéy ye 1) gnrivn ovidéyerar aAX and Tob
Edov.

18. Priny, NH XII. xxxvi. 72: nec non et
tertia in Ponto est, bitumini similior, laudatis-
sima autem Chia candida, cuius pretium in
libras *x, nigrae vero *m. Chia e lentisco tra-
ditur gigni cammium modo.

19. Herovotus II. 87: énedv 7ods xAvarijpas
whjowvrar Tob ano xédpov dhelparog ywouévov,
&y dw EnAnoav Tob vexpod Ty xoukiny, odre ava-
Tduovres avtov otte éfeddvres Ty vndd, xara
08 T Edomy dondrjoavres xai émlaPévres o
xMopa tijg dniow 0ot Tapiyedovor Tag mgo-
xewpévag nuépag, Ti] 8¢ tedevraly éweior éx
Tijs xothing Ty xedolny Ty éofjxav medregov.
20. TueopurasTUus, HP IX. 11 1-3: Ty &2
nltray xalovor Tévde TV TodMOV- GTay xaracxev-
dowow Jpalij Témov donep diw moujoavreg
Eyovoay &ic T péoov cvgporny xal Tadryy édapl-
owot, xaracyloavtes Tovs xopuods cwvtidéact
napaninoiav otvieow Tijc T@v avdpaxevdvraw,
i odx Eufolloov. diia tas oyilas dodag
7pog aAdjrag, dote AauPdvew Gyoc aiel xara
adiilog- yiveodar 6¢ paow, rav 1 odvdeois 7
xUxAe pev Gydorjxovia xai éxavov mnyéwv eic
Typos 8¢ E&rrovra nheioTov 1) mevrijxovra 1) éxarov
augpotégors, Edvmep 1) Odc Tvyydvy mlepa.
owviévrec odv adtiy oftwe xal xaraoxendoavreg
Ay yip émPaiivrec xaraxpintovow Snwe un-
Sdaudc dwakduyy o nvp, dnéiivrar ydg 1 nirta
TovTov  ouuPavroc. dgdxtovor 08 xara T
vnodewopévny Slodov- elra 68 xal tavra dm-
godéavres Tij UAp xal émydoavres TnoOTOW
avafalvovres xara xApaxoc, 7§ dv dpdor Tow
xamvoy doduevor, xai émPdilovow aiel Tijg
yijc 6nwe und dvalduyy. xareoxebactar 08
Gyetoc Tj] mitTy dud Tijc ovvdéoews Tijg dmoggoijs
&ig fodovoy Goov dnéyovra nevrexaidexa mijyeig:
7} & dogoéovoa Tijc mitTne Yuyea yiverar xard
Ty dpiy. xaletrar 0¢ pdhota dbo Huépag xai
woxtac: Tjj ydp voreoaly mpo Hilov Swavrog
2 £

O Ghov xotdalveodar Tac Aemrag gdfdovs.
@UAdov & Guowov dantw, iy pellov xai t’vwééo"{e-
pov. Toayvpiow 8¢ xal 6 plowog Eowder éovdods,
80 6 xai Pdnrer Ta Séouara.

13. TueopHrastus, HP IIL xviw 5: Tijc 0é
got 16 uév dpoev 16 8¢ Dijiv xakovor — — — —.
Pdnrovor 8¢ TovTe xai oi oxvrodépar Ta dépuata
Ta Aevxd.

14. Tueopurastus, HP IIL 1x. 1: 76 ¢ gidiov
AentdTepov xai auevipéregov 1) nagaila xal
Aewdregoy Tov plowdy xal el Ta dépuara yoroiuov:
15. StraBo XVIL 11. 4: 7} 08 mepoéa év'rat'h?‘a
udvov xai mao’ Aidloy, dévdgov uéya, xagmov
Exov ylvxdy xal péyav, — — — )
16. PLiny, NH V. 1. 6: — — —, per quam iter
est ad montem Africae vel fabulosissimum At-
lantem. e mediis hunc harenis in caelum attolli
prodidere, asperum, squalentem qua vergat ad
litora oceani cui cognomen imposuit, eundem
opacum nemorosumque et scatebris fontium
riguum qua spectet Africam, fructibus omnium
generum sponte ita subnascentibus ut numquam
satias voluptatibus desit.

z

tipaow elvar nmdupeotov Teguivdwy, dido

v

v

v

v

uévy ylvetar xai évdédwxey 1 mvod-
Toito yap ovufalver unxéte geovons. tovrov 68
Tov yoovov dmavra Tnpovow dypumvoivres, Snwg
ui) Owadduny, xai $ovor 06 xai foprdlovow
evyduevor moAdiy Te xal xalipy ylvecdar T
nlrrav- of pév 61 meol Maxedoviav xalovor Tov
Todn0V TOUTOY.
21. Tueopurastus, HP L vi. 5: ai adral 68
dwagogai xai T@v Pouyanxdv xai T@Y nolwddv
xal t@v dAhwv: ahip el GAwc dna uy Eye,
xaddnep Oovov uvxnc nélic xepavviov.
22. Puny, NH XIX. x1. 35: Lartio Licinio
praetorio viro iura reddenti in Hispania Cartha-
gine paucis his annis scimus accidisse mordenti
tuber ut deprehensus intus denarius primos
dentes inflecteret, — — —
23. Puiny, NH XXII. xvrvir. 96: familias nuper
interemere et tota convivia, Annaeum Serenum
praefectum Neronis vigilum et tribunos cen-
turionesque. quae voluptas tanta tam ancipitis
cibi?
24. Puiny, NH XXXVI. xxx. 138: pyritarum
etiamnum unum genus aliqui faciunt plurimum
ignis habentis. quos vivos appellamus, ponde-
rosissimi sunt, hi exploratoribus castrorum
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maxime necessarii. qui clavo vel altero lapide
percussi scintillam edunt quae excepta sulpure
aut fungis aridis vel foliis dicto celerius praebet
ignem.

IV 25. Puiny, NH XVI. xxxv. 85: populi tria
genera, alba ac nigra et quae Libyca appellatur
minima folio ac nigerrima fungisque enascen-
tibus laudatissima.

IV 26. PLiny, NH XVL xi1. 33: Galliarum glandi-
ferae maxime arbores agaricum ferunt; est au-
tem fungus candidus, odoratus, antidotis efficax,

in summis arboribus nascens, nocte relucens:
signum hoc eius quo in tenebris decerpitur.

IV 27. Puiny, NH XXIV. x1x. 28: Piceae et laricis
folia trita et in aceto decocta dentium dolori
prosunt, —

IV 28. CoLumEeLLA, Rust. XI. 1. 48: Pabulum, si
facultas est, vel nunc vel etiam superioribus XV
diebus, qui fuerunt ante calen. Iunii pecori prae-
beri oportet. A cal. autem Iuniis, si iam deficit
viridis herba, usque in ultimum Autumnum
frondem caesam praebebimus.




ACTA FORESTALIA FENNICA
EDELLISIA NITEITA — PREVIOUS VOLUMES

Vor. 86, 1968. BROR-ANTON GRANVIK.
Sahaustuloksen mééri ja laatu havutukkien kenttipyorosahauksessa.
Summary: The Quantity and Quality of the Sawing Yield in Sawing
Coniferous Logs with Circular Saws.

VoL. 87, 1968. Eixo OINONEN.

Lycopodium clavatum L.- ja L. annotinum L.- kasvustojen laajuus
rinnastettuna samanpaikkaisiin L. complanatum L.- ja Pteridium
aquilinum (L.) Kunn-esiintymiin sekid puuston ikdin ja paloaikoihin.
Summary: The Size of Lycopodium clavatum L. and L. annotinum
L. Stands as Compared to L. complanatum L. and Pteridium aqui-
linum (L.) Kun~ Stands, the Age of the Tree Stands and the Dates of
the Fire, on the Site.

Vor. 88, 1968. Paavo YLI-VAKKURI, PENTTI RASANEN ja Asko HiLLI
Taimien talvivarastoinnista ja sen vaikutuksesta minnyn taimien
istutuskelpoisuuteen. Summary: Overwinter Cold-Storage and its
Effect on the Field Survival and Growth of Planted Scots Pine.

VouL. 89, 1968. PENTTI ALHO.
Pohjois-Pohjanmaan metsien kidyton kehitys ja sen vaikutus metsien
tilaan. Summary: Utilization of Forests in North Ostrobotnia and its
Effect on their Condition.

Vour. 90, 1968. Yrs6 KaNGAs.
Beschreibung des Wachstums der Baume als Funktion ihres Alters.

Vor. 91, 1968. PEkka KILKKI.
Income-Oriented Cutting Budget. Seloste: Tulotavoitteeseen perus-
tuva hakkuulaskelma.

Vor. 92, 1969. MarT1 LEikoLA
The Influence of Environmental Factors on the diameter Growth of
Forest Trees. Auxanometric study.

Vor. 93, 1969. Kustaa SEPPALA.
Kuusen ja ménnyn kasvun kehitys ojitetuilla turvemailla. Summary:

Post-Drainage Growth Rate of Norway Spruce and Scots Pine on
Peat.

Vor. 94, 1969. Erkk1 LAHDE.
Biological Activity in Some Natural and Drained Peat soils with
Special Reference to Oxidation-Reduction Conditions.



KANNATUSJASENET — UNDERSTODANDE MEDLEMMAR

CENTRALSKOGSNAMNDEN SKOGSKULTUR
SUOMEN PUUNJALOSTUSTEOLLISUUDEN KESKUSLIITTO




