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Aspects of the History of Petroleum Engineering in Ancient
Persia ( Synopsis)
by Dr. J. Tavana

Frofessor of the Faculty of Engineering

There is not much information available about extraction and utilization of
petroleum and petroleum products in ancient Persia, i. e., in all the states, regions
and districts incorporated into the great Achaemenid empire.

In Genesis 6, 14 we are informed that Noah was instructed to make an ark
of gopher wood... and pitch it within and without.

In Exodus 2,3 we are told that Moses’ mother, in order to save her child from

the wrath of Pharaoh, decided to put him in a bulrush ark, daubed with slime and

pitch, and lay it by the river brink.




In the eleventh song of the very important Gilgamish epic an account is given
of a cataclystic Deluge, as terrible as that of Noah’s contained in the Genesis R
destined to destroy the town of Shurippak situated on the bank of the river Puratti
( Euphrates). Out - napishtim *, a sort of Babylonian Noah , is instructed to make
an ark and to make it impregnable by covering its interior as well as its exterior
with bitumen. He furnishes us with the following interesting details :

«I poured three sares of bitumen on the exterior, »

« I poured three sares of bitumen on the interior. . .» (3 and 10) 2

In Susa ( Shush ), archaeological researches have shown that bitumen was
used there in Sumerian times, nearly five or six thousand years ago, not only as
bonding materlal but also for the purpose of fixing the blades of tools into their
handles and as a setting for jewels. It appears, however, that during the Achaemenian
and Sassanian periods masonry consisted of dressed stones held together by
iron cramps.

There were other minor uses for bitumen: for example as matrix for binding
coarser grains of millstones together, thereby providing additional strength, or as
internal coating for special potteries such as large wine - vessels etc.

Accordiny to Herodotus, during the Achaemenian period, bitumen was much
used in Babylon for construction purposes not only as mortar, Aeﬁ“ectively re-inforced
by reeds, but also as coating for wooden doors. He also has described how bitumen‘
is extracted from a locality near the river Is, one of the Euphrate’s tributaries.

According to Herodotus, when Euphrates swells up and overflows, numerous

lumps of bitumen are carried away by its waters.

1 - For the sake of phonetics, I have used here a simplified bu?: convenient transliteration,
2- Note : the epic of Gilgamish is the title given to a ‘vastly interesting and important
literary product of Babylonia from the name of the chief personage of the series of tales it is
composed . Though the epic of Gilgamish is known to us chiefly from the fragments found in the
royal collection of ‘tablets made by Assur.-bani- pal for his palace at Nineveh ( 7th ccntury

B. C.) there are 1easons to believe that they, or at least some of them, are much older .

2



It is obvious that the deposit referred to by Herodotus is that known to exist
presently near the town of Hit, in Iraq.

There are other references, in Herodotus’ work, to bitumen or petroleum
occurrences , for instance, the occurrence of bitumen in the Greek island of Zante
( Zakinthos ) where even to - day, according to official Greek publications, bitumen
is being extracted at the rate of three barrels a day at a place called Keri, fifteen
miles south - west of the town of Zakinthos, in the island of the same name situated
among the Ionian islands, at west Greece'

In Genesis 14, an account is given of fighting between the kings of Sodom
and Gomorrah and their allies against Elamites at a place called the vale of Siddim,
presumably near the Dead Sea. The kings of Sodom and Gomorrah while fleeing
fell into the slimepits ( pitch pits) of the vale of Siddim. One that had escaped
informed Abram the Hebrew...?

It may be interesting to recall here that, as far as I know, there is only one
reference in Koran to tar (or pitch) namely in the Sura Abraham: «And thou shalt
see the wicked on that day linked together in chains -~ Their garments of pitch and

fire shall enwrap their faces -» We do not know whether here pitch was meantto be
petroleum product or not.

The most interesting one, from our point of view, is that of Herodotus relating
to the occurrence of petroleum and bitumen near Susa. The chief points here are:
1 - Oil, salt and bitumen are extracted from a well situated about ecight
kilometers from a place called Ardericca,
2 - Extraction is accomplished by means of a skin bucket,
g - Ardericca is fourty kilometers from Susa (no direction given),
4 - Oil is called «rhadinake » by Persians.

The location of the well, said to be eight kilometers distant from Ardericca,

has been adequately discussed by Lockhart with the conclusion that most probably

1 - Book IV, 195

2. It is not known whether Jew’s Pitch was a title given to the pitch produced in the vale

of Siddim or somewhere else in Palestine, or it just denoted a variety of biumten.




it was situated somewhere in present day « Meydane Naftun » or « Masjid - i - Sula-
iman ». But location of Ardericca remains as problematic as before.

It is worth noting that Herodotus also names a village in Assyria ( northern
Iraq ) as Ardericca '. Bitumen and oil occurrences are presently known to exist in
Northern Iraq, parts of former Assyria, for example in Zakho and Imedia, as pointed
out by Baker. It is recorded that in the district of Imzdia there is a place called
Ariccan. All this, however, does not solve the riddle of Ardericca, the place recor-
ded by Herodotus to be about cight kilometers from the oil well in Susiana.

Another ambiguous point in the description of the Susa oil well is the natural
occurrerce of bitumen and «rhadinake » together at the same time and place. It is
possible by a very primitive process of extracting semi-solid or plastic bitumen
from fairly viscous oil issuing from seepage. The writer has seen such a primitive
treatment being performed in Mamatain, in Khuzistan, where seepages are abun-
dant. The bitumen thus obtained was said to be used as bonding material for
coarser grains of millstones having weak natural matrix,

One more interesting question is this : what is the etymological root of the
words «rhadinake » and « napht or naft or naphtha» ?

Lockhart hassaid that rhadinake is nota Persian word, but it was, no doubt,
the term uscd at that time in Susiana (but notin Persia as a whole) to denote
petroleum. He, however, admits that it may have been a survival from the agglu-
tinative speech of the aboriginal inhabitants of that part.

Some years later I pointed out to professor Lockhart that some reputable
old persian lexicographical works contained words very similar in pronunciation
and meaning to «rhadinake » for instance : « ratinaj » , « ratiyanaj», «rakhina »,
«rashina», etc, all said to mean pine tree gum which may be fluid or
semi - fluid or solid , and that « rechishnih » in pahlavi (pre- islamic Persian) is
recorded to mean «pouring, flowing», and finally that many lexicographers of some

European languages have stated that « resin » , which in form is very similar to

1 _ Book I, 185



« rechishnih » or « rashina » or to Herodotus’ « rhadinake», has a Persian root.
Professor Lockhart said that he was not sure of this, but «rhadinake» may be
Elamite and said that when back in Cambridge he would consult his colleagues
and let me know the upshot of his investigation.

Later he wrote to me saying, in effect, that the problem remained as puzzling
as before. His other works perhaps prevented this highly valuable and dedicated
scholar to follow up the matter.

The etymology of «naft» or «napht» or «naphtha» remains no less
problematic and controversial. There have been scholars who attempted to seek a
root in Hebrew or semitic languages.

There are words in Hebrew such as: «naphet» to blow, or « nephet» height,
or «nofet» meaning distillation, or « nouph » denoting flow and flowing. But Andre
Séguin has shown that scrious attempts to use one of the above words as the Hebraic
root of naphtha is doomed to failure’. Séguin has agreed with professor Lockhart
that the most reasonable course of action is to look for a Persian root for naft or
naphtha. He, however concedes that the Greek word asphalthos (asphalt) may have
a Hebrew or semitic root ( Cf. Arabic « tafil » or tofdleh - deposit, residue).

Lockhart’s views accords very roughly with Ernst Herzfeld’s theory that naft
has an Arianroot? and that it may denote a pre-Zoroastrian deity. It is not possible
for me to enter into pre - Zoroastrian, Zoroastrian and post - Zoroastrian mytho -
theological details, as Herzfeld has ingeniously done it , adducing where necessary
evidences from linguistics to support his views. Very briefly Herzfeld’s contention is
as follows :

There were at least two kinds of glare or illumination known to ancient

1 - In the Old Testament there occur a few words resembling naphtha : e. g. Joshua
15, 9: « and the border was drawn from the top of the hill unto the fountain of the water of
Nephtoah » . Furthermore according to Genesis 30/8, one of Jacob’s sons was called Naphtali the
latter name alse occurs in Joshua 19/32, Genesis 49/21 and Deuteronomy 33/23. Ttis indeed well.

_ nigh impossible to associate « naft » or « naphta » with any or all of these biblical names,

2 _ Lockhart has stated that « naphtha» or «naft » is derived from the word «nam »




Iranians. The first was «royal xavarnah»,' the kingly glare, the halo or the aureolc.
which bestowed majesty on the ancient Iranian kings enabling them to rule correctly
The second was called « axvarta xavarnah », the fire needing no food, the eternal

fire, the quality of the Iranian homeland, the quality of being immortal. Herzfeld

points out that there was a fire temple at Qomis, the present-day Damghan, which

Alexander the Great had seen, but did not extinguish its flames. There was another

fire temple , called Shid, in western Iran, at a place called Takhte Soleyman
(Solomon’s throne ), which, like that at Qomis, was said to have flames needing no

food 2. These and possibly other fire temples were lighted with «axvarta xavarnah»

the undying flame.

There was a fierce contest between the good and the evil for thc capture
of the eternal fire, the symbol of the Iranian homeland3. But neither of them prevailed.
On the scene came a third in the person of « apAm napat», the descendent of water.
Apim napét or apadm naphit, finally captured the eternal fire and took it down to
the abysmal depths of the ocean. So according to Hertzfeld naphat or napht who
prevailed on the undying fire probably represented a deity now forgotten and brought
the word naft into existence, a word intimately connected with the quality of

Iranian homeland with axvarta xavarnah... the undying fire. .

1 - «x» in this and similar words in text are pronounced in Greek style, such or «ch »
in Scottish «loch » or in German name « Bach »

2 - In post - Islamic Persian literature it is recorded that near Takhte Soleyman there was
a town, built by « Shith peace be on Him » ( Shith is evidently Seth , see Genesis 5/3), its citadel
later was occupied by pagans, so Solomon had it destroyed. The name of the town is said to have
been Ghatran, which means tar or bitumen. Note the similarity between « Shith» ( Seth ) and
Shid the name of the fire temple.

3 - I am simplifying Herzfeld’s details : the good is represented by Atarsh ( fire ) the son of
Ahura Mazda, the dominant god, and the evil by Azhi dahak, the three headed dragon. There are

othere interesting details which I have cut off to make the narrative less burdensome.
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