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NOTES ON 1VIYRRH AND STACTE 

BY A. LUCAS 

Wirn reference to Dr. R. 0. Steuer's scholarly and exhaustive study of myrrh and stacte 
((TT'aKTT/J,1 and to Mr. G. A. Wainwright's review of it in a recent number of this Journal, 2 

I propose to explain very briefly the nature of resins, oleo-resins, balsams, gums, and gum
resins; to draw attention to a few facts concerning myrrh, frankincense, and other incense 
materials; to emphasize the importance (which is apt to be forgotten) of frankincense, and 
to discuss stacte. 

RESINS, 0LEO·RESINs, GuMs, AND GuM-RESINS 

All these materials are excretory products of trees and shrubs, the exudation being from 
fissures in the bark, either due to natural causes, or the result of wounds made by man. 

When first exuded, these materials are all liquid; but with a few exceptions, such as 
balsams and the oleo-resins from certain trees ( chiefly firs, larches, pines, and Pistacia terebin
thus), when these are tapped artificially and the exudation is removed while still liquid, they 
soon harden and eventually become solid. 

Resins are solid bodies, insoluble in water, but usually wholly or largely soluble in alcohol, 
examples being anime, colophony (rosin), copal, dammar, ladanum, mastic, and coniferous 
resins that have hardened naturally on the tree. 

Oleo-resins and balsams are usually thick syrupy liquids, which contain resin dissolved 
in volatile oil, examples being Chios turpentine, Venice turpentine, Mecca balsam (Balm of 
Gilead), and storax. 

Gums are solid bodies, insoluble in alcohol, but either soluble in water or capable of taking 
up sufficient water to form a mucilage, the best example being gum arabic (gum acacia). 

Gum-resins are solid bodies, consisting, as their name indicates, essentially of a mixture of 
gum and resin, with which is associated a small proportion of volatile oil, examples being 
myrrh and frankincense. 

The above scientific distinctions were not observed anciently, and even to-day they are 
often disregarded, many materials being called gums in commerce which are not gums, for 
example, gum copal, gum dammar, gum mastic,and gum myrrh, the first three of which are 
true resins, while the fourth is a gum-resin. 

MYRRH 

Myrrh is a fragrant gum-resin employed from an early date as an important incense 
material: it occurs in commerce as reddish-brown masses of agglutinated tears covered ·with 
their own yellowish dust, and is obtained from Somaliland and southern Arabia. The ancient 
Egyptian word cntyw is usually translated 'myrrh' ,3 though E. Naville,4 L. J. Lieblein,5 and 
G. Jequier5 all translate it 'frankincense'. 

1 Myrrhe und Stakte, Vienna, 1933. For a. translation of this I am indebted to my assistant Zaki Iskander 
Effendi ij:anna. 1 JEA 21 (1935), 254-5. 

3 Worterb. d. iig. Spr. 1, 206, and Gardiner, Eg. Gramm., p. 537. 
Temple of Deir el Bahari, m, 15, 17. 5 Sphinz 16 (1912), 23-7. 
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28 A. LUCAS 

FRANKINCENSE OR 0LIBANUM 

Frankincense has been regarded from a very early period, and is still regarded, as the 
true and genuine incense-material par excellence, and as 'one of the indispensable ingredients 
of incense for religious purposes' ;1 and it is a more important incense-material than myrrh. 
Like myrrh, it is a fragrant gum-resin: it occurs in commerce as large tears of a light yellow 
or light yellowish-brown colour covered with their own white dust, and is obtained principally 
from Somaliland and southern Arabia, though also from the eastern Sudan near Gallabat2 

and from Abyssinia. 2 

On account of its importance and its provenance, it seems highly probable that frankin
cense was known and employed in ancient Egypt. Also, since its form and colour are so 
very different from those of myrrh, therefore (unless and until subjected to manipulation, 
such as powdering or admixture with one another or with other material), so far as their 
appearance was concerned any confusion anciently between them on the part of those 
handling them (e.g. merchants and priests) was practically impossible, and hence it seems 
likely that they had different names, though this might not have prevented them from 
possibly being regarded as varieties of the same material. 

That <ntyw was a fragrant resinous material from Pwenet ('Punt') used as incense is 
certain, but since this description covers myrrh and very probably also frankincense, may it 
not be that the name <ntyw was sometimes applied to both? 

I have suggested elsewhere3 that the balls of incense found in the tomb of Tut<ankhamim 
are probably frankincense. 

Frankincense, as well as myrrh, was well known to the Greeks from certainly as early 
as the fifth century B.c., and the two materials were clearly distinguished from one another 
and had different names. Herodotus 4 (fifth century B.c.), Theophrastus 5 (fourth to third 
centuriesB.c.),and Dioscorides6 (first century A.o.), all describe both materials, and Herodotus 
states that whereas myrrh (aµ.6pJ.l'T/) was used by the Egyptians for embalming, frankincense 
(>.tf3a11wras) was not so employed. 7 The Romans of Pliny's time (first century A.D.) also knew 
both frankincense and myrrh, and distinguished between them, and at that date, Pliny tells 
us, Alexandria was a depot for the distribution of frankincense.8 

The ancient Egyptian word sn{r, probably meaning incense in general, is sometimes trans
Ia ted ' frankincense '. 9 

INCENSE TREES FROM PwENET 

The trees brought by Hatshepsut's expedition from Pwenet, which are depicted on the 
wa!ls of the Queen's mortuary temple at El-Der el-Bal,lari, are shown in two different con
ditions, in one having luxuriant foliage and in the other being quite bare, and it seems possible 
that they may represent two different kinds of trees. W. H. Schoff says that the trees 
with foliage are 'clearly Boswellia Carteri, the frankincense of the rich plains of Dhofar in 
Southern Arabia'; and again 'There can be no question that the trees ... are the frankin
cense of Dhofar ... ' .10 This same writer describes the myrrh-tree as' bare, thorny, trifoliate, 
but almost leafless' and the Somaliland frankincense-tree as 'almost equally leafless' ;10 if 

1 E. J. Parry, Gums and Resins, 73. 
2 A. Lucas, Ancient Egyptian Materials and Industrus, 92. 
3 A. Lucas, op. cit., 93-4. ' Trans. A. D. Godley, II, 40; III, 107. 
'Enquiry into Plants, trans. Sir A. Hort, IV, 4, 12.14; IX, 1, 2. 6; 4, 1-10. 
6 Materia Meilica, trans. J, Goodyer; edited R. T. Gunther, I, 77, SI. 
7 Op. cit., n, 86. 8 Hist. Nat., trans. J. Bostock and H. T. Riley, XII, 30. 32. 
a Worterb. d. iig. Spr., rv, 180. 10 The Periplus of the Erythrrean Sea, 218. 
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NOTES ON MYRRH AND STACTE 29 

two different trees were intended, may it not be that they were either two varieties of the 
frankincense-tree ( the Arabian variety with foliage and the Somaliland variety without foliage), 
or else the Arabian frankincense-tree (with foliage) and the myrrh-tree (without foliage)? 

I am informed by Dr. S. Schott that some of the heaps of incense depicted on the temple 
walls at El-Der el-Bal;iari are painted red, which is the colour of myrrh and not of frankin
cense. The separate pieces, too, are shown as large irregular-shaped lumps more like myrrh 
than frankincense. These facts, however, are not conclusive proof that the material represents 
myrrh, since Theophrastus says of frankincense, which he calls gum, that 'Some of the 
lumps ... are very large, so that one is large enough in bulk to fill the hand and in weight is 
more than a third of a pound '1 and Pliny states that the frankincense of the second gathering 
is 'of a red colour' and that 'The incense ... that is most esteemed of all is that which is 
mammose, or breast-shaped, and is produced when one drop has stopped short, and another 
following close upon it, has adhered, and united with it. I find it stated that one of these 
lumps used to make quite a handful, at a time when men displayed less eagerness to gather 
it, and it was allowed to accumulate .... Even at the present day, however, there are drops 
found which weigh one-third of a mina, or, in other words, twenty-eight denarii '. 2 There is 
no such frankincense on the market at the present day. 

The <ntyw trees depicted on the walls of the Ptolemaic temple of Athribis are too poorly 
represented and too badly preserved to be identified. 3 

OTHER INCENSE-MATERIALS 

These include bdellium, galbanum, ladanum, 4 Mecca balsam, nard, and storax ;4 also 
almost certainly some of the coniferous resins, 5 and possibly the resin of Pistacia terebinthus.6 

The general argument applying to these materials is much the same as that already advanced 
for frankincense, namely that some of them certainly and others probably were used as 
incense in ancient Egypt, and that possibly they had special names. For the sake of brevity, 
however, any detailed discussion will be omitted. 

STACTE 

The three most ancient descriptions of stacte are those of Theophrastus, Dioscorides, and 
Pliny, which may now be considered. 

Theophrastus, who was a botanist, states that 'from the myrrh when it is bruised flows an 
oil: itis in fact called stakte(in drops) because it comes in drops slowly'. He then explains that 
'Some indeed say that this is the only simple uncompounded perfume and that all the others 
are compound ... but others declare that the manufacture of stakte (myrrh-oil) is as follows: 
having bruised the myrrh and dissolved it in oil of balanos over a gentle fire, they pour hot 
water on it: and the myrrh and oil sink to the bottom like a deposit; and, as soon as 
this has occurred, they strain off the water and squeeze the sediment in a press' .7 

Theophrastus thus gives two different accounts of stacte. First, he states that it was an 
oil that exuded in drops from the myrrh when it was bruised, and this he calls an uncom
pounded perfume. The description is obscure. If by 'the myrrh' the tree and not the gum
resin is meant, and if by 'bruised' the making of incisions in the tree is signified, both of 
which seem to be the case from the context, then the product must have been the gum-resin, 
which, though liquid when it exudes from the tree, is not an oil. This misnomer, however, 

1 Op. cit., 1x, 4, 10. 2 Op. cit., XII, 32. 
3 W. M. F. Petrie and others, Athribis 8, 17-18; Pl. xrx. 
• A. Lucas, op. cit., 96-7. 5 Ibid., 99-100. 
6 Ibid., 264-5. 7 Concerning Odours, trans. Sir A. Hort, 29. 
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is of no great significance, since the classical writers often use the terms oily and fatty to 
describe materials that are not oily or fatty in the modern sense, but which are better 
described as unctuous or soapy. Thus Theophrastus himself states that a certain wood-sap 
was of an oily character and that certain plant-juices were fatty. 1 If, on the other hand, the 
gum-resin and not the tree is meant, there is still a mistake, since myrrh when bruised does 
not yield an oil. This point will be dealt with elsewhere. 

But Theophrastus also states that, according to some people, stacte, which he calls myrrh 
oil, was prepared by bruising (i.e. breaking into small pieces) the gum-resin, warming it with 
balanos oil, then adding hot water and, after a time, straining off the water and squeezing 
the oily residue in a press, when a perfumed oil (stacte) was obtained. This process may now 
be explained. 

The fragrance of myrrh is due to a small proportion (about 7 to 8 per cent. in fresh myrrh) 
of volatile oil, and the fresher the myrrh the more volatile oil it contains and hence the more 
fragrant it is, this oil being gradually lost by evaporation when the myrrh is heated or kept. 

The fact that perfumes are absorbed and retained by oils and fats was known in Egypt 
at an early date, and later to the Greeks and Romans; it was the basis of perfume-making 
in the ancient world, and it is still the principle of one of the modern methods employed when 
dealing with certain delicate flower-perfumes. 

Balanos oil, which is obtained from the seeds of Balanites aegyptiaca, a tree that at one 
time grew plentifullyin Egypt and is still abundant in the Sudan(where it is called heglig), is 
a bland odourless oil that does not readily become rancid and is hence very suitable for 
making perfumes. 

If balanos oil be warmed with myrrh, the volatile oil of the myrrh is absorbed by the 
fixed (non-volatile) balanos oil, which in consequence becomes perfumed, and when the 
extraction is finished, the perfumed balanos oil can be separated from the exhausted and 
useless residue by pressing. 

The reason for adding hot water is not clear. I suggest that it may have been done either 
(a) with the idea that because water dissolved the gum part of the myrrh, therefore it helped 
to extract the perfume; or, less probably, (b) as a precaution against overheating, since if 
this occurred the fragrant volatile myrrh oil would be lost by evaporation. In the latter case 
the water may have been used as a tell-tale, since while it remained there could not be any 
serious overheating, but if much of it evaporated away (which process would be accompanied 
by the usual sizzling noise made when water, or a material containing it, is heated with oil 
or fat) the heat would be too great. In another place Theophrastus states that 'in all cases 
the cooking, whether to impart the astringent quality or to impart the proper odour, is done 
in vessels standing in water and not in actual contact with the fire; the reason being that the 
heating must be gentle, and there would be considerable waste if these were in actual contact 
with the flames; and further the perfume would smell of burning'. 2 This method of heating, 
if applied in the particular case under consideration, would of course render unnecessary 
any addition of water for the second purpose suggested. The statement that the myrrh and 
oil would sink to the bottom is contrary to fact, since it is the water and myrrh that sink, the 
oil naturally remaining at the top. This I have confirmed by direct experiment. 

Dioscorides, a physician writing on Materia Medica, states that 'stacte is the name 
given to the fat of fresh myrrh, crushed with a little water and pressed out by means 
of an implement. It is very sweet of savour and valuable, and is itself an unguent, called 
stacte. That sort is esteemed which is unmixed with oil and is very effective in a very 

1 Enq~iry into Plants, trans. Sir A. Hort, v, 9, 8; IX, I, 3. 
2 Concerning Odours, trans. Sir A. Hort, 22. 
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small quantity.' 1 Also, after describing myrrh, he says' ... from which, when it is pressed, 
stacte is obtained '.2 

According to Dioscorides, then, stacte was made by bruising fresh myrrh ( i.e. the fresh 
gum-resin that contained its full complement of the fragrant volatile oil) with a little water 
and then pressing. Such a process cannot have given a satisfactory product, and there would 
appear to be some mistake. The water would dissolve some of the gum from the myrrh, but 
it could not dissolve any of the volatile oil, though the gum-solution might form an emulsion 
with part of the oil (especially if the mixture were stirred), and a weak gum-solution slightly 
perfumed with the fragrance of myrrh might result when the liquid was separated from the 
solid. This I have confirmed by direct experiment. That such a solution could have been 
'very sweet of savour and valuable' is impossible. The method is all the more astonishing since 
the manner of extracting perfumes by means of a fixed oil was well known to Dioscorides, 
who describes it in detail in his accounts of the making of rose oil, lily oil, and other oils. The 
omission of any mention of oil in the process, however, is manifestly intentional, since it is 
stated that that stacte is 'esteemed which is unmixed with oil'. That such a material 
should be 'very effective in a very small quantity' is impossible. 

The further statement of Dioscorides that stacte is obtained when myrrh is pressed will 
be dealt with elsewhere. 

Pliny (who was largely a compiler of information collected from others), after describing 
the artificial incisions made both in the myrrh-tree and in the frankincense-tree, says of the 
former that 'the tree spontaneously exudes, before the incision is made, a liquid which 
bears the name of stacte, and to which there is no myrrh that is superior'. 3 This is a plain, 
straightforward statement, which can only mean that, according to Pliny's information, 
stacte was a superior kind of gum-resin that exuded naturally from myrrh-trees that had 
not been tapped artificially, in contradistinction to an inferior kind that resulted from 
artificial tapping. This account is rejected by Dr. Steuer;" but to me it seems reasonable to 
suppose that the myrrh collected from trees that exuded naturally may have been thought 
the better kind, and may originally have been called stacte, and that at some later period 
this name was transferred to an artificial extract of myrrh obtained in the second manner 
described by Theophrastus. . 

Turning now more particularly to the Egyptian side of the subject, Dr. Steuer's con
clusions with regard to this may be summarized briefly as follows: the Egyptians procured 
from Pwenet an incense-material that they called 'fresh <ntyw', from which an oil called 
mdt, employed for anointing purposes, was obtained by pressure; that <ntyw was myrrh, 
and that mgt was the same material as the Greek stacte. 

That <ntyw was a fragrant resinous materialfrom Pwenet used as incense is certain; that it 
was sometimes myrrh appears to be equally certain, but that it was always myrrh is less certain. 

That m,it was an oil obtained in connexion with fresh myrrh (or frankincense) by means 
of a process involving pressure is also certain, but I cannot agree that by simple pressure 
myrrh (or frankincense), even the fresh material containing its maximum content of volatile 
oil, can be made to yield the oil. To justify this contention a brief desoription of oils and the 
methods of obtaining them becomes necessary. 

Oils are prooured from three fundamentally different sources, namely, animal, mineral, 
and vegetable, but in connexion with the present inquiry animal and mineral oils may be 
omitted, thus leaving only vegetable oils, which for the purpose of this inquiry may be 
divided into fixed and volatile. 

Fixed (non-volatile), or fatty, oils include almond oil, balanos oil, castor oil, cotton-seed 
1 Op. cu., I, 73. 1 Op. cit., 1, 77. 3 Op.cit., XII, 35. • Op. ciZ., 17, 24. 
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oil, linseed oil, olive oil, sesame oil, and many others: such oils occur in large proportion in 
nuts and seeds, being enclosed in cells that are disseminated throughout the tissue, from 
which they may be liberated by pressure. All fixed oils are greasy in character. 

Volatile,1 or essential, oils are the odoriferous principles, or essences, contained in small 
proportion in certain plants and plant products, from which (and in this r~pect they are 
unlike fixed oils) they cannot as a rule be obtained by simple pressure, exceptions being the 
essential oils from fruit-rinds (bergamot, orange, lime, and lemon), which are contained in 
the outer layer of the rind in special cells, like fixed oils, and when these cells are ruptured 
the oil is set free. The reason for this difference, in so far as it concerns myrrh and frankin
cense, is chiefly that the oil is not present in cells in the plant tissue from which it may be 
released by pressure, as in the case of fixed oils, but is intimately associated with the rest of 
the material, particularly the resin, which is partly dissolved in the oil and from which it 
cannot be separated by pressure. 

In the absence of fresh myrrh I have been unable to make practical experiments with this 
material, but I have tried pressing two analogous materials, namely, Venice turpentine (the 
oleo-resin from the larch), a thick syrupy liquid containing about 15 to 20 per cent. of volatile 
oil, and Chios turpentine 2 (the oleo-resin from Pistacia terebinthus), which, as used, was a 
plastic solid containing about 12 per cent. of volatile oil. In each case the result was much 
the same: there was no separation of oil, the oleo-resins as a whole at first saturatin·g and 
then passing through the cloth in which they were contained while being pressed. In the 
case of the liquid Venice turpentine all the material was either absorbed by, or passed through, 
the cloth, but in the case of the almost solid Chios turpentine only a very small proportion 
of the material passed into or through the cloth. 

In my opinion the only manner in which a fragrant oil could be obtained from myrrh or 
frankincense (apart from the modern methods of steam distillation and extraction by solvents 
such as petroleum ether, which were unknown anciently) is that given by Theophrastus, 
which has already been described, namely, by warming the gum-resin with a fixed oil and, 
when this had become impregnated with the fragrant essential oil, separating it from the 
exhausted residue by pressure. This, as already stated, was a well-known method of extract
ing perfumes, and was practised by the Egyptians from an early date. 

The method of pressing employed in ancient Egypt was, as is pointed out by Dr. Steuer, 
almost certainly that of wringing or squeezing in a cloth or sack, exactly in the same manner 
as the mare (skins and stalks) of grapes was pressed, as pictured on a number of tomb walls.3 

This is confirmed by the use of the word nwd with the determinative of such a press with 
drops falling from it. 4 That this method of pressing was indeed applied to the making of 
perfumes is proved by several representations, for example, one in a Middle-Kingdom tomb 
at Beni Hasan, now apparently destroyed, but fortunately copied by Cailliaud in 1831 ;5 

another on a bas-relief of' neo-memphite' date in the Louvre Museum, 6 and a third on a bas
relief of Ptolemaic date in the Museum Scheurleer, Holland. 7 

1 The fact that these oils are odoriferous means of course that they must be volatile, otherwise they could 
not be detected by the nose. 

2 A specimen found in a tomb of Saite date at El-Ma~ariyah near Cairo (see A. Lucas in Ann. Serv. 33 
(1933), 187-9). 

3 (a) N. de G. Davies, The Mastaba of Pmhhetep and Akhethetep at Saqqarah, I, Pls. xxi, xxiii; The Tomb 
of Puyemre at Thebes, Pls. xii, xiii; Two Ramesside Tombs at Thebes, PI. xxx. (b) P. E. Newberry, Beni Hasan, 
I, Pl. xii; rr, Pls. vi, xvi; El Bersheh, 1, Pls. xxiv, xxxi. ' G. A. Wainwright, JEA 21 (1935), 254. 

~ F. Cailliaud, Recherches sur les arts et metiers (1831), Pl. 15 A. 
6 G. Benedite, Monuments et Memoires Piot, XXV, Pls. iv, v, vi. 
7 VonBissing, Bull. van de Vere!{7!iging tot Bevordering der Kennis vandeantickeBeschaving, IV (1929), 9-14. 
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According to the representations, the process of squeezing the mare of grapes was very 
laborious: although, in one scene out of eight examined, there are only two men operating 
the press, in three other scenes four men are shown, and in the remaining four scenes there 
are five men. For the manufacture of perfumes, however, the process of pressing was 
manifestly less arduous, since it is always women and not men who are doing the work, which, 
in each of the three cases referred to, is being easily performed by two women. The bulk of 
material pressed will have been very much less than in the case of grapes and the cloth 
probably finer and lighter. 

The amount of oil of incense used in ancient Egypt must have been considerable, since, 
for example, in two different tombs in the Theban necropolis,1 and doubtless in other tombs 
both there and elsewhere, it is sho.v"ll being poured from a large jar upon a pile of offerings. 
As both myrrh and frankincense contain at the most about 7 to 8 per cent. of oil, the amount 
of incense necessary to produce the large quantity of oil required, had this been derived 
directly from the gum-resin by pressure (as suggested by Dr. Steuer, but which I believe to 
be impossible) would have been enormous and the cost prohibitive, whereas by absorbing 
the perfume in a locally-grown fixed oil, such as balanos oil, a small amount of incense would 
have perfumed a large volume of oil and the cost would have been comparatively low. 

1 N. de G. Davies, The Tomb of Nakht at Thebes, 50, Pls. xi, xii: The Tomb of Two Sculplor1J at The~es, 
Pls. v, viii. 
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