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Quercus look Kotschy:
a Distinct Mt. Hermon Species
Dr. Michael Avishai

The Jerusalem Botanical Garden
Jerusalem, Israel, 91904
michavish@gmail.com

ABSTRACT
Quercus look Kotschy is an endemic, little-known species from Mount Hermon, Mount
Lebanon and the Anti-Lebanon Mountains where it is an important element of the open
deciduous mountain forest at 1,500-1,900 m. First collected by Theodor Kotschy in 1855 this
taxon has a rather complicated taxonomic history – here reviewed – but current data suggests
that Kotschy was correct and that Q. look is a valid taxon distinct from other species. A brief
survey of Q. look in cultivation is also presented.

Keywords: oaks in Israel, relictual Mediterranean oak populations
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Photo 1/ Kotschy’s original drawing of Quercus look.
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Introduction
Since 1967 the slopes of Mount Hermon have again been made accessible to botanists
and nature lovers. With its unique environmental conditions (elevation and climate) it has
become a focus of botanical research and the number of species found on this mountain
increases with time. Much effort has been deployed to preserve large areas that in the
past have suffered from overgrazing and clean cutting and are now protected as nature
reserves. The high number of species found on Mt. Hermon is the result of its history and
geographic location that sets it on the boundary between two of the world’s floristic and
vegetation belts. The distinctiveness of these mountains is illustrated by the presence of
four oak species at similar elevation belts: Q. calliprinos Webb.1, Q. boissieri Reut.2, Q.
look Kotschy and Q. cerris L.
A discussion of the systematic status of Q. look is needed, with a view, amongst others,
to rectifying certain errors in the scientific literature such as the distinction of plant
communities in the Judean mountains that include Q. look (Ighbareyeh et al. 2014).

A review of the research
Theodor Kotschy initially collected Q. look during his first journey to Syria and
Lebanon on the 25th of June in 1855. These collections were published in his magnificent
monograph (Kotschy 1862) dedicated to 40 oaks of Europe and the Near East, among
them 18 new to science. Among his very extensive collections of dry plant samples, No.
172 collected on the western slopes of Mt. Hermon near Rachaya, was used to formulate
the description of Q. look found on plate 31 of his monumental work. The specific epithet
is in fact the local name for this species used by the inhabitants of Rachaya. Duplicates
of this number are now preserved in different Herbaria (Geneva, Kew, Paris and Vienna)
where I was able to check them.
Kotschy’s Middle Eastern collections contributed much to the cognizance of oaks
and indicated many species suitable for forestry and for European gardens. In order to
finance his travels, Kotschy organized (as was customary in 19th century high-society
when interest in botany was more in fashion than today) a group of “subscribers” who
would each receive numbered herbarium samples. In order to respond to the expectations
of the members for novel and unique collections, many newly named and numbered
“species” were distributed “in schedis”, but few were published in his treatise and even
fewer have survived the test of time to be recognized today as valid biological species by
later researchers.
Alphonse de Candolle in 1864 was the first to accept Q. look as a valid species in his
global monograph of the genus, the first of its kind. He included in his distribution samples
that were collected for Kotschy by M. de Pfaeffinger3 on the Horan (near Damascus) that
had in the past been regarded as Q. ithaburensis Decne. My opinion is that these samples
are in fact Q. look.
1. The more widely accepted name for this plant is Q. coccifera susbp. calliprinos (Webb) Holmboe.
2. Although considered by many to be a synonym of Q. infectoria subsp. veneris, (A. Kern) Meikle this author does not
agree with this synonymy 1) based on observations of a cultivated specimen at the Vienna University Botanical Garden,
grown from an acorn collected by Kotschy and 2) because these two taxa differ in drought resistance, Q. infectoria subsp.
veneris being much less so than Q. boissieri.
3. M. de Pfaeffinger was the Austrian Consul in Damascus during the second half of the 19th century. He was a friend of
Kotschy’s and often collected plants for him.
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E. Boissier (1879) also accepted Q. look as a valid species and though he included in
his description of the species de Pfaeffinger’s materials (distributed by Kotschy as No.
53) he noted that this material was too juvenile. In the past I mistakenly determined this
sample as Q. ithaburensis but recent new examination has re-established the sheet as
typical for Q. look collected near Damascus. T. Wenzig (1887), following in the footsteps
of Boissier and based on Kotschy’s herbarium samples (Ky. 172, Ky. rev. 53, and Ky.
98), recognized the species, referring to it as part of his grouping with Q. libani, Q.
regia Lindl.4 and Q. vesca Kotschy5. Later, Post (1896) and Post and Dinsmore (1933),
in different editions of the Flora of Syria, Palestine and Sinai, accepted a number of
Kotschy’s species from Lebanon and Mount Hermon. They both included Q. look among
the five species (Q. cerris, Q. ehrenbergii Kotschy6 Q. aegilops subsp. ithaburensis
Decne.,7 Q. libani G. Olivier, and Q. look) from Mt. Hermon.
From the study of the collections in the herbaria of Edinburgh, Geneva, London,
Paris and Vienna, our tours on Mt. Hermon, and the study of the wild-collected plants
cultivated at the Jerusalem Botanical Garden, I have concluded that of these five species
only Q. cerris and Q. look occur at elevations above 1,300 m. Quercus ehrenbergii, a
form of Q. macrolepis Kotschy,8 does not occur on Mt. Hermon or on Mt. Lebanon. Leaf
texture, indumentum, cupule and scale features correspond to what is mentioned in the
Flora of Turkey under Kotschy’s specimen No. 393 (Hedge and Yaltirik 1982).

2a

2b

Photos 2/(a) Quercus look leaves (Jerusalem Botanical Gardens); (b) Q. libani leaves (Arboretum des
Pouyouleix).
4. Today considered a synonym of Q. libani.
5. Today consdiered a synonym of Q. libani.
6. Today considered a synonym of Q. ithaburensis subsp. macrolepis.
7. Today considered a synonym of Q. ithaburensis.
8. Considered by some as a synonym of Q. ithaburensis subsp. macrolepis (Kotschy) Hedge & Yalt.
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In the first modern monograph of oaks, Aimée Camus (1936-1938) chose some specific
forms from Kotschy’s collections including Q. ehrenbergii (Ky. 393) from southern
Turkey and Kurdistan. The sample of the plant that served Kotschy for Q. look, she
published as Q. aegilops subsp. look (Kotschy) A. Camus.9 Otto Schwarz (1936) who
studied the genus contemporaneously with Mme Camus, included in his Atlas Kotschy’s
Q. look leaves in the assemblage of leaf forms of the species that he published as Q. libani
Olivier. However a review of the material in Schwarz’s Atlas shows that the characteristic
leaf forms of Q. libani in Syria and Turkey, are different from those of Q. look from Mt.
Hermon, and therefore that the determination of these forms as Q. libani was a mistake.
In the beginning of the 1960s Michael Zohary (1961) regarded the oaks of Mt. Hermon
as a continuation of more northern species or as doubtful hybrids with one of the more
common species in Israel. Later, in The Geobotanical Foundations of the Middle East
(Zohary 1973) he follows Schwarz and includes the species from Mt. Hermon as part
of the general distribution of Q. libani. However he noted that “In southern Lebanon
and on Mt. Hermon it (Q. libani) is replaced by Q. look which is sometimes leading the
montane forest remnants there.” It must be noted that Mt. Hermon is not included in
the first volume of Flora Palaestina (Zohary 1966). Paul Mouterde (1966), the author
of the Nouvelle Flore du Liban et de la Syrie, recognized the specificity of the Kotschy
collections but mistakenly defined the oaks of Mt. Hermon as a subspecies of the Persian
oak, Q. brantii Lindl., that is not found in Western Syria or Lebanon (see also, Browicz
1982). This mistake is repeated in the Illustrated Flora of Lebanon (Tohmé and Tohmé
2007).
Avishai (1971) recognized Q. look Kotschy as a valid taxon, but this opinion was not
accepted at the time. Zohary (1976) and Shmida and Livneh (1979; 1981) mention Q.
cerris and Q. libani but not Q. look. Shmida and Livneh mention the plants from Mt.
Hermon as Q. libani subsp. libani although no subspecies are known for Q. libani and
therefore the use of this autonym is incorrect. Avishai (1982) described Q. look, the Mt.
Hermon oak, however the description was short and based on insufficient material. Yu.
L. Menitsky (2005), among the outstanding modern oak researchers, regarded the plants
from Mt. Hermon as a “montane hybrid” between Q. ithaburensis and Q. libani, although

Photos 3/ Quercus boissieri (Golan Heights).
9. Today consdiered a synonym of Q. look.
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4a

4c

4b

4d

Photos 4/(a) Quercus calliprinos (Mt. Hermon); (b) Q. ithaburensis (Jerusalem Botanical Gardens); (c)
Q. macrolepis (Jerusalem Botanical Gardens); (d) Q. look (Jerusalem Botanical Gardens).
78

International Oaks, No. 28, 2017

Quercus look Kotschy: a Distinct Mt. Hermon Species

5
Photos 5/ Quercus cerris (Mt. Hermon).

neither species are present today on Mt. Hermon. Feinbrun-Dothan and Danin (1991)
described the plants from Mt. Hermon with features of, and illustrated as, Q. libani.

Quercus look in the genus
The genus Quercus comprises 450 to 500 species of plants essentially limited to the
Northern Hemisphere. The collection established in 1965 and maintained since then at
the Jerusalem Botanical Garden, reflects well the great diversity and the evolution of
the genus from tropical evergreen plants with annual or biennial ripening acorns and
lanceolate leaves to deciduous plants with divided or pinnate-partite leaves. Evidence for
the antiquity of these evolutionary processes can be found in a fossil species similar to
Q. cerris dated to the Middle Miocene (Song et al. 2000). The genus is definitely known
from the Middle Eocene period (Hubert 2014) in all parts of the Northern Hemisphere
including Greenland (Grimmsson et al. 2015).
New molecular research about oaks shows that they originated during the Eocene during
which time they occupied the northern half of the globe. The disappearance of the land
bridges that existed at the time, between Alaska and Siberia and between Alaska, Iceland
and Europe, simultaneous with the mountain building processes in Eurasia along with the
growing impact of the cooling and desiccation in the Tertiary and Quaternary resulted in
the genus evolving with two primary centers of diversity: 1. in Southeast Asia (Taiwan,
Southwest China, Vietnam and Myanmar); and, 2. in North America and western and
southern Mexico. From these, developed secondary centers: from the Southeast Asian
center, a secondary center in Southwest Asia and the Mediterranean basin, and from the
North American and Mexican center evolved the secondary centers in the Southeastern
US and California. In each of these the species as we know them today developed. The oak
International Oaks, No. 28, 2017
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collection at the Jerusalem Botanic Garden
contains many species that evolved in the
Mediterranean and Californian secondary
centers. Material from the Garden as well
as from wild collections on Mt. Hermon has
contributed to recent molecular studies.
From the store of ancient forms on Mt.
Hermon today one finds Q. calliprinos (the
Kermes oak) at elevations up to 1,300 m.
With its evergreen foliage and biennial acorn
maturation, this species does not tolerate
the winter temperatures of higher altitudes.
The outstanding drought resistance of Q.
calliprinos has made it a characteristic plant
of the Mediterranean maquis.
The two species that evolved with frost
hardiness and that today grow on Mt.
Hermon above 1,300 m are deciduous:
Q. look and Q. cerris, forms of which are
known from the Middle Miocene (Song et
al. 2000). Witness to their antiquity is the
number of species in section Cerris (and
among them also the “true” Q. libani from
Northwest Syria and Turkey) which occur
today (albeit discontinuously) from China to
North Africa. Species of the group (among
them Q. cerris and Q. look) need a cold (but
not too cold!) winter and more rainfall. In
Southwest Asia, Q. look belongs to a smaller
secondary grouping within the section.
This comprises Q. libani in the traditional
sense, which occurs from Kurdistan,
Southern Turkey to Northwest Syria (but
not in Lebanon) and Q. trojana, occurring
from southwestern Turkey to the southern
Balkans and southern Italy. Comparison of
leaf shapes, ecophysiology and phylogenetic
data support this assumption.
There exists on Mt. Hermon another
species of oak with annually ripening acorns,
Q. boissieri, that ripen in autumn before the
onset of winter frosts. However this species
represents a different, apparently earlier
evolutionary line: section Quercus.
During the last Ice Age (the Pleistocene)
Photo 6/ Quercus look on Mt. Hermon at 1,650 m. there was a glacier on Mt. Hermon and
Mt. Lebanon (Hughes et al. 2006). After
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the retreat of the glacier, Mt. Hermon constituted the southern-most border of oaks in
the Near East – as has been proven by fossil pollen analysis in more northern ranges
(Bottema 1975; Butzer 1958; Langgut 2011).
Q. look represents a number of closely related oaks that once were common in all
Eurasia from China and Northern India to Southwest Asia, and from the Balkan
Peninsula to Spain, Portugal, and North Africa. The establishment of the desert biome
in Central Asia (Akhemetiev and Beniamovski 2009; Akhemetiev et al. 2012) disrupted
this continuity and replaced it in Southwest Asia where today we find a chain of mutually
exclusive species including Q. look.
Q. calliprinos

Q. boissieri

Q. cerris

Q. libani

Q. look

Q. ithaburensis

Fruiting period

18 months

6 months

18 months

18 months

18 months

18 months

Apical stipules

Deciduous

Deciduous

Persistent

Deciduous

Deciduous

Persistent

Seasons
tomentum

Glabrous

Glabrous

Tomentose

Glabrous

Glabrous

Tomentose

Fruit ripening
month

December

October

September

October

October

October

Scale Shape

Lanceolate

Ovate –
adpressed

Filiferousdivergent

Rhomboidadpressed

Rhomboidadpressed

Broad-linear
reflexed

Cup cover

Half

Low
quarter

Half

Enclosed

Half

Half

Juvenile
foliage

Wavy

Dentate

Wavypartite

Wavy-partite

Wavy-partite

Wavy-partite

Acorn shape

Ovate

Oblongovate

Ovateacuminate

Barrelshaped

Barrelshaped

Ovateacuminate

Evergreen/
deciduous

Evergreen

Deciduous

Deciduous

Deciduous

Deciduous

Deciduous

Blade
indumentum

Glabrous

Shortfloculous

Stellatetomentose

Glabrous

Glabrous

Hard stellate
tomentose

Blade shape

Orbiculateoblong

Obovate

Obovate

Narrow
lanceolateincised

Broadlanceolate
dentate

Obovate-lyrate

Blade texture

Sclerophylloushard

Soft

Hard

Soft

Soft

Hard

Secondary vein
no.

4-5

6-8

6-8

11 - 13

6-8

7-9

Blade margin
shape

Round

Crenate

Pinnatepartite

Serrate

BiserrateIncised

Dentate

Mucro type (=

Short-spiny

Pointed

Missing

Hard-aristate

Short
-aristate

Hard-aristate

pointed to aristate
extension of the
secondary vein
beyond the blade
margin)

Table 1/ Distinctive features of 6 oak species found in Israel, on Mount Hermon, and on Mount Lebanon.

Analytical Key for the Identification of Oaks from Israel, Lebanon and Syria
1. Evergreen trees or shrubs; leaves hard, round to oblong, secondary veins of blade terminating in short,
hardened or spiny mucro......................................................................................... Quercus calliprinos Webb
- Deciduous trees; leaves soft, obovate to oblong, crenate or lanceolate, serrate to pinnatipartite; cupule scales
ovate, tightly adpressed or scales filiform-narrow linear or rhomboid; acorn half - covered ........................ 2
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2. Leaves obovate to oblong, crenate, flocculose or glabrous beneath.................... Quercus boissieri Reuter
- Different plants.......................................................................................................................................... 3
3. Mature leaves narrow lanceolate, serrate; cupule scales all rhomboid, tightly adpressed. Acorn barrel shaped
....................................................................................................................................Quercus libani Olivier
- Mature leaves orbicular or broad lanceolate, stellate tomentose or glabrous............................................... 4
4. Leaves glabrous, broad lanceolate, dentate, young ones undulate, pinnatipartite; cupule scales all reflexed
...................................................................................................................................... Quercus look Kotschy
- Leaves stellate tomentose, obovate, orbiculate, pinnate or pinnatipartite.................................................... 5
5. Cupule scales all narrow filiform, diverging in all directions............................................Quercus cerris L.
- Cupule scales broad linear, all uniformly reflexed ........................................... Quercus ithaburensis Decne.

Conclusion
Current data, including the study of materials in the National Herbarium at the Hebrew
University of Jerusalem, observations in different herbaria and of the plants cultivated at
the Jerusalem Botanical Garden, field collections, and the results of recent phylogenetic
and molecular studies (Fitzek et al. 2016), suggests that Kotschy was correct and that Q.
look is a valid taxon distinct from other species. It is an important element of the open
deciduous mountain forest at 1,500-1,900 m on Mt. Hermon, Mt. Lebanon and the AntiLebanon Mountains.
Quercus look is endemic to the high slopes of Mount Hermon, Mount Lebanon and
the Anti-Lebanon Mountains, and must be considered a relictual endemic from cooler
and moister times in geological past. The specimens found on Mt. Hermon often present
multiple stems from a single rootstock, and dwarf, shrubby growth forms, indicating that
these trees have survived felling and damage from grazing by animals. Hopefully, in this
presently protected area, these trees will be able to develop and thrive for the future.

Photo 7/ Quercus look
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Quercus look Kotschy in cultivation
FRANCE

Arboretum de la Bergerette (St.-Sardos, Tarn-et-Garonne)

From two acorns of Q. look obtained from Michael Avishai in September 2004 one
seedling was raised, and was planted out in March 2008 in an area of the Arboretum
which had only recently been purchased and that unfortunately transpired to be a band of
very poor soil. It was thus slow to make progress, and is at present only 2.6 m in height,
although starting to make a little more headway now with annual growths of around 50
cm. The plant is fully exposed in an open grassy area on a north-facing slope, and is
deciduous (albeit marcescent) even in mild winters. Since planting it has been subject to
a minimum of -13 °C, and one year with only 380 mm rainfall (normal average is 600 mm
per year) without supplementary watering.

Arboretum des Pouyouleix (St.-Jory-de-Chalais, Dordogne)

Q. look APO 562, APO 1048, APO 1911. The first specimen, 562, was grown from
acorns received from Michael Avishai in 2004, collected from a tree in the Jerusalem
Botanic Garden. The remaining 2 were grown from seed received in 2006 (1048) and
2009 (1911) collected by Michael Avishai from the type location on Mount Hermon in
2006. The seedlings were planted out in 2006, 2008, and 2013, measuring, 562: 24 cm,
1048: 11 cm; and 1911: 13 cm. Today, they measure 46 cm (multi-stem); 70 cm (single
stem); and 75 cm (single stem), respectively. These plants are certainly not fast growers,
but, except for the first one (562), are quite healthy with very nice foliage in season.
The first two went unscathed during the very long cold spell of February 2012, when we
had nighttime temperatures of -18 °C, and daytime temperatures never above -8 °C. The
specimens 562 and 1048 are planted in the same area, where the soil is relatively deep
and fertile, while the third one (1911) is planted on a northwesterly-facing slope in poorer
soil, though with better drainage. Average annual rainfall is roughly 900 mm. Summer
temperature highs are in the mid- to upper 30 °C, and winter lows at night are generally
not lower than -4 °C, with diurnal temperatures generally above zero.

Arboretum de Jean-Louis Hélardot (Brive-la-Gaillarde, Corrèze)

Plant received from Béatrice Chassé in 2008, grown from seed collected by Michael
Avishai in 2006 at the type location on Mount Hermon. It was planted in 2008 and
measured 20 cm. In February 2017 it measured 3.5 m and is very healthy. It is planted
on a south-facing slope, in non-calcareous, clay soil that is very heavy in winter and dry
and compacted in summer; pH is neutral. The climate is generally continental with wet
winters and dry, hot summers. This plant survived the weeklong cold spell of February
2012 during which nighttime temperatures were as low as -18 °C (and during the day not
much higher) with no apparent damage.
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GERMANY

Arboretum Kruchten (Kruchten, Rhineland-Palatinate)

Q. look 040924-01-1 and 040924-01-2. Trees raised from three acorns received on
September 24, 2004 from Michael Avishai during a meeting in Paris. The acorns were
collected at the type location on Mount Hermon. All three acorns germinated in 2005
and one seedling was given away. The two remaining plants were grown in a cold house
during the first year and then outside in 3-litre pots for three years after which they
were planted out in 2009. The site is at 335 m altitude, with annual rainfall of 650 mm.
The soil is loam, dolomite, shallow skeleton rich marl with a pH of 6.8-7.0. The lowest
temperatures since planting were in February 2012 (the coldest February in 30 years)
with temperatures of -15 °C and -21 °C during 12 days. The plants suffered no frost
damage at all. They have attained heights of 160 and 130 cm. They are remarkably
uniform in growth: both single stemmed, multi-branched, and very healthy without any
sign of disease or leaf scorch. The leaves are marcescent. No fructification yet. During
the very hot and dry spring and summer of 2015 and 2016 with temperatures of 40 °C,
there was no leaf damage or sign of water stress. All in all, one of the superior oaks
of section Cerris on that location (not in terms of growth, but in terms of healthiness,
draught resistance and overall appearance).

Photo 8/ Young leaves of Quercus look at Arboretum Kruchten.

ISRAEL

Jerusalem Botanical Garden

The Garden has two Q. look trees growing in close proximity to one another that were
planted during the winter of 1981/1982. The trees were raised from seed collected by
Michael Avishai in 1977 on Mount Hermon at 1,800 m. The seedlings were progressively
84
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transplanted from small to larger containers until planting out. Today the trees average
about 13 meters in height and fruit well. To date, no pests have been observed in nature
or under cultivation. These accessions are part of an ongoing research project that deals
with the taxonomy and geography of Near Eastern and other oaks. The site is on deep,
heavy, alkaline Rendsina loam, on a moderately west-facing slope. During the first five
years the trees were watered manually, since then weekly drip irrigation is used. While
the local average rainfall in Jerusalem used to be about 560 mm, in recent years there
has been less, with average annual precipitation being only about 400 mm. Absolute
minimum temperature is about -11 °C.

UNITED KINGDOM

Chevithorne Barton (Tiverton, Devon)

Q. look 037.2013A. The plant was purchased from Waasland in 2003. It is growing
vigorously although planted in a damp area. It has reached a height of 2.9 m, with a girth
of 82 mm.

Gredington Park (Whitchurch, Shropshire)

Q. look 2007-394. Grafted plant acquired from John Gammon (Birchfleet Nurseries) in
2007, planted out in 2013. The soil is neutral clay, some of it heavy but generally draining
well, partly down to a small glacier-gouged lake. Rainfall is about 750 mm a year and the
mean annual temperature is around 10 °C. The tree is today about 2.5 m tall, and growing
reasonably well with no signs of die back.

Sir Harold Hillier Gardens (Romsey, Hampshire)

Q. look 2003.0955. Plant raised from seed collected in 2003 by Ori Fragman-Sapir and
Michael Avishai. The tree is planted in the area known as Lower Brentry where the soil
is composed of “green sand” (formed in ancient marine environments, rich in organic
detritus and low in sedimentary input). Measured in June 2015, the tree was 2.21 m tall.

UNITED STATES

Aiken Citywide Arboretum (South Carolina)

Photo 9/ Quercus look at the Aiken Citywide Arboretum
(South Carolina).

Two plants of Q. look raised from
seed received from Béatrice Chassé,
in 2006, collected by Michael
Avishai from the type location. One
is still in a container, the other has
been planted for several years. It was
planted along with 8 other species
of oak in full sun with ample space
in 2011. Soil is sandy loam and well
drained. All the trees are mulched
with rubber mat mulch rings and
kept free of weeds with occasional
spraying around the mulch ring
with glyphosate. The other species
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are Q. pumila, Q. ×undulata, Q. similis, Q.
sp. (Mexico), Q. pyrenaica, Q. garryana,
Q. ×warei, Q. ×heterophylla, several of
which are today about 4 m tall. The Q. look
is a multi-stemmed, healthy plant but the
slowest grower of the group, having reached
only about 76 mm.

The Bartlett Tree Research
Laboratories and Arboretum
(North Carolina)
Plant obtained at Woodlanders, Inc. (South
Carolina) and planted in 2002. Information
as to the origin of this plant is not available.
The tree is reported to be about 3 m tall and
in good health, growing in full sun, in sandy
clay loam. It is mulched nearly every year,
fertilized now and then, and watered when
needed. The climate is characterized by hot,
humid summers and mild winters.

Photo 10/ Quercus look at The Bartlett Tree
Research Laboratories and Arboretum (North
Carolina).
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Photo 11/ Quercus look (left) with the characteristic columnar shape and Q. boissieri (Q. infectoria
subsp. veneris) on Mount Hermon.
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