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Based on morphological characteristics of leaves imprinted in clay formations of Hortun-1
locality (Armenia, Ararat region, Early Pliocene) a new species Acer cf. macrophyllum Pursh
reported for the first time for Armenia.

Hortun-1 — Armenia — Acer cf. macrophyllum — Early Pliocene — palaeoclima

33 Upwpwwh dwnpgnud gunynn ppwén pnyutph 3Inpenu-1 wnbnwydwiph uinnphu wihngt-
Ywl hwuwyh Yuygwihu bundwséplbpnd npnudwé nbpllubph dnpdninghwywl  hwwnywuhutph
hhdwl Ypw pbpynid £ 3wjwunwUp ppuén $inpwlitph hwdwp Unp inbuwy® Acer cf. macrophyllum
Pursh.

3nppenLl-1— Juywuwnwl — Acer cf macrophyllum —
ywn ujthngbl — wwytnlypuw

Ha ocHOBaHMM MOP(OJIOTNUECKUX XapaKTEPHUCTHK JIUCTHEB, 3aMCYATICHHBIX B TIMHUCTHIX
o0pa3oBaHusIX MecToHaxoxaeHus [ opTyH-1 (ApmeHus, ApapaTckas 00J1acTh, HIKHHUH TUTHOLICH),
BIIEPBBIE JIss ApMEHHH NPUBOANTCS HOBBIN Buj KiaeHa Acer cf. macrophyllum Pursh.

Topmyn-1 — Apmenus — Acer cf macrophyllum —
paHHuzZ NaUOYeH — naieoxKaumam

Geological sediments containing fossil flora belong to the third suite of the
Yelpin series of West Vayots Dzor. In the Pliocene epoch in Armenia was dominated
continental - lake mode, with the accumulation of powerful volcanic and freshwater-lake
formations. In the tuffaceous rocks of Meotian-Pontian age of this formation meet fossil
flora, which dates as a Early Pliocene [2, 4]. This locality is situated nearby the former
village Hortun in Ararat region [1]. The total thickness of this formation exceeds 40-50
m. The lower interlayers with a thickness of 1-1.5 m, contain plant remains in a form of
imprints of leaves and fruits of plants. There are also numerous imprints of insects.

The fossil flora was first studied by A.L. Takhtajan [13, 14] and N.G. Goghtuni
[5, 6, 7, 8, 9, 10]. Later in the study of the flora was involved I.G. Gabrielyan [3] and
A.S. Papikyan [12].
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Materials and methods. The studied material includ gatherings of 1946-2014 from Early
Pliocene flora of Hortun-1 (more than 2100 samples). More than 230 specimens belong to the
genus Acer.

The samples are kept in the Institute of Botany of NAS RA, in Palaeobotanical storage
(ERE-PB). In order to determine the exact type of fossils the similarities and differences of leaves
of modern and fossil species were studied. The imprints were compared with a leaves of modern
species of maples kept in Herbarium of Institute of Botany (ERE) on the basis of Comparative
Morphology method [23]. Fossil leaves were compared also with fossil and modern leaves of the
other localities of Northern Hemisphere. For the description and measurement of leaves were used
the methods widely used in Palaeobotany [17]. The data were developed statistically [11].

During the research were determined 73 imprints of Bigleaf maple imprinted on 65
samples. The state of preservation of fossil is various, some samples are almost complete. For the
more detailed description were separated 5 of the most well-preserved samples including I"'-440a,
I'-590a, I'-1102a, I'-1107a, ['-1118Aa.

Results and Discussion. Acer cf. macrophyllum is first brought for the fossil floras
of Armenia.

Family Aceraceae Dumort.
Genus Acer L.
Acer cf. macrophyllum Pursh

Samples: I'-3la, I'-34a, I'-37a/37Aa, I'-92a, 1'-296a, I'-425b, I'-440a/T"-
440Aa, I'-441b, 1'-433Ab, I'-444a, 1'-526b, I'-585a/1"-585Aa, I'-587a, I"'-588a/I"-
588Aa, I"-590a, I"-590b, I'-592a, I'-593a, I'-598a, I"-601a/ I'-604a, I'-603a, I'-
605a/T"-605Aa, I"'-605b, I'-607Aa, I'-608d/ I'"'-608Aa, I'-619a, I"'-812a, I"-1102a, I''-
1104a, I'-1107a/ T'-1107Aa, I'-1108a, I'-1108b, I'-1110a, I'-1110b, I'-1116a/T"-
1116Aa, T'-1118b, I'-1118c/T"-1118Aa, I'-1123a/T"-1123Aa, I'-1126a, I'-1127a, I'-
1127b/T"-1127Aa, I'-1129a, '-1136a, I'-11394, I"'-11414a, I"'-12564a, I'-1198a, I"'-1198b,
I"-15164, I"-15534a, I"-1560a, I"-1564a, I"'-1602a.

It should be noted that I'-296a, I'-440a/440Aa, I'-433Ab samples were
previously been identified as Acer platanoides L. [7]. The lobes of this specimens are
narrow at base, 2-3 big dentate, which is not typical for Acer platanoides.

General description of fossil leaves: Leaves rounded, ovate or broadly ovate,
deeply 5-lobed, with cordate base. The lobes of mature leaves cuneate, narrow in base,
and up to twice broader in the middle part. This is particularly well expressed in the
central lobe. Specimen I"-1102a 8.5 cm long (restored length 11.5-12 cm) and 13.8 cm
width (restored width 16-17 cm). The restored length of largest leaf (I"-1107Aa) 18-19
cm, width 23-25 cm. They have only 2-4 pairs of bluntish teeth in each lobe. General
veins 1-1.5 mm thick, secondary and third veins 0.3-0.5 mm, lower class veins sharply
differ in thickness. Secondary veins brunch out from main vains at 40-45°. Third order
veins well expressed. Fourth order veins create large alveols, in which ends the fifth
class vein (without ramifying) (fig. 1).

Comparative remarks: Bigleaf maple (Acer macrophyllum_Pursh), also called
Broadleaf maple or Oregon maple, is one of the few commercial hardwood tree species
on the Pacific Coast of North America. Most mature bigleaf maples are about 15-20 m.
They have rounded crowns supported by short, branching boles if open-grown, but trees
growing in dense stands and a trunk is free of branches for half to two-thirds of their
height. The native range of Bigleaf maple extends from latitude 33° to 51° N, always
within the area of 300 km of the Pacific Ocean [24].
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Fig. 1. 1-5 — Acer cf. macrophyllum Pursh, 1 —T"-1102a, x 2; 2 —T"-590a, x 1.8;
3-1"-440a, x 1.8; 4 —-1"-1107a, x 1.7; 5 -I"-1118Aa4, x 1.9.

Leaves big, 5-lobed, up to 20-30 cm wide, with narrow-based, floppy lobes.
Middle lobe mostly 3-lapping. Lobes with a few, large, blunt teeth, glossy dark green
above, lighter below, hairy, rough, orange in autumn [20].

Bigleaf maple grows over a wide range of temperature and moisture conditions,
from the cool, moist, marine climate of coastal British Columbia to the warm, dry,
growing seasons of southern California. Bigleaf maple is often associated with springs,
streams, and other permanent sources of water in southern California, but it also grows
on eastern and northern slopes in California where more than 600 mm of annual rainfall
occurs. Temperature probably limits the northern distribution of bigleaf maple. Bigleaf
maple is associated with many soil groups, including the moist but well drained Brown
Soils, Reddish Brown Lateritic soils, both fine-and coarse-textured dry soils and shallow,
dry soils [22].

Thereby, morphological characteristics of fossil and modern leaves of Bigleaf
maple generally coincide. However, have been observed some statistically significant
differences, especially the larger sizes of modern leaves, which does not allow to
determine fossil species without epithet “cf.".

Based on the abovementioned can be concluded that the described species has
features typical for the Acer macrophyllum, in result of which the fossil species has
called Acer cf. macrophyllum.

D. Axelrod discuss the Bigleaf maple as a relict species [15]. Fossil Bigleaf
maple until now has beendescribed from Pliocene and Late Miocene layers of North
America [18, 25] and Late Miocene layers of South-West China [23, 26]. As a relative of
this species for the Middle Miocene layers is given Acer oregonianum Knowlton from
N. America [19, 22]. The probable ancestor for the Early Miocene is considered Acer
merriami Knowlton [29].

In the upper-Tertiary period in Caucasus it was quite widespread rich, sometimes
subtropical forest vegetation such as modern vegetation of southern Japan, south-western
China, and Atlantic states of North America, with preserved, however, relict elements of
more ancient tropical flora species [13].
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According to A. Bruch and I. G. Gabrielyan [16] the annual average temperature

of the study area in the Early Pliocene was 13.3-15.7 °C, average annual precipitation
867-1151 mm, which is much warmer and wetter than today. Evidence of this claim is
also presence of Acer cf. macrophyllum in these layers. Today the main botanical
assotiations around this locality in Armenia are different formations of mountain steppes.

N

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

REFERENCES

Swhynpjwl 13.lv., UGihe-Pwhuipywl Un.U., Pwpubnjwl 3.h.: 3wjwunwuh W hwpwyhg 2ngwultph
inGnwunulbph pwnwpw: 3, Gpllwl, 450-451, 1991:

Acnansn A.T. PernonanbHas reonorus Apmenuu. Aiinerpat, Epesan, 1- 431, 1958.
Tabpuensn U.I'. IuTepecHble HAXOIKU M3 IUTHOLIEHOBOM ¢utopsl ['opTyHa (Apmenwust). [Tpo6a.
OnopucTHKN U cucTeMaTHkH pacteHuid KaBkasza. Tesucsl moxnanoB Bcec. Kond. mMomonpix
yuensix, Cyxymu, 16, 1991.

T'eomorns Apmsuckoit CCP. I'm. pen. C.C. MkprusH, 2, Crparturpadus, U3g. AH Apm.
CCP, Epesan, 1-432, 1964.

Toxmynu H.I. Hexotopele manuble o IopryHckoil uckamaemoi ¢aope. AH ApmCCP,
Buoror. xypH. Apmennn, 27, 4, 101-104, 1974.

Toxmynu H.I'. InTepecHble Haxonku ['opTyHckoii nckanaemoit ¢pnopel. AH ApmCCP, buonn.
KypH. Apmennny, 29, 3, 90-92, 1976.

Toxmynu H.I'. Pon Acer B I'optynckoit ¢ope, AH ApmCCP, Buonor. xypH. Apmenun, 30,
3,17-21, 1977.

Toxmynu H.I. Haxomku muctocTeOenbHBIX MXOB B ['opTyHCKOW nckamaemoit ¢uiope, AH
ApmCCP, buornor. xxypH. Apmennn, 33, 5, 555-556, 1980.

Toxmynu H.I. O Haxonke poaa Pterocarya Kunth B minoIeHOBBIX OTIOKEHHSX APMEHHH,
AH ApmCCP, Buonor. xxypH. Apmenun, 35, 5, 414-416, 1982.

Toxmynu HI. CewmeiictBo Betulaceae B T'opryHckoit uckomaemoit ¢iope, AH ApmCCP,
Buonor. xxypH. Apmenun, 40, 10, 837-843, 1987.

Kyopsaseyesa H.B. Cratuctiyeckas oOpaboTKa pe3ysbTaToB OombIToB. B kH.: Bonbmmoi mpak-
TUKYM 110 ¢usnonoruu pactenuid, M., Beiciuast mkona, 184-201, 1975.

IHanuksan A.C. HoBble TakcOHBI IIHOLEHOBOH (iiopsl ['opTyHa (Apmenus, Marepuansr XVI
MexayHapoaHoit Hay4dHO# KoH(epeHInu ‘‘Bromorndeckoe pasHoodOpasme KaBkaza m tora
Poccun” nocsiennas 75-neruto Tounesa Tyrana IOnycosuua, Marac, 2014.

Taxmaoacsin A.JI. K uctopust pacrurensHoctd Apmennn, Epesan, 51-107, 1946.

Taxmaoocsin A.JI. T'abpuensin A.A. OnbIT cTpaTurpaduueckoil KOPpesiiuy BYJIKaHHYSCKUX
TOJIL] W TIPECHOBOJIHBIX OTJIOKEHHWH TUIMOIICHA M Tuiexcroliena Manoro Kaskasa, Jlokmanusl
Axanemuu Hayk Apmsiackoit CCCP, 8, 5, 211-216, 1948.

Axelrod D.L. Evolution of Desert Vegetation in Western North America, Contributions to
palaeontology, Washington, D.C. 214-306, 1950.

Bruch A.A. Gabrielyan 1.G. Quantitative data of the Neogene climatic development in
Armenia and Nakhichevan., Acta Universitatis Carolinae — Geologica, 46, 4, 35-48, 4(4),
2001.

Chaney R.W. Pliocene flora of California and Oregon. Contributions to palaeontology.
Washington, D.C. 407, 1944.

Chaney R. W.. Miocene Floras of the Columbia Plateau. Contributions to palaeontology.
Washington, D.C. 237,1959.

Frédéric M. B. J., Tao Sua, Robert A. Spice, Yao-Wu Xingd, Yong-Jiang Huang, Zhe-Kun
Zhou. Late Miocene southwestern Chinese floristic diversity shaped by the southeatern uplift
of the Tibetan Plateau. Palaeogeography, Palaeoclimatology, Palaeoecology, 411, 2014,
208-215, 2014.

Ke Xia, Tao Su, Yu-Sheng (Christopher) Liu, Yao-Wu Xing, Frédéric M.B. Jacques, Zhe-Kun
Zhou. Quantitative climate reconstructions of the late Miocene Xiaolongtan megaflora
fromYunnan, southwest China. Palaeogeography, Palaeoclimatology, Palaeoecology 276
(2009) 80-86, 2009.

74



BIGLEAF MAPLE ACER CF. MACROPHYLLUM PURSH (ACERACEAE) FROM EARLY PLIOCENE FLORA OF HORTUN-1 (ARMENIA)

21.

22.

23.

24.

25.

26.

Kriissmann G. Handbuch der Laubgenhdlze, In ywei bianden. Paul Parez in Berlin und
Hamburg, 1960.

LaMotte R. S. The Upper Cedarville flora of Northwestern Nevada and Adjacent California.
Contributions to palaeontology. Washington, D.C. 57-142, 1936.

Manual of Leaf Architecture. Morphological description and categorization of dicotyledonous
and net-veined monocotyledonous angiosperms by Leaf Architecture Working Group: 1-65,
1999.

Marvin B. E..Acer macrophyllum: Hills of gold, University of Washington, Arboretum
Bulletin 4, 1-53, 1981

Oliver E.A. Miocene flora from the Blue mountains, Oregon, Contributions to palaeontology,
Washington, D.C., 1-28, 1936.

Steven F.J. Two studies of Acer macrophyllum: I. The effects of bigleaf maple on soils in
Douglas-fir forests. 1I. The ecology of bigleaf maple establishment and early growth in
Douglas-fir forests. Thesis (M.S.), Oregon State University, Corvallis. 91, 1985.

Received on 20.05.2016

75



