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Abstracts — An annotated and updated checklist of the Iranian bryoflora is provided based
on the published works and partly identification of collections available to the authors. A
total of 437 taxa including 2 hornworts (Anthocerotopsida), 68 hepatics (Marchantiopsida
and Jungermanniopsida) and 367 mosses (Bryopsida), within 149 genera and 57 families are
known from Iran. This list includes 74 more taxa than the last checklist already published
by Frey and Kiirschner (1991). The most diverse genera of Iranian bryophytes are
Amblystegium (9 taxa), Brachythecium (14 taxa), Bryum (28 taxa), Eurhynchium (12 taxa),
Fissidens (14 taxa), Grimmia (13 taxa), Hypnum (9 taxa), Orthotrichum (11 taxa),
Philonotis (15 taxa), Riccia (13 taxa), Schistidium (10 taxa), Syntrichia (15 taxa) and Tortula
(15 taxa). The majority of species are known from humid provinces in the Northern parts
of the country including Mazandaran with 246, Golestan with 143 and Gilan with 101 taxa,
respectively. The bryological knowledge of different parts of Iran is not homogeneous.
There are few bryological records or none for some provinces including Esfahan, Yazd, W
Azerbaijan, Sistan va Baluchestan, Zanjan and Qazvin, Chaharmahal Bakhtiari and
Kermanshah. Twelve new records for the country are added: Brachythecium campestre
(Miill. Hal.) Schimp., Brachythecium oxycladum (Brid.) A. Jaeger, Cynodontium tenellum
(Schimp.) Limpr., Entosthodon fascicularis (Hedw.) Mill. Hal., Grimmia elatior Bruch ex
Bals.-Criv., Grimmia longirostris Hook., Gyroweisia tenuis (Hedw.) Schimp., Riccia fluitans
L., Schistidium atrofuscum (Schimp.) Limpr., Tortula brevissima Schiffn., Tortula canescens
Mont. and Weissia brachycarpa (Nees & Hornsch.) Jur. Nine species are excluded from the
list of Iranian bryophytes, because of wrong records and Timmiella grosseserrata Schiffn. is
considered as a synonym of Timmia megapolitana subsp. bavarica (Hessl.) Brassard .

Biodiversity / Bryophytes of Iran / Checklist / Hepatics / Mosses / New records

INTRODUCTION

Iran, with 1,648,000 km? surface area and a very diverse climate and veg-
etation, is an attractive country for bryological studies (Fig. 1). Although large
parts of the country in the Central, Eastern and Southern parts with arid and semi-
arid climate provide limited habitats for moisture requiring plants, the South
Caspian forests along the Northern slopes of Alborz mountains and Zagros Oak
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Fig. 1. Map of Iran, showing the boundaries of provincial division.

forests in the Western parts of Iran provide extensive and diverse biotopes for a
wide range of bryophytes. Perhaps the rich vascular flora of Iran was the main
reason that most of the western and local botanists concentrated their studies on
this group. The bryophytes were collected only as a side activity of some botanists.
Buhse & Boissier (1860), Juratzka & Milde (1870) and Fehlner (1883, 1885) were
the first to collect and describe some bryophytes from Iran during the nineteen
century. Among the vascular plant collectors of the 20" Century who devoted
parts of their collections to bryophytes, Josef Bornmiiller (1842-1948), Karl Heinz
Rechinger (1906-1998) and Per Wendelbo (1927-1981) are to be mentioned.
Bornmiiller’s collection was studied by Schiffner (1897, 1901, 1908, 1910, 1939),
Rechinger’s collection by Froehlich (1950, 1952-1953, 1959) and Wendelbo’s
collection by Stgrmer (1963) and Arnell (1963). A first checklist of the Iranian
hepatics was provided by Frey (1974) including 33 species. During the seventies,
Frey, Kiirschner and Probst carried out several collection trips mostly concen-
trated on the collection and field studies of bryophytes and vegetation of Iran
(Frey & Probst, 1973, 1974a,b; Frey & Kiirschner, 1977, 1979, 1981, 1983a). Frey
(1986) mentioned the occurrence in Iran of 32 genera and 56 species of hepatics,
and 102 genera and 259 species of musci. In their “Conspectus Bryophytorum
Orientalum et Arabicorum”, Frey & Kiirschner (1991) reported a total of 363 taxa
including 1 hornwort, 65 liverworts and 297 mosses from Iran. A list of most pub-
lications on the bryological works on Iran and other SW Asian countries was given
by Kiirschner (1997). A synopsis of all hornworts and hepatics of the Near and
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Middle East including their identification keys and some illustrations was pub-
lished by Kiirschner (2001). During the last 12 years several species were added
to the Iranian bryophytic flora. These new findings resulted from the identification
of existing collections in Europe (mostly studied by the second author) or new col-
lections made by Iranian botanists (cf. Kiirschner & al., 2000; Shirzadian, 1989;
Shirzadian & Kumar, 1994; Shirzadian et al., 2000). Therefore an updated new
bryophyte checklist for Iran is necessary, not only to facilitate the growing inter-
est of young Iranian botanists who have less access to old publications distributed
in Europe, but also as a basis for a bryophyte flora for the country. We hope that
the near completion of the “Flora Iranica” — the first comprehensive vascular flora
of Iran — (Rechinger, 1963-2001), will be a good impetus for the study of the non-
vascular plants, particularly the bryophytes, and for the production of a flora.

MATERIAL & METHODS

An attempt has been made to collect all references and papers which
concern the Iranian bryophytes (see Kiirschner, 1997). All the records on Iranian
bryophytes were scanned and carefully extracted into a data base with complete
localities and information on specimens. All reports in Frey & Kiirschner (1991)
were critically rechecked in order to avoid possible omissions and mistakes. The
database was furtherly filtered and summarised into a table including provinces,
number of records, references and any note on the ambiguity of records and their
taxonomic status. These were transferred to the second author who critically
checked all taxonomic and nomenclatural ambiguities and added data from non-
accessible sources. The second author has checked many previous records during
his long-term intensive studies on the SW Asian bryophytes. A third version
resulted as a synoptic table (Table 1), including the name of each taxon, as far as
possible according to the latest nomenclatural knowledge, distribution of taxa
within known Iranian provinces, number of records, references and notes when
necessary. We received constructive improving suggestions through Dr. M. Ros.
The authors are abbreviated according to Brummitt & Powell (1992). The bound-
ary of provinces and their capitals are given in Fig. 1. The number of bryophytes
in each geographic unit and province is summarised in Table 4.

RESULTS AND DISCUSSION

Based on the data presented in Table 1 total of 437 taxa including
2 hornworts (Anthocerotopsida), 68 hepatics (Marchantiopsida and Jungerman-
niopsida) and 367 mosses (Bryopsida), within 149 genera and 57 families are
known from Iran. The present checklist includes 74 more taxa since the last check-
list already published by Frey and Kiirschner (1991). Twelve records are added for
the first time for Iran based on our latest collections and identification of Iranian
bryophytes. Nine species are excluded from the list of Iranian bryophytes.
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Enumeration of new records

MARCHANTIOPSIDA

Ricciaceae

Riccia fluitans L.

GILAN: 20 km NW of Rezwan-Shahr towards Astara, Gisoum Forest Park, 3 km
S of the road, 37°40’N, 48°60’E, ca 50 m, swampy forest, 22.11.2000, H. Akhani
14397 (Hb. Akhani, Hb. Kiirschner). This specimen was collected from a small
pool associated with Callitriche sp. and Lemna minor.

BRYOPSIDA

Brachytheciaceae

Brachythecium campestre (Miill. Hal.) Schimp.

MAZANDARAN/GOLESTAN: Ab Madan, 500 m, féret humid, 11.10.1956, F
Schmid 11072 (G).

Brachythecium oxycladum (Brid.) A. Jaeger

KHORASSAN: 15 km west of Bojnurd, 1400 m, on calcareous rock, 15.8.1975, W.
Frey & H. Kiirschner (75-81) (Hb. Kiirschner).

MAZANDARAN: 36 km west of Shirvan, 1000 m, on calcareous rock, 15.8.1975,
W. Frey & H. Kiirschner (75-81) (Hb. Kiirschner).

Dicranaceae

Cynodontium tenellum (Schimp.) Limpr.
MAZANDARAN: Elburs Mts., Gajareh valley, 2800m, on rock, 8.8.1975, W. Frey
& H. Kiirschner (75-38) (Hb. Kiirschner).

Funariaceae

Entosthodon fascicularis (Hedw.) Miill.Hal.

MAZANDARAN: ca 25 km NWN of Sari, Petrud village, wet soils near the
stream running into the village, 36°42’41”N, 52°52°24”E, ca 20 m, 20.3.2001, H.
Akhani 14555 (Hb. Akhani, Hb. Kiirschner). (Mixed with Funaria hygrometrica
Hedw. and Lunularia cruciata (L.) Lindb.).

Grimmiaceae

Grimmia elatior Bruch ex Bals.-Criv.

MAZANDARAN: Elburs Mts., Alam Kuh, Sardabrud, 2300 m, on rock, 22.6.1977,
W. Frey & H. Kiirschner (77-254a) (Hb. Kiirschner).

Grimmia longirostris Hook.

MAZANDARAN: Elburs Mts., Alam Kuh, Sardabrud, 2300 m, on rock, 22.6.1977,
W. Frey & H. Kiirschner (77-254) (Hb. Kiirschner).

Schistidium atrofuscum (Schimp.) Limpr.

ILAM: c. 50 km SE Ilam, Kabir-Kuh, near Ganjeh, 1350-1650 m, 2.5.1992, H.
Akhani 8280 (Hb. Akhani, Hb. Kiirschner).

Pottiaceae

Gyroweisia tenuis (Hedw.) Schimp.

KERMAN: Baft, Gugher, 3050 m, in rock fissures, 7.6.1996, Mirtajadini 75902 (Hb.
Kiirschner).

MAZANDARAN/GOLESTAN: Ab Madan, 500 m, foret humide, 11.10.1956,
E Schmid (G).
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Tortula brevissima Schiffn.

ILAM: 18 km SW of Salehabad, 17 km after Konjancham towards Shoorshirin,
gypsum hills along Iran/Iraq frontier, 500-550 m, H. Akhani 8187 (Hb. Akhani; Hb.
Kiirschner). Mixed with Syntrichia caninervis Mitt. var. gypsophila (J. J. Amann ex
G. Roth) Ochyra, Tortula muralis Hedw. & Trichostomopsis haussknechtii (Jur. &
Milde) S. Agnew & C.C.Towns.

Tortula canescens Mont.
KHORASSAN: Bojnurd, 5 km West of Havar, 1100 m, on rock, 18.8.1975, W. Frey
& H. Kiirschner (75-131) (Hb. Kiirschner).

Weissia brachycarpa (Nees & Hornsch.) Jur.
KHORASSAN: Between Zard and Kastan, 1500 m, on rock, 18.8.1975, W. Frey &
H. Kiirschner (75-135) (Hb. Kiirschner).

BRYODIVERSITY

Currently known bryophyte flora of Iran comprises of 437 taxa (Table 1),
that include 2 hornworts (Anthocerotopsida), 68 hepatics (Marchantiopsida and
Jungermanniopsida) and 367 mosses (Bryopsida) distributed in 149 genera and
57 families are known from Iran. This list includes 74 taxa more than the last
checklist published by Frey and Kiirschner (1991). The largest families are
Pottiaceae with 79 taxa, Brachytheciaceae with 44, Bryaceae with 42 and
Grimmiaceae with 25 taxa. They represent together 43% of the Iranian Bryoflora.
Pottiaceae and Grimmiaceae, which harbour a large number of xerophytic species,
are mainly distributed in areas phytogeographically known as Irano-Turanian and
Saharo-Sindian regions. Pottiaceae and Brachytheciaceae are also the two richest
families in generic number (Table 2). As shown in Table 3, the most diverse gen-
era are Amblystegium (9 taxa), Brachythecium (14 taxa), Bryum (28 taxa),
Eurhynchium (12 taxa), Fissidens (14 taxa), Grimmia (13 taxa), Hypnum (9 taxa),
Orthotrichum (11 taxa), Philonotis (15 taxa), Riccia (13 taxa), Schistidium (10
taxa), Syntrichia (15 taxa) and Tortula (15 taxa).

As for the geographical distribution of the records (Table 4), the major-
ity of species are known from humid provinces in the northern parts of the coun-
try, including Mazandaran with 246 taxa, Golestan with 143 and Gilan with 101.
Other better known provinces are Tehran with 89 taxa, Khorassan with 52 and
Fars with 49. Very few data are available on other provinces. For some of them
like Esfahan and Yazd there is no bryological record, whereas the records of the
remaining provinces vary from one to 24 records (Table 4). We expect low species
numbers in dry provinces located in the central and Eastern parts of Iran like
Yazd, Kerman, Esfahan, Sistan va Baluchestan. Even in such areas there are habi-
tats for growing of bryophytes, particularly in the mountain regions, around rivers,
waterfalls, springs etc.

A total of 1934 bryophyte records have been published in the scanned
literature together with a few unpublished own records. It gives a mean of 4.4
records for each species. 44.9% (196 taxa) were known only based on one record,
26.3% (115 taxa) only based on 2-3 records, 18.5% (81 taxa) based on 4-9 records,
and 10.7% (47 taxa) based on 10 or more records, respectively. Species which are
known based on more than 20 records are: Anomodon viticulosus, Brachythecium
rutabulum, Homalia besseri, Homalothecium sericeum, Hypnum cupressiforme,
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Table 2. Iranian bryophyte families with their numbers of genera, species and infraspecific taxa.

Family Genus Species Sub./var. Family Genus Species Sub./var.
Anthocerotopsida Bryaceae 7 38 4
Anthocerotaceae 2 2 0 Cinclidotaceae 1 1 0
Marchantiopsida Cratoneuraceae 2 4 3
Aytoniaceae 4 5 0 Cryphaeaceae 1 1 0
Conocephalaceae 1 1 0 Dicranaceae 4 6 0
Lunulariaceae 1 1 0 Distichaceae 1 2 0
Marchantiaceae 2 3 1 Ditrichaceae 4 4 0
Ricciaceae 2 14 0 Encalyptaceae 1 5 0
Jungermanniopsida Entodontaceae 2 3 0
Aneuraceae 1 2 0 Fabroniaceae 1 1 0
Calypogeiaceae 1 2 0 Fissidentaceae 1 13 1
Cephaloziellaceae 2 2 0 Fontinalaceae 1 2 0
Codoniaceae 1 1 0 Funariaceae 3 9 0
Frullaniaceae 1 3 0 Grimmiaceae 4 24 1
Jubulaceae 1 1 0 Hedwigiaceae 1 1 0
Jungermanniaceae 1 4 0 Hypnaceae 6 13 1
Lejeuneaceae 2 3 0 Leucodontaceae 2 3 0
Lophocoleaceae 2 4 0 Leskeaceae 5 9 0
Lophoziaceae 3 4 0 Meesiaceae 1 1 0
Metzgeriaceae 1 2 0 Mniaceae 4 13 0
Pelliaceae 1 2 0 Neckeraceae 2 5 1
Plagiochilaceae 2 3 0 Orthotrichaceae 1 9 2
Porellaceae 1 3 0 Plagiotheciaceae 3 7 1
Radulaceae 1 2 0 Polytrichaceae 2 4 0
Scapaniaceae 1 2 0 Pottiaceae 24 68 11
Southbyaceae 1 1 0 Rhytidiaceae 2 2 0
Targioniaceae 1 2 0 Sematophyllaceae 2 2 0
Bryopsida Thamniaceae 1 1 2
Amblystegiaceae 7 14 2 Timmiaceae 1 2 0
Bartramiaceae 3 13 4 Thuidiaceae 2 10 0
Brachytheciaceae 11 38 6 Total 57 149 397 40

Total number of 57 families; total number of genera 149, total number of species 397, total number of sub-
specific taxa 40 and total number of taxa 437

Table 3. Larger Iranian bryophyte genera with 5 or more species.

Species + subsp.

Species + subsp.

Species + subsp.

Genus Genus Genus

or var. or var. or var.
Anomodon 6 Grimmia 13 Pohlia 7
Amblystegium 8+1 Homalothecium 5 Riccia 13
Brachythecium 12+2 Hypnum 8+1 Schistidium 9+1
Bryum 23 +5 Mnium 5 Syntrichia 10+5
Didymodon 6+1 Orthotrichum 9+2 Tortella 5
Encalypta 5 Philonotis 11+4 Tortula 13+2
Eurhynchium 8+4 Plagiomnium 6 Trichostomum 5
Fissidens 13+1 Plagiothecium 5+1 Weissia 5
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Table 4. Iranian provinces with the corresponding number of bryophyte records.

Province (Acronym) Taxa Province (Acronym) Taxa
West Azerbaijan (Aze.W) 1  Khorassan (Kho.) 52
East Azerbaijan (incl. Ardabil) (Aze.F) 8  Khuzestan (Khu.) 7
Sistan va Baluchestan (Bal.) 2 Kermanshah (Kes.) 4
Bushehr (Buh) 1 Kohkiloyeh va Boyerahmad (Koh.) 5
Chaharmahal Bakhtiari (Cha.) 4 Kordestan (Kor.) 23
Esfahan (Esf.) 0  Lorestan (Lor.) 13
Fars (Far.) 49  Markazi (Arak & Qom) (Mar.) 12
Gilan (Gil.) 101 ~ Mazandaran (Maz.) 246
Golestan (Gol.) 143 Semnan (Sem.) 12
Hamadan (Ham.) 11 Tehran (Teh.) 89
Hormozgan (Hor.) 9  Yazd (Yaz.) 0
Ilam (Ila.) 6  Zanjan (incl. Qazvin) (Zan.) 2
Kerman (Ker.) 8

Leucodon immersus, Metzgeria furcata, Neckera complanata, Palamocladium
euchloron, Plagiomnium cuspidatum, Plagiomnium undulatum, Porella platy-
phylla, Pseudoleskeella laxiramea, Radula complanata, Syntrichia caninervis, S.
ruralis and Thamnium alopecurum.

IRANIAN AND SW ASIAN ENDEMICS

We cannot give a reliable list of the endemic species in the area, until all
groups are critically checked. Several species have been described from Iran based
only on type collection or on few records. The following one is a preliminary list
of endemic and subendemic species in Iran and adjacent areas (partly after
Stgrmer, 1963; Frey & Kiirschner, 1983b). Almost half of these species belong to
Pottiaceae, a typical family of dry habitats.

Asterella persica (Steph.) Howe. Outside Iran known from Saudi Arabia,
UAE and Yeman (Kiirschner, 2001).

Brachythecium umbilicatum Jur. & Milde. Known from locus classicus in
Kordestan (Juratzka & Milde, 1870).

Bryum elwendicum C. Fehlner. Described from Kuhe Elvand (Fehlner,
1885). It is also known from Mazandaran and Tehran (Bornmiiller, 1908; Schiffner,
1908).

Bryum syriacum Lor. A Middle East endemic, known already from Iran,
Afghanistan, Iraq, Turkey, Syria, Sinai, Lebanon and Jordan (Frey & Kiirschner,
1991).

Didymodon planotophaceus J. Froehl. (Syn.: D. planifolius J. Froehl. nom.
illeg.). It is known from type locality in Lorestan, Bisheh (Froehlich, 1950).

Funaria anomala Jur. A Middle Eastern endemic, known from Iran,
Turkey and Syria (Juratzka & Milde, 1870).

Gymnostomum mosis (Lorentz) Jur. & Milde. A SW Asian endemic
species, described from Fars, between Kaserun and Bushehr (Schiffner, 1897).

Leucodon immersus Lindb. A Middle East endemic, known from N. Iran,
Turkey and the Caucasus (see Kiirschner & al., 2000 for its distribution map).
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Palamocladium euchloron (Mill. Hal.) Wijk & Margad. A subendemic
species in the Middle East, known from N. Iran, the Caucasus, Turkey and Greece
(Diill, 1995; Kiirschner & al., 2000 for its distribution map).

Philonotis seriata var. persica Schiffn. The variety was described by
Schiffner (1908) from Silakhor, near Arak.

Philonotis laxitexta J. Froehl. Described from three syntypes in Khorasan:
Kuh-e Nishapur, Darreh Abshar, above Akhlomat [Akhlamad], Tehran (Pasgaleh)
and Golestan (Mont. Shahvar). (Froehlich, 1950).

Pseudoleskeella laxiramea (Schiffn.) Broth. An endemic species of the
South Caspian forests (see Kiirschner & al., 2000 for its distribution map).

Tortula astoma Schiffn. Described from E Azerbaijan, Zendjanab near
Tabriz (Schiffner, 1908).

Tortula demawendica Schiffn. Known from West Azerbaijan and Tehran
(Schiffner, 1908).

Trichostomopsis haussknechtii (Jur. & Milde) T. Agnew & C.C. Towns.
Known from Iran, Iraq, Afghanistan and Kuwait (Agnew & Vondracek, 1975;
Kiirschner, 2000).

Trichostomum mildeanum Jur. Described from Rasht in Gilan Province
(Juratzka & Milde, 1870).

Trichostomum persicum Jur. & Milde. Described from the type locality in
Fars, near Schahpur (Juratzka & Milde, 1870).

EXCLUDED RECORDS

The following species were reported to occur in Iran mostly according to
Frey & Kiirschner (1991). A carefull review of the original references revealed
that the reported localities are outside Iran.

Ditrichum pallidum (Hedw.) Hampe
Nicholson (1920) reported this species near Batoum on the Black Sea not in Iran
as mentioned in Frey & Kiirschner (1991).

Paraleucobryum enerve (Thed.) Loeske
Juratzka & Milde (1870) reported this species from Lenkoran not from Iran.

Entosthodon angustifolius Jur. & Milde
The type locality of this species ,,Monte Singara“ is a place located at present in
Iraq

Fissidens pusillus (Wilson) Milde
Frey & Kiirschner (1991) wrongly mentioned the occurrence of this species
according to their earlier paper (Frey & Kiirschner, 1983a).

Fissidens persicus R. Ruthe

Based on the present geographical bounderies, the type locality of this species
(Mont. Singara, see Juratzka & Milde, 1870) is a location in NW Iraq, not in Iran
as deduced from species epithet and mentioned in Frey & Kiirschner (1991).

Grimmia crinita Brid.

The report of this species in Juratzka & Milde (1870) is from the Caucasus, not
from Iran as mentioned in Frey & Kiirschner (1991).

Phascum cuspidatum Hedw.

The species was reported by Juratzka & Milde (1870) from M. Elburs [Elbrus] in
the Caucasus, not from Iran.
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Polytrichum commune Hedw.
Nicholson (1920) reported this species from the Black Sea, not from Iran.

Timmia anomala (Bruch, Schimp. & W. Giimbel) Limpr.
This name was wrongly used in Frey & Kiirschner (1991), instead of Timmiella ano-
mala (Bruch & Schimp.) Limpr. It was then correctly published by Kiirschner (1996).
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