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Abstract: Christian Frimodt-Mgller in 1997 collected an interesting bryophyte
material in the Tanzanian Udzungwa Mountains, part of the Crystalline Eastern
Arc. The material came from the Udzungwa Scarp Forest Reserve, an outsider
satellite of the Udzungwa Mountains National Park, which is a bryologically
completely unknown part of the south-western end of the mountains. The study
site is located in a lower montane rainforest at an elevation of 1500-1700 m.
These records fill a gap between the much better known north-eastern part of the
Udzungwe Mountains and the Southern Highlands of Tanzania. Altogether 25
species of liverwort and five mosses were identified that in greater part are new to
these mountains.
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INTRODUCTION

The Udzungwa Mountains form the south-western end of the chain
of the Crystalline Eastern Arc mountains extending from southern
Kenya throughout eastern Tanzania and ending at the Makumbako
Gap, which separates it from the Kipengere and Livingstone ranges
in the Southern Highland (Figure 1). This mountain range has very
old origin (Precambrian granitic and gneissic bedrocks) and
continually favourable climatic conditions since its uplift 30 million
years ago. It enjoys adequate rainfall throughout the year on the
eastern, seaside slopes which are exposed to the rain carrying
winds from the Indian Ocean. Therefore the Eastern Arc mountains
on their windward side, ridges and high plateaux carry very
luxurious rainforest vegetation. As a consequence, these rainforests
are very rich both in plant and animal endemics and in elements
common with Madagascar and other East African Indian Ocean
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islands (Pécs 1975, 1998, 1999, Burgess et al. 2007). This is in
contrast to the much younger volcanic mountains located in drier
areas located farther inland from the ocean. At the same time their
lee side gets much less rainfall and, accordingly, it is covered by
more xerotolerant vegetation, including dry forests and miombo
woodland. This asymmetry can be observed in almost all
mountains of the Eastern Arc (P6cs 1977). By the time of climatic
fluctuations, for example during the Pleistocene, the ratio between
the two types of vegetation could drastically change, but the higher
slopes and summits were permanently covered by rainforests, at
least in some core areas, like the Eastern Arc mountains (Hamilton
1982). The fluctuation of altitudinal belts resulted in repeated
isolation of montane forest patches, promoting evolution of
endemic species.

By the kindness of Christian Frimodt-Mgller, that time botanist
of University of Copenhagen (later becoming a tour operator and
managing director of a travel agency in Colombia), I received a
small collection of bryophytes for identification which he made in
December 1997 in the Udzungwa Scarp Forest Reserve at the
south-western end of the Crystalline Eastern Arc Mountains in
Tanzania (Figure 2). The forest reserve, although not part of the
Udzungwa Mountains National Park, enjoys special protection, as
its outsider satellite, with a forest covering an area of 20,220 ha.
This remote place hitherto was bryologically unknown, therefore a
greatest part of the records are new to the mountains. Frimodt-
Mgller collected the bryophytes at one locality. All specimens were
gathered at the site bearing according to the collector the following
locality data: UDZUNGWA Mountains in Iringa District. Udzungwa
Scarp Nature Forest Reserve. On steep E slopes at 1500-1700 m alt.
8°21'S, 35°58’E. Rainforest dominated by Parinari excelsa,
Syzygium sp., Myryanthus holstii and Ficalhoa laurifolia.

The specimens were collected on various substrates, as
indicated in the list below. The collecting numbers were given by
Frimodt-Mgller, the letters after the numbers indicate species
segregated from a single gathering. One sample of each number
went to the moss herbarium of Copenhagen University (C), while a
fully identified set is deposited in the Herbarium of Eszterhazy
Karoly University, Eger, (EGR). The nomenclature in most cases
follows Wigginton (2018) and O’Shea (2006), apart from the names
used in more recent revisions. Global distributional data are given
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for each species and for some species names some heterotypic and
homotypic synonyms are provided.
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Figure 1. The Crystalline Eastern Arc mountain range from southern Kenya to

southern Tanzania (Black. Other, mostly volcanic mountains are marked by grey
color. After Burgess et al. 2007).
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Figure 2. The Uzungwe Mountains. The bryophytes of northeastern part
(Mwanihana Forest reserve within the National Park area, marked by diamond)
are relatively well known, while the Udzungwe Scarp Forest Reserve at the
southwestern end (area marked by light dot) was bryologically unknown (Map
after Enghoff 2016).
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RESULTS

List of species
Liverworts

Acrobolbus limbatus (Steph.) Briscoe & ].J.LEngel (Figure 5) — On
decaying wood. TZ634/A. Syn.: Marsupidium limbatum (Steph.)
Grolle, Tylimanthus limbatus Steph. A southern temperate Afro-
American disjunct (Gradstein et al. 1984), very rare in Africa,
hitherto known from the Cape, Malawi, Tanzania (Kilimanjaro),
and from the Mascarene Islands: Mauritius and Réunion
(Wigginton 2018).

Bazzania decrescens (Lehm. & Lindenb.) Trev. — On decaying log.
TZ710/A. A widespread Afromontane species, closely related to
the Australasian Bazzania adnexa (Lehm. & Lindenb.) Trevis
(Jones 1975).

Ceratolejeunea cornuta (Lindenb.) Steph. — On twigs. TZ649/D. A
widespread tropical Afro-American or pantropical species, the
African representatives used to be named as Ceratolejeunea
calabariensis Steph. (P6cs 2011).

Cheilolejeunea trapezia (Nees) Kachroo & R.M.Schust. — On twigs.
TZ636/B. A widespread palaeotropical species, common in
Africa.

Cololejeunea malanjae Steph. (Figure 6) — Epiphyllous. TZ708/L.
A southeast tropical African species distributed from the
Democratic Republic of Congo and Kenya to Malawi.

Cololejeunea microscopica (Taylor) A.Evans - Epiphyllous.
TZ708/P. A very variable pantropical species penetrating in the
oceanic parts of the temperate regions.

Cololejeunea tanzaniae Pocs (Figure 7) — Epiphyllous. TZ708/D —
An East African endemic distributed from Kenya and Tanzania
to the Indian Ocean islands (P4cs 1980).

Cololejeunea zenkeri Steph. Syn.: Cololejeunea duvigneaudii
E.WJones — Epiphyllous. TZ708/K. A very widespread
epiphyllous species in tropical Africa.

Cryptolophocolea martiana (Sw.) L.Soderstr. & Vana — On
decaying log. TZ710/C. A widespread tropical Afro-American
species (see map in Gradstein et al. 1984).
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Diplasiolejeunea zakiae Tixier (Figure 8) — Epiphyllous. TZ708/H.
A rare endemic species of East Africa known only from Kenya,
Tanzania and Madagascar (Tixier 1977, Bizot and Pé6cs 1974,
1982, Pocs and Geissler 2002). In Tanzania it was previously
known only from the Uluguru Mountains.

Drepanolejeunea cultrella (Mitt.) Steph. — Epiphyllous and among
mosses. TZ634/B, TZ708/G & ], TZ636/A. A very widespread
tropical African species.

Drepanolejeunea physifolia (Gottsche) Pearson — Epiphyllous.
TZ708/C. A widespread tropical African species closely related
or identical to the palaeotropical Drepanolejeunea vesiculosa
(Mitt.) Steph.

Drepanolejeunea pocsii Grolle (Figure 9) — Epiphyllous. TZ708/M.
An East African endemic known from Kenya, Tanzania, Malawi,
Zimbabwe and from the Indian Ocean islands (Grolle 1976,
Wigginton 2018).

Frullania serrata Gottsche — On bark. TZ713. A widespread
palaeotropical species, common in tropical African mountains
above 900 m elevation (Vanden Berghen 1976).

Lejeunea acuta Mitt. — Epiphyllous and ramicolous. TZ634/A,
TZ708/A. Widespread in tropical African mountains (Vanden
Berghen 1961, under Hygrolejeunea acuta).

Lejeunea flava (Sw.) Nees — Epiphyllous. TZ636/B. A common
pantropical species.

Lejeunea grossecristata (Steph.) E.W.Jones — Epiphyllous.
TZ708/B. A taxon of dubious status belonging to the Lejeunea
flava complex, namely to Lejeunea tabularis (Spreng.) Gottsche,
Lindenb. & Nees (Jones 1979, Pécs 1993). Widespread in
tropical Africa.

Marchantia pappeana Lehm. subsp. pappeana (Figure 10) — On
ground. TZ642, TZ716. The type subspecies is widespread in
tropical Africa, while subsp. robusta (Steph.) Bischl. occurs in
India and Sri Lanka (Perold 1999).

Metzgeria consanguinea Schiffn. — On twigs. TZ636/E. A
widespread pantropical species occurring in all tropical African
mountains.

Metzgeria leptoneura Spruce — On mosses. TZ649/C. A
subcosmopolitan species common in the tropics and penetrating
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in the subtropics and the oceanic parts of the temperate zones.
Widespread in African mountains.

Microlejeunea africana Steph. — Epiphyllous. TZ708/F, TZ634/C.
A tropical African species close to Microlejeunea bullata (Taylor)
Steph. and to the boreal temperate Microlejeunea ulicina
(Taylor) A.Evans (Jones 1969, Wigginton and Van de Kerckhove
2004).

Plagiochila fusifera Taylor — Epiphyllous. TZ636/C. A widespread
tropical African species.

Plagiochila kiaeri Gottsche — On twigs. TZ636/D. A widespread
tropical African species.

Plagiochila pectinata (Willd.) Lindenb. — Epiphyllous. TZ708/0. A
relatively rare tropical montane species occurring mostly on
West and East African islands and in the Cristalline Eastern Arc
mountains (Wigginton 2018).

Radula madagascariensis Gottsche — Epiphyllous. TZ708/E. A
palaeotropic species, widespread from East Africa to Indonesia
and the Philippines. In Africa it is known only from Kenya,
Tanzania, Malawi, the Comoro Islands, Madagascar, Réunion and
Mauritius (Yamada 1979, P6cs 1992, Wigginton 2018).

Mosses

Leucoloma subsecundifolium Broth. (Figure 4) Syn: L. volkensii
Broth. — On bark. TZ648. A South-East African endemic, known
from Kenya, Tanzania, Malawi and the Comoro Islands (La Farge
2002b). A typical member of mossy montane cloud forests.

Leucoloma zuluense Broth. & Bryhn (Figure 3)— On twigs. TZ635.
A South-East African endemic, known from Kenya, Tanzania,
Zimbabwe and South Africa. Its var. ovatum La Farge occurs also
on the Comoro Islands (La Farge 2002a).

Plagiomnium rhynchophorum (Hook.) T..Kop. — On ground.
TZ715. A palaeotropic species occurring scattered all over
tropical Africa and Asia. (O’Shea 2006, Koponen et al. 2019)

Porotrichum elongatum (Welw. & Duby) Gepp — On twigs.
TZ643/A. A very widespread epiphyte all over tropical Africa
(O’Shea 2006).

Pyrrhobryum spiniforme (Hedw.) Mitt. — On decaying log.
TZ710/B. A common pantropical moss.
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Figure 3. Alar region of Leucoloma zuluense Broth. & Bryhn (from Frimodt-Mpller
TZ635).
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Figure 4. Alar region of Leucoloma subsecundifolium Broth. (from Frimodt-Mgller
TZ648).
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Figure 5. Acrobolbus limbatus (Steph.) Briscoe & ].J.Engel, habit, ventral view
(from Frimodt-Mgller TZ634/A). Figure 6. Cololejeunea malanjae Steph., habit,
ventral view (from Frimodt-Mgller TZ708/L). Figure 7. Cololejeunea tanzaniae
Pécs, leaf, ventral view (from Frimodt-Mgller TZ708/D). Figure 8. Diplasiolejeunea
zakiae Tixier, leaf, ventral view (from Frimodt-Mgller TZ708/H). Figure 9.
Drepanolejeunea pocsii Grolle, leaf, ventral view (from Frimodt-Mgller TZ708/M).
Figure 10. Marchantia pappeana Lehm. Appendage of a ventral scale (from
Frimodt-Mpller TZ642).

DISCUSSION

The low number of species collected does not permit to draw
extensive conclusions concerning the flora element composition of
the study area, but even so, the relatively high proportion of
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endemic and subendemic species is conspicuous. Such elements are
represented by  Cololejeunea  malanjae, C. tanzaniae,
Diplasiolejeunea  zakiae, Drepanolejeunea pocsii, Leucoloma
subsecundifolium and L. zuluense, which constitute 20% of the total
number of species. This high level of endemicity is even more
striking among the animals. Among mammals, like the Udzungwa
red colobus (Cercocebus galeritus), Kipunji (Rungwecebus kipunji)
which is among the world’s 25 most endangered mammals, the
Abbot’s duiker (Cephalopuis spadix); among birds the Udzungwa
forest partridge (Xenoperdix udzungwensis) and last but not least
the highly endangered Udzungwa Scarp tree frog (Nectophrynoides
wendyae) which occurs only in one valley of the investigated area
(Wikipedia 2019). Of course, the invertebrate fauna contains even
higher ratio of endemics, probably thousands of still undescribed
species (Enghoff 2016). Regrettably, the forest areas in the Eastern
Arc mountains continuously shrivel, partly due to human activities,
partly due to the global warming or the combination of the two.
This is why the effective protection of these last primary forest
covered blocks of the Crystalline Eastern Arc, and especially of the
Udzungwe Scarp Forest Reserve would be essential (Seki et al.
2011, Rovero et al. 2005, 2010). Since 2008 the Tanzania Forest
Conservation Group, cooperating closely with the Trento Museum
of Natural History, Italy, have worked with communities around the
reserve to promote awareness of the importance of conservation
values.
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