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Introduction. The Nguru Mountains lie inland from the 
Tanzanian coast almost midway between Dar-es-Salaam 
and Tanga. They form part of the Eastern Arc Mountains 
of East Africa and comprise ancient crystalline Precam-
brian rocks that were uplifted over millions of years 
along fault lines. The most recent period of uplift started 
30 million years ago, but the fault system and uplift 
process may be far older. The soils derived from these 
rocks are not as fertile as those younger volcanic soils of 
mountains to the north and west. Separated by plains or 
low hills, the better-known Uluguru Mountains lie to the 
southeast, and the infrequently visited Ukaguru Moun-
tains lie to the southwest (Doggart & Loserian 2007). 

The Nguru Mountains, running roughly north-
east-southwest, cover an area of ca. 1673 km² and 
rise to 2400 m in the South. The range lies in the 
watershed of the Wami River. The mountains inter-
cept moisture-laden winds from the Indian Ocean, 
which provide most of the rainfall. Rainfall averages 
1800 mm annually, most of which falls in the No-
vember-to-May wet season, although mist and light 
rain occur at higher elevations during the dry season 
months. Rainfall is higher on the southern and eastern 
slopes (Burgess et al. 2007). 

The Eastern Arc Mountains are rich in endemic 
animals and plants, including 48 endemic species of 
orchids (Cribb 1984, 1989, Summerhayes 1968). Thir-
teen orchid species are endemic to the Ulugurus and 
an equivalent number to the Usambaras. The Nguru 
Mountains are less rich, but the monotypic genus 
Thulinia (T. albolutea P.J.Cribb) and five other orchid 
taxa (Brachycorythis tanganyikensis Summerh., Mys-
tacidium nguruense P.J.Cribb, Polystachya canalicu-
lata Summerh., P. rugosilabia Summerh., and Zeuxine 
lunulata P.J.Cribb & Bowden) are all endemic to the 
region (Cribb 1984, 1989, Summerhayes 1968).

Recent phylogenetic studies on arthropods (Or-
thoptera) have shown that the high proportion of 
endemic species is not due to great age and ecocli-
matic stability of these forests but, on the contrary, 
to repeated variation in climatic conditions (Hemp 
et al. 2014, 2015). These climatic variations allowed 
the dispersal of forest species during repeated wet 
periods and promoted speciation during dry periods 
when the forests were isolated (Hemp & Hemp 2018). 
 According to Pocs et al. (1990), the following 
vegetation belts are present: 1) bamboo forests and 
thickets on the Mafulumula summit area at 2000–2400 
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m altitude; 2) Afroalpine elfin forests and ericaceous 
heaths at 2000–2300 m on the more rainy southeastern 
side; 3) montane evergreen forests at 1400–2000 m, 
with a mossy forest character with many epiphytes on 
the rainy side rainforest above 1800 m; 4) submontane 
(intermediate) rainforests on the eastern slopes and 
mesic forests on the western slopes at 800–1400 m; 
5) lowland rainforests in the east-facing valley; and 6) 
miombo woodland and dry semi-evergreen forest on 
the drier and more open slopes between 300 and 800 
(on the west up to 1200 m).

During ecological field work in the Nguru Moun-
tains between 2021 and 2023, one of the authors (AH) 
discovered a new species of Polystachya. It is de-
scribed here and appears to belong to section Super-
positae, characterised by producing a new pseudobul-
bous several-noded stem from one of the upper nodes 
of the preceding year’s growth, producing a sympo-
dium that hangs from the substrate or creeps along it. 
The lower stem nodes produce a sheath while the up-
per two to four produce leaves. In most species of the 
section the leaves are less coriaceous. DNA analyses 
of Polystachya (Mytnik-Ejsmont 2011, Russell et al. 
2010, 2011) have shown that the sectional treatment 
provided by earlier authors (e.g., Cribb 1984) is largely 
artificial but no satisfactory new infrageneric classifi-
cation has yet been proposed.

Material and methods. Herbarium material was dis-
sected and examined under a Zeiss binocular micro-
scope and compared with herbarium collections in K, 
BR, P. The Extent of Occurrence (EOO), the Area of 
Occupancy (AO), and the Conservation Status were 
assessed using the IUCN criteria for Red List Catego-
ries and Criteria (IUCN 2022). 

tAxonomiC treAtment

Polystachya nguruensis P.J.Cribb & Hemp, sp. nov. 
Fig. 1–2.

TYPE: Tanzania. Eastern Arc Mountains: Nguru 
Mountains, 23.11.2021, A. Hemp 7769 (holotype K; 
isotype NHT, B, UBT) 

diAgnosis: Polystachya nguruensis differs from P. luk-
wangulensis P.J.Cribb in section Superpositae in being 
a lithophyte (vs. epiphyte in P. lukwangulensis) and 

in having much longer, more obviously several nod-
ed pseudobulbs (30–70 × 56 mm vs. 15–25 × 4 mm), 
shorter, narrowly oblong-elliptic, coriaceous leaves 
(20–45 × 9–24 mm vs 40–55 × 8–9 mm), and a longer, 
more densely many-flowered, branching inflorescence 
(densely 10- or more-flowered with up to two branches 
vs laxly few-flowered and unbranched) with smaller 
flowers with a 4.5–6.0 × 2–3 mm dorsal sepal, 6.5–7.0 × 
3.5–4.5 mm lateral sepals, 4.5–5.5 × 0.8–1.0 mm petals 
and a 4.0–5.5 × 3 mm lip (vs 11 × 5.5 mm dorsal sepal, 
11 × 7 mm lateral sepals, 10 × 9 mm petals, and a 10 
× 9 mm lip) and ecallose lip with a narrowly oblong 
midlobe and rather than a callose one with a broadly 
obovate to subcircular, apiculate, lip midlobe (Table 1). 

A creeping lithophytic herb up to 45 cm long; roots 
basal, clustered, cylindrical, branched, 1.5–2.5 mm in 
diameter. Stems 3- to 9-noded, superposed, 20–120 
mm long, 2–5 mm in diameter, broadest towards the 
apex, the new stem arising from the middle or one of 
the upper nodes, drying orange-yellow, covered when 
young by papery red-brown tubular sheaths, drying 
grey. Leaves coriaceous, 3–4 from the upper nodes 
of each stem, imbricate at the base, oblong-elliptic, 
subacute, 20–50 × 10–16 mm, sheathing at the base, 
the sheaths covering the young stem. Inflorescences 
simple or sparsely branched, 1–2 from the uppermost 
leaf sheaths, 40–60 mm long, the branches 10–20 mm 
long; peduncle and rachis pubescent; bracts spreading, 
ovate-lanceolate, acuminate,1–3 mm long. Flowers 
non-resupinate, not opening widely, yellow, pubescent 
on outer surfaces; pedicel and ovary 6–8 mm long, 
densely pubescent. Dorsal sepal ovate, acute, 4.5–6.0 
× 2–3 mm; lateral sepals obliquely ovate, acuminate, 
6.5–7.0 × 3.5–4.5 mm, spreading at an acute angle to 
expose the lip, forming a 3 mm tall obconical men-
tum with the column foot. Petals oblanceolate, acu-
minate, 1-veined, 4.5–5.5 × 0.8–1.0 mm. Lip fleshy, 
long-clawed, strongly recurved in upper part, 4.0–5.5 
× 3 mm when flattened, ecallose; side lobes obliquely 
obovate, 1 mm high, strongly erect on either side of the 
column; midlobe strongly recurved, 2 × 1.5 mm, with 
a rugulose surface, ovate, acuminate. Column 1 mm 
long; column-foot 3 mm long. 

AdditionAl mAteriAl studied: Tanzania. Eastern Arc 
Mountains: Nguru Mountains, 18.3.2023, A. Hemp 
7983 (K, NHT).
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Figure 1. Polystachya nguruensis. A. Flower from front. B. Flower from side. C. Flower with nearside lateral sepal and 
petal removed. D. Lip, flattened. E. Flower with lip removed. F. Habit. G. Pollinia. H. Anther cap, two views. I. Dorsal 
sepal. J. Petal. K. Lateral sepal. Drawimg by Deborah Lambkin from the type collection.



LANKESTERIANA • 50th ANNIVERSARY OF THE LANKESTER BOTANICAL GARDEN • INVITED PAPERS588

LANKESTERIANA 23(3). 2023. © Universidad de Costa Rica, 2023.

etymology: The species epithet “nguruensis” denotes 
that this species is, so far as is known, endemic to the 
Nguru Mountains of Tanzania.

distribution. Known only from two localities on the 
western slope of the Nguru Mountains (Mkingu Nature 
Reserve) above Maskati, Morogoro Region from the 
floristic region T6, Tanzania, our novelty is restricted 
in its range to a single massif. With its limited range, 
occurring in a small area on only one mountain, it fits 
into the typical pattern of endemism exhibited by some 
other species of the section Superpositae and several 
plants recently described (Cribb & Hemp 2022, Gavin-
Smyth & Gereau 2022, Hemp 2015, Hemp & Crouch 
2018) and various other biota in the Eastern Arc Moun-
tains (with flightless grasshoppers being a striking ex-
ample, Hemp et al. 2015).

hAbitAt: This lithophytic herb grows on gently to more 
steeply inclined, but not vertical bare rock sections at 

Figure 3. Habitat of Polystachya nguruensis. This lithophytic herb grows on gently to more steeply inclined, but not verti-
cal, bare rock sections at around 2100 m. Such larger crystalline rock slabs, some several hectares in size, are typical of 
many parts of the Ngurus and other Eastern Arc Mountains. Photo by A. Hemp.

Figure 2. Polystachya nguruensis inflorescence in situ in the 
Nguru Mountains. Photo by A. Hemp.
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around 2100 m (Fig. 3). Such larger crystalline rock 
slabs, some several hectares in size, are typical of many 
parts of the Ngurus and other Eastern Arc Mountains. 
They are obviously, at least in part, naturally old forest-
free sites as a result of poorly weathering rock with in-
hibited soil formation. Another factor for the absence of 
forest seems to be natural fires, which have increased 
greatly in recent times due to human disturbance. 

The climate is humid with a mean annual rainfall 
of about 1760 mm (data of 2 years), and a mean annual 
relative humidity of 83% with a minimum of 14% and 
a maximum of 100%. The mean annual temperature is 
15.3°C, with a minimum of 6.1°C and a maximum of 
35.1°C. The relatively wide range in temperature and 
humidity reflects the open, exposed conditions of the 
habitat, which is unprotected from strong radiation on 
sunny days and radiation on clear nights (A. Hemp, 
unpub. Data).

The vegetation consists of a moss and lichen layer 
covering about 30–40% (disregarding the crustose 

lichens) and a sparse cover (30–40%) of vascular 
plants. Growing together with Polystachya nguruen-
sis we found P. longiscapa Summerh., Aeollanthus 
densiflorus Ryding (Lamiaceae), Albucca abyssinica 
Murr. (Asparagaceae), Aloe brachystachys Baker 
(Asphodelaceae), Coleochloa microcephala Nelmes 
(Restionaceae), Crassula globularioides subsp. il-
lichiana (Engl.) Toelken (Crassulaceae), Crassula 
vaginata Eckl. & Zeyh. × C. alba Forssk. (= Hybrid 
D of FTEA) (Crassulaceae), Cyrtanthus sanguineus 
(Lindl.) Walp. (Amaryllidaceae), Kleinia amanien-
sis (Engl.) A.Berger (Asteraceae), Pellaea dura var. 
schweinfurthii (Hieron.) Verdc. (Pteridaceae), Phylica 
emirnensis (Tul.) Pillans. (Rhamnaceae), Sarcorrhiza 
epiphytica Bullock (Apocynaceae), and Streptocarpus 
saxorum Engl. (Gesneriaceae). 

distinguishing FeAtures: Polystachya nguruensis ap-
pears to be most closely related to P. lukwangulensis 
P.J.Cribb in section Superpositae, endemic to the adja-

Figure 4. The largest site of Polystachya nguruensis, also the type locality, was destroyed completely by a large fire in 
October/November 2022. When revisiting the site in December 2022, all specimens of the orchid were dead. Photo by 
A. Hemp.
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cent Ulugurus. It differs in being a lithophyte and in hav-
ing much longer, more obviously several noded, 30–70 
× 56 mm pseudobulbs, shorter, narrowly oblong-ellip-
tic, 20–45 × 9–24, coriaceous leaves and a longer, more 
densely 10- or more-flowered, occasionally branching 
inflorescence (with up to two branches) with small flow-
ers with  a 6 × 3 mm dorsal sepal, 6.5 × 4.5 mm, lateral 
sepals, 5.5 × 1.0 mm petals and a 5.0–5.5 × 3 mm lip and 
ecallose lip with a narrowly oblong midlobe. The Ethio-
pian endemic Polystachya aethiopica P.J.Cribb is super-
ficially similar but our species differs in having swol-
len pseudobulbous stems (vs slender cylindrical ones), 
broader, shorter leaves (vs 4.0–8.5 × 0.6–0.85 cm ones), 
yellow flowers (rather than pale green flowers marked 
with crimson), and a smaller, glabrous, ecallose lip (vs a 
6.5–6.6 × 4.0 mm callose, papillose lip). 

ConservAtion stAtus. This species is known only from 
a single collection from two isolated sites. The suitable 
habitat area for this species of Polystachya is estimated 
to be 13 ha (A. Hemp, pers. obs.). The largest (estimated 
12 ha) site of this species, also the type locality, was 
destroyed completely by a large fire in October/Novem-
ber 2022 (Fig. 4). When revisiting the site in December 
2022, all specimens of Polystachya nguruensis were 
dead. Therefore, the species now survives at a single 
site in the same location. Here, less than 1 ha of habitat, 
with up to about 50 mature individuals remains. This 

area we take as, both the EOO and AO for this species 
(IUCN 2022). The area where the species occurs is of-
ficially protected as a Nature Reserve. However, there is 
a very plausible future threat from forest fires at this site 
which have already destroyed all plants of this species 
at what was the main site. Such fires have been observed 
to be highly damaging to the open vegetation where 
Polystachya grows. Given that the number of global in-
dividuals is less than 50, Polystachya nguruensis is here 
assessed as Critically Endangered (CE) under criterion 
D1. The extremely small range size and this threat of 
further fires that might destroy all the remaining indi-
viduals at the last known site globally are also major 
concerns. We advise that Polystachya nguruensis be in-
cluded in the management plan of the Nature Reserve 
in which it is contained and that actions are taken spe-
cifically to reduce the risk of fire in the open, montane, 
rock-based habitat to which it is unique globally. Given 
the relative ease of growing orchids from seed, an ex situ 
breeding programme is recommended.

Extensive botanical survey work over the Eastern 
Arc Mountains, including the Nguru Mountains, sug-
gests that this species occurs at no other site. However, 
this cannot be ruled out and further searches are ad-
vised to discover an additional locality(ies) for this 
species. Should this be possible and produce success-
ful results, re-evaluation of the extinction risk assess-
ment would be necessary.

tAble 1. Comparison of Polystachya lukwangulensis and Polystachya nguruensis characteristics, habitat, and locality.

Character Polystachya lukwangulensis Polystachya nguruensis

Pseudobulbs 4- to 5-noded, obclavate-conical, 1.00 × 0.45 cm clavate, 3-to 9-noded, 2–12 × 0.2–0.5 cm

Leaves 2–4, linear-tapering, c. 6.30 × 0.85 cm 3–4, oblong-elliptic, 2–5 × 1.0–1.6 cm

Inflorescence simple, up to 4-flowered 1–2-branched, 20- or more-flowered

Bracts ovate-lanceolate, 1–3 mm long lanceolate, 7 mm long

Flowers yellow greenish yellow edged with crimson and a crimson callus

Ovary densely pubescent pubescent

Dorsal sepal 4.5–5.0 × 2 mm 8 × 4 mm

Lateral sepals 11 × 7 mm 6.5–7.0 × 3.5–3.8 mm

Petals 11 × 7 mm 4.5 × 0.8 mm

Lip 11 × 9 mm, with a central fleshy callus, sparsely glandu-
lar papillose around callus, midlobe subcircular

4 × 3 mm, ecallose, lacking any papillae, midlobe nar-
rowly ovate

Mentum 5 mm high 3 mm high

Habit epiphyte lithophyte

Locality Tanzania: Nguru Mountains only Tanzania: Uluguru Mountains only



LANKESTERIANA 23(3). 2023. © Universidad de Costa Rica, 2023.

591Cribb & Hemp–– A new Polystachya from Tanzania

ACKnowledgements. We gratefully acknowledge the fi-
nancial support granted by the Deutsche Forschungsge-
meinschaft (DFG) and the research permit granted by 
COSTECH, TAWIRI and TPHPA. We also would like to 
thank Deborah Lambkin for the illustration of the type 
specimen, Martin Cheek for his comments on the text and 
conservation assessment, and three reviewers for their con-
structive comments.

literAture Cited

Burgess, N. D., Cordeiro, N., Doggart, N., Fjeldså, J., 
Howell, K. M., Kilahama, F., Loader, S. P., Lovett, J. 
C., Mengon, M., Moyer, D., Nashanda, E., Perkin, A., 
Stanley, W. T. & Stuart, S. (2007). The biological im-
portance of the Eastern Arc Mountains of Tanzania and 
Kenya. Biological Conservation, 134, 209–231.

Cribb, P. J. (1984). Polystachya. In R. Polhill (ed.), Flora of 
Tropical East Africa Orchidaceae (Part 2). Rotterdam: 
A.A. Balkema.

Cribb, P. J. (1989). Orchidaceae . In R. Polhill (ed.), Flo-
ra of Tropical East Africa (Part 3). Rotterdam: A.A. 
Balkema.

Cribb, P. J. & Hemp, A. (2022). Rhipidoglossum pareense 
(Orchidaceae: Epidendroideae), a new species from 
Tanzania. Kew Bulletin, 77, 685–689. https://doi.
org/10.1007/S12225-022-10027-2

Doggart, N. & Loserian, D. (2007). South Nguru Moun-
tains: a description of the biophysical landscape. Tan-
zania Forest Conservation Group Technical Paper 11. 
DSM Tz, 1–71.

Gavin-Smyth N. & Gereau, R. E. (2022). Two New Spe-
cies of Impatiens (Balsaminaceae) from the Eastern Arc 
Mountains of Tanzania. Novon, 30, 122–127.

Hemp, A. (2015). A new species of Apiaceae (Pimpinella 
silvicola) from Tanzania. Kew Bulletin, 70, 52. https://
doi.org/10.1007/s12225-015-9606-5.

Hemp, A. & Crouch, N. R. (2018). Asplenium arcumon-
tanum (Aspleniaceae), a new species from the East-

ern Arc Mountains of Tanzania. Kew Bulletin, 73, 58. 
https://doi.org/10.1007/s12225-018-9777-y

Hemp, A. & Hemp, C. (2018). Broken bridges. The isola-
tion of Kilimanjaro’s ecosystem. Global Change Biol-
ogy, 24(8), 3499–3507. Doi: 10.1111/gcb.14078

Hemp, C., Heller, K.-G., Warchalowska-Sliva, E., Grzy-
wacz, B. & Hemp, A. (2014). Biogeography, ecology, 
acoustics and chromosomes of the East African genus 
Afroanthracites Hemp & Ingrisch (Orthoptera, Tettigo-
niidae, Conocephalinae, Agraeciini) with the descrip-
tion of new species. Organisms, Diversity and Evolu-
tion, 15, 351–368. Doi: 10.1007/s13127-014-0194-2.

Hemp, C., Kehl, S., Schultz, O., Wägele, J. W. & Hemp, A. 
(2015). Climatic fluctuations and orogenesis as motors 
for speciation in East Africa. Case study on Parepistau-
rus Karsch, 1896 (Orthoptera). Systematic Entomology, 
40, 17–34.

IUCN (2022). Guidelines for Using the IUCN Red List Cat-
egories and Criteria. Version 15.1. IUCN Standards 
and Petitions Committee. Retrieved from https://www.
iucnredlist.org/resources/redlistguidelines 

Mytnik-Ejsmont, J. (2011). A monograph of the subtribe 
Polystachyinae Schltr. (Orchidaceae). Gdansk, Poland: 
Fundacja Rozwoju Unwersytetu Gdanskiego.

Pocs, T., Temu, R.-A.P.C. & Minja, T.R.A. (1990). Survey 
of the natural vegetation and flora of the Nguru Moun-
tains. Research for conservation of Tanzanian catch-
ment forests. Proceedings from a workshop held in Mo-
rogoro, Tanzania. March 13–17, 1989. Uppsala: Edited 
by I. Hedberg and E. Persson.

Russell, A., Samuel, R., Rupp, B., Barfuss, M., Safran, M., 
Bessendorfer, V. & Chase, M.W. (2010). Phylogenetics 
and cytology of a pantropical orchid genus Polystachya 
(Polystachyinae, Vandeae, Orchidaceae): evidence from 
plastid DNA sequence data. Taxon, 59, 2, 389–404.

Russell, A., Bogarín, D., Fernbando, S., Wijesundera, S., 
Kiejna, V. & Chase., M. (2011).  Genetic variation and 
phylogenetic relationships of pantropical species group 
in Polystachya. Botanical Journal of the Linnean Soci-
ety, Botany, 165, 235–250.

https://doi.org/10.1007/S12225-022-10027-2
https://doi.org/10.1007/S12225-022-10027-2


LANKESTERIANA


