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ABSTRACT 
The chromosomes of Anogramma /eptophylla (L.) Link from South Africa and from 
New Zealand were counted. Contrary to former reports we found n•2611 for each sample, 
thu. showing that the species i caryologically homogeneous worldwide. In A. leptophylla 
the nucleolus is prominent during early diakinesi in each cell as a round to oblong 
coloured body, larger than one chromosome. We assume that the nucleolus, together 
with marked differences in chromosome size, is responsible for incorrect cytological results 
of former workers. We interpret these chromosome size differences a connected with 
a Robertsonian aneuploid origin of n=261l in A. leptophy/la, relative to x = 29 in other 
species of A nogramma and other genera of Adiantaceae. We have never observed B 
chromosomes in A. Jeptophylla. 

INTRODUCTION 
Anogramma Jeptophylla (L.) Link (Jersey Fern) is a small fern with a worldwide distribution, 
well-known for its unusual short-lived, annual sporophytes. Contrary to many former 
publications, Mary Gibby (Manton et al. 1986: 1 3 1 ,  footnote; Gibby 1 986) found for plants 
from Madeira 2611 (bivalents = regular pairs) at meiosis. This was confirmed by Rasbach 
& Reichstein (1990). 

The same number had been reported earlier by Kurita (197 1 :41-42) for material from 
Europe (without more exact localisation). More recently it has been found by Queiros et 
al. (1988: 1 24) for Portugal, by Rasbach & Reichstein ( 1 990) for other pan of Europe 
(Continental Spain, France, Switzerland and Mallorca) and, most recently, for Spain by 
Perez Carro & Femandes Arece ( 1991). There is therefore little doubt that in Europe 
the ·pecics is caryologically homogeneous with n=2611. lt is ironic that these developments 
have vindicated the first European count made for this species, by Tutin, which Tutin 
himself came to regard as "almost certainly an error" (Fabbri 1963, 323 & 326). 

As pointed out by Rasbach & Reichstein (1990:345 in discussion), the plants from India 
(reported by Khullar in Man ton et al. 1986: 130 to have n=58) may be another taxon. The 
same may be true for those from Mexico (Mickel et al. 1966 reported n=27 and 29). Recently 
we have been able to examine plants from New Zealand and from South Africa and we 
present here our results. From both areas the number n=29 had previously been reported 
(Brownlie 1958; Baroutsis & Gastony 1978), but we found the meiotic number n=2611. In 
the case of New Zealand, n=26 was established by two of us working apart ( 12,000 miles!) 
independently. Po sible reas ns for the previously published incorrect counts will be given 
in the discussion. 

*Author to whom requests for reprints should be sent. 
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METHODS 
Immature sporangia were fixed in the field, transferred into 70% aqueous ethanol (as described 
by Rasbach & Reichstein 1990) and sent by express airmail to Base!, and examined by 
H. Rasbach. The standard methods (Manton 1950:293-299) for staining, squashing and 
making permanent preparations were followed. Final analysis of well spread cells was done 
with an Olympus microscope model BHS with oil immersion and attachment for phase 
contrast. In the case of the New Zealand collection, part of the fixation was retained in 
Christchurch, kept in a -20C0 deep freeze until examined by J .D.L. ,  initially under an Olympus 
CH, subsequently using a Reichert Zetopan. 

2.1 Material from New Zealand 

J.D.L. 1991/ ALl .  This was collected on 20.9. 1990 by J.D.L. in Bowenvale, above Victoria 
Park, in the Port Hills above Christchurch where Anogramma Jeptophylla is present as 
numerous very restricted but often dense populations on damp bare earth at the base of 
rocks, usually slightly overhanging. Part of the fixation was retained for study in Christchurch 
and the rest sent to Base! for examination (by H.R.). Quite a number of well spread cells 
were obtained of which two are shown in figs. 1-2. 
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Fig. 1-2 Cytology. Spore mother cells in meiosis. a = photographs, b = explanatory diagrams . .. I 
and 2 J.D.L. - 1.9911 AL I from New Zealand, both showing na2611. The nucleolus, a partly coloured 
body, is visible; round in fig. I, oblong in fig. 2. Its outline is indicated in the diagrams as a dotted 

line. Prep. and photos: J.D.L. (fig. 1), H.R. (fig. 2). 



ANOGRAMMA LEPTOPHYLLA: CHROMOSOME NUMBER 

3a 

4a 

"'; .. ,.., ....... , .... u•""' .. O•, ... ,• ........ 

,. ' / a · - ·-. 

/ .... ..., 

./'.� . \ \ ...... ·� .... ! 
·-,, , .. ,.:•. /) 

3b '·-....., , ··· --..... __,., 

.
.....

...........
.

.....
...

....
................

...... 

_.,.,··· ...
. \ 

/ '� ' ( - - . \ 
' � �-�· � ! .. • • ! 

,� � ���LJ 

151 

Fig. 3-4 Cytology continuation. Spore mother cells in mei si·. a= photographs, b =explanatory diagrams. 
- 3 and 4 J.E.B.- 5212 from South Africa, both showing n-2611. Prep. and phot : H.R. 

2.2 Material from South Africa 

Mr J.E. Burrows (Lydenburg) kindly sent us the following pressed plants with mature clean 
spores and fixings, taken in the field, subsequently transferred to 70% aqueous ethanol. 

Zimbabwe, Pit structure, Nyanga National Park, 1800 m a1t. , E. Zimbabwe 1832 BD, 
growing in rock cracks of a ruined village. In montane grassland scrub mosaic, rare. 17-
II-1991. J. E. & S. M. Burrows 5179. Sowing in Basei8 -V-1991 (TR-7369). 

S.A. Coromandel farm, Blueberryfall., Lydenburg, E. Transvaal, 1830 m alt. Region 
S.A. 2530 D. Growing on base of quartzite cliffs in spray of ea onal drip line around 
r ck bases. In montane grassland. 21-III-1991, J.E. & S. M. Burrows 5212. Sowing in Base! 

-V-1991 (TR-7370). 
The fixings from Zimbabwe (J.E.B. 5179) gave no countable cells but those from Transvaal 

contained several cells showing the meiotic number n=26n. Two of them are shown in 
figs. 3 and 4. 
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RESULTS 
All the material examined shows the meiotic number n=26II. No B chromosomes or fragments 
were observed by either of us, but the chromosomes of Anogramma Jeptophylla are not 
all of equal size. In this respect, our findings agree well with those of Perez Carro & Fermindes 
Areces ( 199 1  ). In most well spread cells a partly coloured body, a little larger than a 
chromosome, was visible. This is a nucleolus. It was previously indicated (but not mentioned) 
by a dotted line (Rasbach & Reichstein 1990:346 (Figs. 3.2 and 3.3). It was again observed 
in material from New Zealand and South Africa (Figs. 1 ,  2 and 3 of this article). The 
nucleolus is clearly visible in earlier phases of diakinesis, but disappears by late diakinesis 
or prometaphase, and is never seen in metaphase I cells. Metaphase cells are less suitable 
for counting; the clearest figures are obtained (as in most ferns) from late diakinesis but, 
judging from its scarcity, it seems that this phase proceeds very quickly in Anogramma. 

DISCUSSION 
There cannot be any doubt that Anogramma Jeptophylla from New Zealand and from 
South Africa is the same taxon as the European species; neither morphological nor caryological 
differences were observed. 

The count which the late G. Brownlie ( 1958) published for New Zealand is obviously 
incorrect. There is no supporting photograph or figure. He was a very careful worker, 
but never claimed to be infallible. His was the first count to be published for this species. 
The voucher specimen has been located (CHR 383101 )  and examined, and the accompanying 
locality information confirms that we have studied the same population*. It is noteworthy 
that the count is given as n=ca. 29 in his notebook (fide J.D.L.) - it is not known how 
the uncertainty came to be removed. The results of Baroutsis & Gastony (1978:3-6) for 
A. Jeptophylla from South Africa are obviously incorrect too. In figs. 8-9 they give a 
photograph and diagrammatic interpretation of a cell in meiosis, and state that it was 
the only clear meiotic count which they were able to obtain. In our opinion this photograph 
is by no means convincing; it shows just 25 clearly discrete bodies - the count can be 
extended beyond 26 only by interpreting three bodies as being composed of pairs of tightly 
overlapping bivalents. Taking into account the fact that the chromosomes of A. Jeptophylla 
differ in size, this figure is better interpreted as n=25 or 26. The authors give also in fig. 
3 a mitotic count of gametophytes from Mexico which they interpret (in fig. 4) as n=29. 
Here again this interpretation is not convincing; the method of counting chromosomes 
in prothalli is known to be difficult. 

As all workers admit, Anogramma leptophylla is not an easy object for caryological 
study. The chromosomes are not only mostly small but of differing size and tend to stick 
together. With some experience and good material it is, however, possible to obtain precise 
results. 

* 'Nr Victoria Park, Lyttelton Port Hills 1000'.' The comma in the published locality, 'Lyttelton, Port 
Hills' is misleading. It does not appear on the herbarium sheet label. The Port Hills separate Chri !church 
from its port, Lyttelton. They arc variously known as the hristchurch Port Hills, Lyuclton Port 
Hills, or just the Port Hills. 

Because their axis runs east/west, the floras of the two sides, one sunny and hot, the other cooler 
and shaded, are very different. There is no doubt that three of the four species for which 'Lyttelton, 
Port Hills' is given us locality in this paper (Brownlic, 1958) were collected on the northern , hristchurch 
side. Anogrammn /eptophyl/11 and Plcurosoru rurifolius arc only known to occur on the hristchurch 
side, while the collection of Ophioglossum coriaccum counted by Brownlic in 1955 wa actually collected 
for him in Bowenvale by one of us, J.D.L.! 
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The genus Anogramma is cytologically not uniform, as reviewed by Gastony & Baroutsis 
( 1975); Baroutsis & Gastony (1978); Love et a1.( 1977: 192-3); Manton et al. (1986:130-1); 
Gibby ( 1986), and Rasbach & Reichstein ( 1990). Our results for A Jeptophylla, however, 
show that omc old results need critical re-examination. We are therefore glad that the 
new result, (n�291 1), for A cl!aeropl!ylla (L.) Link from S. America (Ra bach & Reichstein 
1990) is in best agreement with the first report for this species from Jamaica by Walker 
( 1966: 114) and the same base number at tetraploid level (n=58II) for plants from Brazil, 
found by Gastony & Baroutsis ( 1975). 

The present situation is that whereas at least four species of Anogramma {chaerophylla, 
guatemalensis, osteniana & regnelliana (= lorentzi1)], either have n=29 or are tetraploids 
based on x=29, all clearly established counts of A Jeptophylla are n=26. 

The direction of change of chromosome number within the genus is not in doubt. At 
least 18 genera of Adiantaceae have x=29 recorded for them (Lovis 1977). For none, other 
than Anogramma, is n=26 known. The alteration in number is therefore from 29 to 26. 
It seems likely that A leptophylla is uniformly n=26, in which case the whole species is 
a derived, aneuploid form, and the cytological change was probably associated with the 
speciation event that created A Jeptophylla. 

Such a change, a reduction from a base number of 29 to a secondary base of 26, involving 
translocation of genetically and metabolically active portions of chromosomes to other 
chromosomes in the complement and, ultimately, loss by mitotic accident of those centromeres 
which no longer carry any essential information (Robertsonian change), is known elsewhere 
in the ferns. It has been determined most spectacularly in Lomariopsis (Roy & Manton 
1966; Lovis 1977:295-7). Much more closely comparable is Woodsia, where the ancestral 
number of 4 1 ,  so widespread in Dryopteridaceae, is replaced by 39, 38, and even 33, in 
certain species. 

The distinctive differences in length of some chromosomes of Anogramma leptophylla, 
recorded by Perez Carro & Fermindez Areces (199 1), and also noted by ourselves, in material 
of very different geographical origin, are an expected consequence of such translocation 
events. At least three bivalents are of a size noticeably different from the norm, and two 
of these are big enough to be readily misinterpreted as pairs of closely associated bivalents. 
More precise, quantitative, indications of relative chromosome size require study of mitotic 
figures which, as Baroutsis & Gastony (1978) have shown, is far from easy, and probably 
requires some improvement in technique. It may be remarked that these size differences 
are not equally obvious in all cells. This is because the conspicuousness of the feature 
depends on the stage of meiosis and on the attitude of a bivalent in relation to the plane 
of focus. 

Though we are very pleased to confirm Perez Carro & Fermindes Areces' observations 
regarding chromosome size, we are inclined to discount their other observation, based on 
only a single cell, of a (fluctuating) B chromosome presence. Owing to the nature of the 
squash technique, an isolated observation of fragments in one cell is not meaningful. 

There remains the problem of Anogramma leptophylla from India and from Mexico. 
The plants from India for which Verma & Khullar ( 1965) and Khullar in Manton et al. 
1986:130) report n=5 i obviou 1y anolher taxon. The same may be true for the plants 

from Mexico for which Mickc1 et al. {1966:96 and fig . 1.6 and 1 .7 page 99) report n=27" 

and n=2911 for two different origins. In the light of what i now known of the cytology 
of A. Jepcophylla, the e counts must be regarded as requiring confirmation. They are supported 
by diagram alone which how quite tightly clumped chromosomes cells of a quality from 
which it is unwise to claim an exact count. Again, from what is now known of A Jeptophylla, 
the recording of two such differing counts must raise doubts as to whether both, or even 
either, of these counts are correct. 
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It would be advisable to examine such material more closely. As a first step we were 
able to get material from both continents. S.P.Khullar (in litt. 18-I-1989) sent us clean, 
mature plants (very small) from Mussoori (2 collections) Sept. 1988, TR-7219 and TR-
7220, and a third from Nainital, 4-X-1988, TR-7221 .  The three sowings ( 18-I-1989) did 
not germinate. We got a fragment with mature spores from Mexico, coli. Rito Vega A. 
et al. 3843, 22-IX-1990, Sinaloa, Concordia, c. 1400-1600 m, kindly arranged by I. W .Knob loch 
(E.Lansing, Mich. USA). The sowing TR.-7363 did not germinate. We recently (May 1991) 
obtained pressed, mature plants (large like the European diploid) from Pakistan, Hazara, 
c. 900 m alt. ,  21-IX-1990, leg. C.R.Fraser-Jenkins (sheet 466) of which a sowing TR-7846 
was made in June 1991 .  If it germinates, we expect to get fixable plants in Spring 1993. 
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TRICHOMANES VENOSUM R.Br. (HYME NOPHYLLACEAE: 
PTERIDOPHYTA) IN A CORNISH GARDEN- WITH A KEY TO THE 

FILMY-FERNS ESTABLISHED IN BRITAIN AND IRELAND 

F.J. RUMSEY, C.A. RAINE and E. SHEFFIELD 

Department of Cell and Structural Biology, Williamson Building, University of 

Manchester ,  Manchester, Ml3 9PL 

ABSTRACT 
The Australasian filmy-fern Tricllomancs vcnosum R.Br. (Syn. Polyplllcbium venosum 
(R.Br.) Cope!.) is reported a established in a garden near Truro, Cornwall. It is not 
known whether it was intentionally introduced, or when, but it has almost certainly 
been present for over a century and has survived several decades when the garden reverted 
to a wild state. A possible mode of introduction is suggested. The site also contains 
T. pecio tHJJ Willd. und extensive growths of Tricllomanes gametophytes. Material 
removed for cultivation has been identified on morphological grounds as T. speciosum, 
however some electrophoretic samples taken from the field gave results consistent with 
an intimme mix of both species. The presence of apparently young T. venosum sporophytes 
at scattered localities within the site also argues for the presence of it gametopbytc, 
and ucecs ful sexual reproduction. The sporophyte and gametophytc of T. venosum 
arc depicted, and keys to both generations of the naLivc and established filmy-ferns of 
Brit'ai11 and Ireland are provided. 

During a study of the Killarney fern Trichomanes speciosum, a fascinating private garden 
near Truro was visited in April 1991. This wooded 5 acre valley supports not only this 
species, but also a small but thriving pOplLiation of T. venosum R.Br. (syn. Polyphlebium 
venosum (R.Br.) Cope!.), hitherto only recorded from the damper parts of Eastern Australia, 
Tasmania, New Zealand and its offshore islands. The garden's owner, a knowledgeable 
plantsman, had been aware of the former since his acquisition of the property some twenty 
years ago, but only recently suspected that a second species was present. This was confirmed 
when material sent to Dr. C.N. Page (R.B.G. Edinburgh) was identified as T. venosum. 
This species has been regarded as somewhat isolated within the genus. Morton ( 1968) treated 
it as a monotypic section, sect. pb/ebiophyllum (V.d. Bosch) Pranll, while Copeland (1938) 
created the genus Polyphlebium for it. Both names allude to the well developed venation 
within the pinnae, which with the unusual frond dissection characterise the distinctive 
sporophyte of this species (see Fig. 1 ). Growth form cytology and gametophyte morphology 
all suggest its closest affinities lie with section Laco teopsis Prantl (= Vandenboscbia 
Copeland). 

At the Cornish site, the Trichomanes species are restricted to the walls and ceiljng of 
a damp grotto, by the spray zone of a small waterfall, features created at some time in 
the mid to late 1 9th century. The grotto, which is c. 2.5 m deep and at the base of a 
steep north-facing bank, is constantly damp and very sheltered. Within this T. speciosum 
inhabi two places low down near the grotto mouth. T. venosum occurs as scattered plants 
on small ledges and fissures deeper into the cavern. The site is also remarkable for U1e 
great extent of growth of Trichomanes gametophytes therein. Careful scrutiny revealed small 
± entire to lobed T. venosum fronds (e.g. Figs. lb,c.) projecting from some of these 
gametophytc mats. While these may be depauperate mature plants, their appearance and 
location suggested recent origins. No such immature T. spcciosum sporophytes were detected. 
It was thus initially considered likely that the extensive gametophytic growths were those 
of T. venosum. Limited material from several sub-sites was removed for electrophoretic 
analysis and cultivation in Manchester to allow comparison with known material of both 
species. 

The gametophyte morphology of T. venosum has been described by Stone (1958), and 
that of T. speciosum by Rumsey et al., ( 1990). An investigation by Raine (unpubl.) had 
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I cm 

Fig. I Trichomanes venosum sporophytes 
a-c. Cornwall. b,c. immature 
d-f. Blue Mts., New South Wales. d,e. fertile. f. sterile 
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revealed consistent diagnostic features for the morphological separation of the gametophytes 
of these species. While similar in their filamentous habit, they differ in the shape of their 
gemmae and particularly the specialised cells bearing lhem, the gemmifers. Both species 
produce indeterminant gemmae (i.e. lacking a set number of constituent cells when released). 
Those ofT. veno um have more narrowly pointed apical cells and a 'banana' shape, whereas 
tho e of T. speciosum ace ± straight and with broadly obtuse ends. The gemmifer cells 
ofT venosum arc more constricted above but swollen distally into two apical protuberances 
(e.g. ig. 2) a feature lacking in T. speciosum. Unfortunately, neither species is constantly 
gemmiferous, so separation of gametophytes by their morphology alone is not always possible. 
Under these circumstances, material can be unequivocally distinguished by the use of 
horizontal larch gel electrophoresis as resolution of a range of enzymes from Cornish 
sporophytes, and both sporophyte and gametophyte generations of Australian material 
revealed distinctive species specific patterns (e.g. Fig. 3). Gametophyte material currently 
in cultivation at Manchester, where gemmiferous, has proved to be T. speciosum. Similarly, 
most amples removed for electrophoresis have given enzyme banding patterns typical of 
that species. However, a few samples have hown evidence of the presence of small quantities 
of T. venosum amongst a majority of T speciosum, revealed as a more comple.x additive 
banding pattern (e.g. Fig. 4). No pure T. venosum samples have been detected in this 
preliminary investigation. It therefore seems probable that the majority of the gametophytic 
growth at the Truro site is that of T. speciosum. 

It is not known when, or how either Trichomanes species arrived at this site, both were 
present when the current owner bought the site in 1972 after it had been untended for 
a 33 year period. Given growth rates of gametophytic material in a range of conditions 
in our laboratory, the extensive colonisation of the habitat argues for an origin last century 
perhaps during the height of Pteridomania and the original garden's prime. While it is 
pos ible that T. veno urn was or.iginally introduced it is an unlikely choice for any but 
the most esoteric pteridophile. lt is as plausible to suggest an unintentional arrival on imported 
mature tree-fern trunk·. Ju t such a route has been proposed by Nelson (1988) to account 
for the presence of Tmesipteris species on Garioish Island, Co. Kerry. lnterestingly he reports 
two other Australasian pteridophyte epiphytes in the same Irish garden: Rumohra 
adiantiformis and Hymenophyllum flabellatum, although their mode of origin is not 
suggested. Support for the unintentional introduction theory is lent by consideration of 
the ever-growing range of Southern hemisphere bryophytes now detected in old gardens 
on the Atlantic fringe of the Briti h Isles (Hill ec al. 1991). The djscovery that associated 
with the Trichomanes gametophyte at the Truro site was Achropbyllum dcnrarum (Hook. 
f.) Vitt and Crosby, a moss of similar distribution and habitat to T. venosum found on 
tree ferns in some British glasshouses but not previously outside (Rumsey, in prep.), was 
of particular interest. lt is as yer uncertain how efficiently Trichomanes species spores and 
gametophytic gemmae arc dispersed, but local spread and protracted persistence of 
gamctophyte is likely. In horticultural sites and their environs, gametophytes may persist 
long after the death of introduced sporophytic material. Tbis ability to persist as an 
independent phase of the life cycle, as fir l reported by Farrar (1967), may be frequent 
within the family. Care mu t therefore be exercised before as uming that all Trichomanes 

gametophytes discovered in the British Isles are T. :peciosum. We therefore provide keys 
for identification of the porophyres and gametophytes of filmy-fern species currently known 
to be establi hed in the British Lsles and I reland. The separation of the native Hymenopbyl/um 
pecies follow Evans (1966), although we have found gametophyte cells to be consistently 

larger than sporophytic cells (not imi.lar in size as mentioned by him, his material was 
of young gametophytes still present in sori which may not have achieved full size). This 
key supplements the illustrations in Rumsey et al., (1990). Further discoveries of the 
gametophytes of both Hymenophyllum species since that publication has allowed the 

recognition of diagno tic characters for these species avoiding the reliance on attached 
sporophytic tissue quoted there. 
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Fig. 2 Gemmifer and gemma morphology of T. venosum and T. speciosum 
a, b. T. venosum gemmifers 
c. T. venosum gemma 

Drawn from material ex new South Wales, leg. J.G. Duckett 
d. T. speciosum gemma 
e, f. T. speciosum gemmifers 
Drawn from material ex Yorkshire, leg. F.J. Rumsey 
All scale bars= 10 )lm 

B 
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A B 
Fig. 3 Starch gel showing species specific Phosphoglucomutase (PGM) banding patterns 
Lane A. T. venosum sporophyte ex New South Wales (Cornish material gives identical banding patterns) 

B. T. venosum gametophyte ex New South Wales 
C. Gametophyte sample from Cornwall showing additive banding pattern expected from an 

intimate mix of both species 
D. T. speciosum gametophyte from Cornwall 

Key to sterile sporophyte material 

1. Rhizome stout > 1.5 mm diameter. .......................... Trichomanes speciosum 
Rhizome filiform < 1.5 mm diameter . . . .  .. . . . . . .. . . . . . .. ... 2. 

2. Blades simply pinnate or pinnate-pinnatifd, 
vein lets branched within segments . .  . .  .. . .  . .  .. . .. .. . .. .. .. . .. T. venosum 

Blades 2-3 pinnatifid vein unbranched within 
segments . . . . .  . .  . . . . .  . . .  . . .  . .  . .  . .  . . . .  . .  . .  . . .  . .  . .  . . .  . .  . .  . .  . .  . . . .  .. .... . .. 3. 

3. Pinnule margins entire, (established in one Irish 
garden) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hymenophyllum flabella turn 

Pinnule margins toothed....................... .... .............. 4. 
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4. Cells between veins ± square, c.60 1.1m fronds ± flat 
with a blue-green tinge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. tunbrigense 

Cells between veins ± rectangular, c.94x39 J.Im, fronds 
with curved pinnules and a yellowish-green tinge . . . . . . . H. wilsonii 

Key to gametophyte material 

I .  Gametophyte filamentous . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 2. 

Gametophyte thalloid . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 

2. Gemmifer with two apical protuberances, gemmae ± 
curved tapering markedly towards the ends . . . . . . . . . . . . . . .  Trichomanes venosum 

Gemmifer apex without protuberances, gemmae 
straight to slightly curved not tapering markedly 
towards the end . . .. .. .. . .  . .  . .  . .  .. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . T. speciosum 

3. Thallus gemmiferous, producing specialised spathulate 
propagules with basal protuberances from its 
margins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hymenophyllum flabellatum 

Thallus without gemmae . . .. . .. . . . . . . . . . . ... . . . . .. . . . . . . . . . . .. . . .  4. 

4. Longest cells in central portion of thallus on 
average > 100 J.Im long, mean length:width ratio 
c.2.25-3 . .. . . .  . .  . .  .. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . .  . .  . . . . . .  . .  . .  . .  . .  . .. . .  . .  . .  H. wilsonii 

Longest cells in central portion of thallus on average 
< 100 J.Im long, mean length:width ratio c. 1.5-2.25 H. tunbrigense 

NB Young H. wilsonii gametophytes may key out as H. tunbrigense on cell length but 
differ by their greater length: width ratio. 
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ABSTRACT 
The cytology of ten species of ferns from the Nilgiri Hills in south India has been studied: 
three are diploid sexuals, one triploid apogamous and six are tetraploid sexuals. 

Pseudocyclosorus tylodes (Kunze) Ching (n=36) and Pyrrosia porosa (Presl) Hovenkamp 
var. porosa Hovenkamp (n=74) have been studied for the first time from south India. 
Phlebodium aureum (L.) J. Sm. (n=37) is a new cytotype for India. 

INTRODUCTION 

161 

The Nilgiri Hills (south India) are phytogeographycally important as they serve as a meeting 
point of the eastern Ghats and the western Ghats. Northwards of 30 Km. long Palghat 
gap at 11° 31 'N Lat. the western Ghats rise abruptly in the Nilgiri horst where they join 
the eastern Ghats (Figure 1). 

The mountain district of Nilgiris constitutes the smallest district in Tamilnadu state of 
peninsular India lying between 11° 12' - 11° 40' N. and 76° 14' - 77°E. It is bounded on 
the north by the state of Karataka, east and south-east by Coimbatore district of Tamilnadu 
and west and south-west by the state of Kerala (Figure 2). The blue mountains as the 
Nilgiris are popularly called form a compact plateau of about 2,481.86 Km2 with a top 
level of 1,830 - 2,440 m. rising with extreme abruptness on all sides. Several of the peaks 
run upto over 2,400 m. and the highest point is Dodabetta (2,670 m). The annual rainfall 
in the Nilgiris varies between 1,524 - 4,064 mm according to the aspect of the hills and 
the temperature varies between 3.3° - 20° C in cold weather and 13° - 24° C in hot weather. 
These hills with half the area under forest form a little botanical realm of their own with 
affinities to Assam flora (cf. Spate & Learmonth 1967). Open boldly rolling downlands 
are interspersed with gulley forests, commonly called sholas, in which grow the 
Rhododendrons, Ilex, ferns of many varieties, orchids with delicate blossoms, the sweet 
scented Nilgiri lily and wild strawberries and goose berries. This famouth south Indian 
hill resort of Ootacamund, popularly called Ooty, lies under the highest point besides a 
beautiful lake. 

Today about 80% of the peninsular Indian ferns are cytologically known but all the 
reports, except a few, are from the western Ghats, south of the Palghat gap or from the 
eastern Ghats or Palni Hills. Beddome's (1863-1864) collections are mainly from the Ni1giris 
in addition to some from Anamallais. Therefore, because of the phytogeographic importance 
of the Nilgiris, the work on the cytology of Pteridophyte Flora was taken up beginning 
with summer of 1990. This paper gives results obtained from ten species of ferns. Although, 
chromosomal information does exist for all these species from other regions/areas of India 
(cf. Bir & Verma 1989: Table 1), practically no work has been done so far on the cytology 
of Nilgiri ferns and fern allies (see Abraham et al. 1962; Bir 1965; Bir & Vasudeva 1979; 

Manickam 1984; Manickam & Irudayaraj 1988). 

MATERIALS AND METHODS 
Portions of young fertile lamina from wild plants were fixed for 72 hours in 1:3 mixture 
of glacial acetic acid and ethanol or 1:3:6 mixture of glacial acetic acid, chloroform and 
ethanol. The usual acetocarmine squash technique was followed for the study of meiosis. 
Locality details for each species are given in Table 1. Vouchers are d.eposited in the Herbarium 
of St. Xavier's College, Palayamkottai, India and PUN. 
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LEGEND 
Figure 1. Locational map of Peninsular India depicting the ranges of eastern Ghats and Western 

Ghats. 

RESULTS 
Information on recorded meiotic chromosome numbers is given in Table 1 .  The course 
of meiosis is c mpletely regular resulting in production of normal well filled 64 spores 
in sexual species and 32 spores in apogamous species. The main points of interest are 
as follows: 
1 .  Pteris quadriaurita Retz. A large variety of specimens have been cytologically investigated 
under the name Pteri quadriaurita Retz. from India. Diploid sexual (n=29) plants are reported 
from Parasnath Hill (Roy & Pandey 1962), E. Himalayas (Singh & Roy 1988) and W. 
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Himalayas (Verma & Loyal 1960, Verma & Khullar 1965, Khullar & Mehra 1972b). Whereas 
the tetraploid sexual (n=58) plants are recorded from south India (Abraham et al. 1 962, 
Ghatak 1963, Bir & Vasudeva 1979, Irudayaraj & Manickham 1987, Manickham & Irudayaraj 
1988). Ghatak (1962) also recorded a diploid apomict (n= '2n' =58) from Shevroy Hills, 
south India. 

'Pteris quadriaurita ' presents a real difficulty because the name has been indiscriminately 
applied over the years to a large number of altogether different taxa. The true P. quadriaurita 
that was described initially by Retzius is quite distinct and is very limited in distribution 
in the Nilgiri Hills of India and in Ceylon (cf. Walker 1970). 

From Ceylon diploid sexuals for P. quadriaurita Retz. s. str. have been reported (Manton 
and Sledge 1954, Walker 1960). It may be mentioned that according to Walker (1958) 
hybridization in species of Pteris is very common resulting in a variety of intermediate 
forms which have confusingly similar general morphology of 'P. quadriaurita ' type. This 
complex in Ceylon has now been segregated by Walker (1960) into seven species. Our 
tetraploid sexual specimens from Nilgiris are identical with those of tetraploid sexual plants 
from Kannikatty near Agasthiar Hills, Tamilnadu, lying south of Palghat gap as studied 
by Irudayaraj & Manickam (1987) and Manickam & Irudayaraj (1988). Possibly true diploid 
sexuals are in Ceylon and tetraploid sexuals grow in western Ghats in Nilgiris and southwards. 

Our tetraploid plant of P. quadriaurita Retz. with n=58 (PUN 4226) differs from the 
typical P. quadriaurita Retz. , which is diploid with n=29 (cf. Walker 1960), in lack of prominent 
spinules along the main nerve of the segments and also in having entire segment tips instead 
of serrated tips. 
2. Dryopteris odontoloma (Beddome) C.Chr. In a sorus, nearly 90% of the sporangia have 
8 spore mother cells showing the presence of 123 bivalents (Figure 3B) but 10% of the 
sporangia are 16-celled indicating about 4 1 11+ 4 1 1 (range 37-41 11+49-411) .  While the 8-celled 
sporangia produce normal well-filled spores which germinate to produce apogamous 
sporophytes, the 16-celled sporangia produce highly irregular sized and abortive spores which 
are variable in number. Earlier, Gibby ( 1985) has also reported the species as a triploid 
apomict from Nilgiris but with 1811+871 and 13u+971 in 16-celled sporangia. The noticeable 
difference in the number of bivalents and univalents could possibly be due to early disjunction 
of some bivalents or the formation of some 'loose' bivalents. 

Dryopteris odontoloma (Beddome) C.Chr. has greatly been misunderstood by workers 
on Indian ferns. According to Fraser-Jenkins (1989) in the case of Himalayan plants the 
specific epithet 'odontoloma ' has been applied to a mixture of Dryopteris juxtaposita Christ 
(Nephrodium tilix-mas var. normalis C.B. Clarke) and D. nigropaleacea (Fraser-Jenkins) 
Fraser-Jenkins. As it is understood today, true 'D. odontoloma ' is known from south India 
only and is an endemic species of Sino-Himalayan affinities (cf. Fraser-Jenkins 1989). Our 
record of triploid apomict plant of the species from Nilgiris is in conformity with the earlier 
report of Gibby (1985) from the same region. 

Eastern and western Himalayan reports of n=41 for D. odontoloma (cf. Loyal 1961c, 
Mehra & Loyal 1965, Verma & Loyal 1960, Mehra & Khullar 1974) pertain to D. nigropaleacea 
(Fraser-Jenkins) Fraser-Jenkins and eastern and western Himalayan triploid apomict plants 
with n='2n' = 123 (cf. Loyal 1961c, Mehra & Loyal 1 965, Mehra & Khullar 1974) pertain 

to D. juxtaposita Christ. Voucher specimen of tetraploid (n=82) as recorded by Loyal (196 lc) 
from the eastern Himalayas could not be located in PAN and we cannot say with certainity 
about its identity. 
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Figure 2. The Nilgiris, the Palmi Hills and the Indian states. 

3. Christella dentata (Forssk.) Holttum. This widely distributed fern of the Himalayas and 
the mountains of central and south India is generally known to be a tetraploid sexual 
(cf. Table I) except a solitary report of diploid sexual cytotype from Khasia-Jaintia Hills 
in Meghalaya, NE India by Ghatak ( 1961). We cannot comment upon the identity of the 
diploid cytotype since Ghatak's voucher specimen was not available to us for comparison. 
4. Pseudocyclosorus tylodes (Kunze) Ching. This is a diploid species with n=36 (Figure 
3D) and is the first report from south India. The same number has been reported both 
from eastern Himalayas (Loyal 196 la, Singh & Roy 1988) and western Himalayas (Khullar 
et al. 1983, Loyal 1 991). Incidentally, Pseudocyclosorus ochthodes (Kunze) Holttum, is also 
diploid from south India, but with the haploid number 35 as reported by Irudayaraj & 
Manickham ( 1986, 1987) and Manickam and Irudayaraj ( 1988) from Kodaikanal and 
Thekkady. 
5. Diplazium dilatatum B l .  This fern is widely distributed in north and south Indian 
mountains. From the Himalayas (Bir 1969, 197 1)  and Palni Hills (Bir 1965) are recorded 
the diploid plants with n=41 ,  whereas from western Ghats tetraploid sexual plants (n=82) 
have been located by Abraham et al. ( 1962) and the present writers. Morphologically D. 
dilatatum B 1 .  is a highly variable species producing sori on plants which have precociously 
fertile simply pinnate fronds with pinnatifid pinnae and fully developed fertile plants which 
have pinnate-pinnatifid fronds. Bir's ( 1965) Kodaikanal diploid specimen is not easily 
distinguishable from our tetraploid specimen from the Nilgiris. 



CYTOLOGY OF NILGIRIS FERNS 1 65 

A B 

' 

Figure 3. Meiosis in spore mother cells. A. Pteris quadriaurita n=58, B. Dryopteris odontoloma n='2n' 
= 123, C. Christel/a dentata n=72, D. Pseudocyclosorus tylodes n=36. The marker is 20 um. 
and refers to all. 

6. Loxogramme involuta (D. Don) Presl. Data given in Table 1 indicate that diploid sexual 
plants with n=35 and n=36 are recorded from the Himalayas, whereas tetraploid sexual 
plants with n=70 and n=72 are known from eastern Himalayan region. In addition n=70 
plants are also known from south India. Nilgiri plants are also tetraploid and show the 
presence of n=70 (Figure 4C). Evidently the species shows the role of aneuploidy in evolution 
of various cytotypes. Study of vouchers at PAN and PUN revealed that there are no major 
morphological differences among the diploid and tetraploid plants with n=36 and n=72 
respectively. Information of spore size as provided by Bir and Trikha (1978) does not reveal 
any major difference between the different cytotypes. Malhotra ( 196 1 )  also recorded the 
existence of a triploid (?) cytotype from Darjeeling in the eastern Himalayas but without 
mentioning a definite chromosome number. 
7. Pyrrosia porosa (Presl) Hovenkamp var. porosa Hovenkamp. This is a difficult material 
for cytological study due to the presence of dense stellate hairs on the abaxial side of 
the frond. The present material shows 74 bivalents in spore mother cell (Figure 40) and 
is the first report for this species from south India. Bir and Trikha ( 1978) and Khullar 
et al. ( 1988) have also reported the same number (n=74) for this species from western 
Himalayas. 



TABLE 1 a-, 
Chromosome Numbers in some ferns from Nilgiris, south India a-, 

Locality & Voucher Chromosome Ploidy and Previous Reports from India+ 
Altitude Number Reproduction 

l .  Pteris quadriaurita Dodabetta XCH 7 n=58 4x sexual S. India: n=58 (Irudayaraj & Manickarn 
(Nalu Road) (Fig. 3A) 1987, Manickarn & Irudayaraj 1988). 
2,500 m. S. India: n='2n'=58 (Ghatak 1962). 
Coonoor, PUN n=58 4x sexual Ceylon: n=29 (Manton & Sledge 1954, 
1 ,900 m. 4226 Walker 1960). 

2. Dryopteris odontoloma Thalakunda XCH 42 n='2n'= l 23 3x S. India: n='2n' =123 (Gibby 1985). 
(Bedd.) C.Chr. 2,300 m. (Fig. 3B) Apogamous 

3 .  Christella dentata Coonoor, RHT n=72 4x sexual NE. India: n=36 (Ghatak 1961). 
, 

(Forssk.) Holttum 1 ,900 m. 35390 (Fig. 3c) S. India: n=72 (Bhavanandan 1981 ,  tT1 ::0 
(=Cyclosorus dentatus Manickam 1984, Irudayaraj & Manickam z 

C'l 
Forssk.) 1987, Manickam & Irudayaraj 1988, 1989). ;I> 

C. India: n=72 (Vasudeva & Bir 1982). 
N 
tT1 

E. & W. Himalayas: n=72 (Verma & Loyal :j 
1"!1 

1960; Loyal l 961b; Khullar et. al. 1983, 1988). < 0 r< 
4 Pseudocyclosorus tylodes* Muthorai XCH 32 n=36 2x sexual E. Himalayas: n=36 ((Loyal 1961a, .-

� 
(Kunze) Ching 2,000 m.  (Fig. 3D) Singh & Roy 1988). tT1 

W. Himalayas: n=36 (Khullar et al. :; 
"' 

1983, Loyal 1991). > ::0 ..., 
5 .  Diplazium dilatatum Bl. Pykara XCH 37 n=82 4x sexual S. India: n=41 (Bir 1965); n=82 

U> 
� 

(=D. latifolium Moore) 2,200 m (Abraham et al. 1962). 'C) 'C) 

E. Himalayas: n=41 (Bir 1969, 1971)  
� 



6. Asplenium decrescens Naduvattom RHT n=72 4x sexual S. India: n=72 (Irudayaraj & (") -< 
Kunze 1,820 m 35370 (Fig. 4A) Manickam 1986, 1987, Manickam & 

-l 0 
lrudayaraj 1988). 

r 0 0 -< 
7. Asplenium erectum Pykara XCH 38 n=36 2x sexual S. India: n=36 (Kuriachan 1968, 0 

Bory ex Willd. 2,200 m. (Fig. 4B) Ghatak 1977, Irudayaraj & Manickam 1987, 
'r] 
z 

Manickam & Irudayaraj 1988). r: 
0 

8. Loxogramme involuta Dodabetta XCH 2 n=70 4x sexual E .  Himalayas: n=36 (Bir & Trikha § C/:J 
(D. Don) Presl (Nalu Road) (Fig. 4C) 1974; Malhotra 1961); n=35 (Bir & 'r] 

tn 
2,500 m. Trikha 1978); n=70 (Panigrahi & Patnaik ::a z 

1961); n=72 (Roy et al. 197 1 ;  Trikha 1974; 
C/:J 

Bir & Trikha 1978); 2n=144 (Malhotra 1961). 
W. Himalayas: n=35 (Mehra & Khullar 1970; 
Khullar & Mehra 1972a). 
S. India: n=70 (Kuriachan 1968). 

9. Pyrrosia porosa var. Muthorai XCH 27 n=74 4x sexual W. Himalayas: n=74 (Khullar et al. 

porosa * Hovemkamp 2,000 m. (Fig. 4D) 1988). 
(=P. stictica (Kunze) 
Holttum) 

10. Phlebodium aureum Coonoor XCH 19  n=37 2x sexual S. India: 2n=185 (Abraham et al. 1962). 
(L.)J. Sm.** 1 ,700 m. (Fig. 4E) 
(=Polypodium aureum L.) 

* First report from south India. 
**  New cytotype from India 
+ Mostly pertain to the Himalayas or western ghats below Palghat gap. 0\ _, 
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Figure 4. Meiosis in spore mother cells. A. Asplenium decrescens n=72, B. Asplenium erectum n=36, 
C. Loxogramme involuta n=70, D. Pyrrosia porosa var. porosa n=74, E. Phlebodium aureum 
n=37. The marker is 20 urn. and refers to all. 

8. Phlebodium aureum (L.) J. Sm. (Polypodium aureum L.) In India this alien species 
from tropical America, is confined to the peninsular region. The present material collected 
along the side of a stream in Coonoor, shows 37 bivalents in the spore mother cells (Figure 
4E). The only previous report for this species from India is by Abraham et al. ( 1962) 
who recorded the presence of 2n= l 85 (7411 + 371) indicating the taxon to be of pentaploid 
hybrid in origin. Thus the present report is a new cytotype for India and conforms basic 
number of x=37. 

COMMENTS 
Out of the ten species three are diploid sexuals, one triploid apogamous and six species 
are tetraploid sexuals (cf. Table I). Chromosome numbers for all the species except Dryopteris 

odontoloma (Beddome) C.Chr. are reported for the first time from this area. Incidence 
of polyploidy is 70%. Our results for Pseudocyclosorus tylodes (Kunze) Ching (n=36) confirm 
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the earlier reports from the eastern and western Himalayas, and for Asplenium erectum 
Bory ex Willd. (n=36) and A. decrescens Kunze (n=72) we record only the diploid and 
tetraploid plants respectively from the Nilgiris as was done by earlier workers from various 
regions of Peninsular India. 

In the case of Phlebodium aureum (L.) J.Sm. individuals with both single and double 
rowed sori on each side of midrib of pinnae are said to be present in America (Mickel 
& Beitel 1988). In Puerto Rico both P. areolatum (Humb. & Bonpland ex Willd.) J. Sm. 
and P. decumanum (Willd.) J. Sm. that have single rowed sori on each side of thecosta, 
are said to be diploids and the P. aureum (L.) J. Sm. with its two rowed sori, is their 
fertile allotetraploid hybrid (Mickel & Beitel 1988). The Nilgiri material showing n=37 has 
a single row of sori on each side of costa. Possibly, an octaploid sexual is also existing 
in Nilgiris and elsewhere in Peninsular India since a pentaploid hybrid (by the crossing 
of diploid and octaploid forms) has been recorded by Abraham et al. ( 1962) from south 
India (no specific locality is mentioned by the authors). 
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PTERIDOPHYTES OF TANZANIA WITH SPECIAL REFERENCE TO 
PARE AND USAMBARA MOUNTAINS 

R.R.SCHIPPERS 

Jupiterstraat 47, 143 1 XA Aalsmeer, Holland 

ABSTRACT 
The present paper is a contribution to the knowledge of the fern flora of Tanzania 
and especially to those of Pare and Usambara Mts. A list of all pteridophytcs known 
from the Pare and Usambara Mts i given including notes on di tribution, frequency 
and natural habitat. Where possible al o information on other ptcridophyte species which 
occur in Tanzania outside these areas is given. The account includes s.ix taxa new to 
science for which only a general description is given, pending future formalization. These 
taxa belong to the following genera: Huperzia, Notholaena, Pellaca, Vittaria, 
Blapiloglossum and Polysticlwm. One new combination is proposed: HymenophylJum 
mossambieense (Schelpe) chippers comb. nov. Outside the area several more critical 
taxa or complexes of taxa have been enumerated which require further study. Some 
species are becoming increasingly rare and may s on become extinct because of continuing 
deforestation and drought. 

The families and genera of the approximately 400 taxa recorded for Tanzania are 
arrllngcd according to Crabbe et al., 1 975. Within the genera species are enumerated 
in nlphnbetical order. 

INTRODUCTION 
The Usambara Mts have long been known for their diversity in vegetation and plant collections 
in that region date from the end of last century. In fact, many type localities for African 
ferns were located in the Usambaras as well as the Ulugurus in South Tanzania and later 
on also in the Mt Kilimanjaro area. The Pare Mts are far less known and to my knowledge 
no systematic botanical collections have been made in the area. This may be due to the 
fact that the area used to have limited agricultural potential. Hence no access roads leading 
to the more remote places were available to the exploring botanist. 

When going from the East Usambaras towards the West, climatic conditions change 
from tropical to temperate by the time one reaches North Pare. From here onwards the 
mountains are getting higher and are covered with permanent snow on Mt Kilimanjaro 
whilst Mt Meru has some snow for most of the year. This change in climatic conditions 
corresponds with a change in vegetation. In view of the great ecological diversity the richness 
in ferns should be no surprise. 

In the Pare and Usambara Mts less than 1 5% of the original forest cover is left. Most 
forests can nowadays be found on hilltops or places with limited agricultural value being 
either too rocky or too steep. This means that very few tracts of lowland forests have 
remained intact and species like Bolbitis, Diplazium proliferum, Stenochlaena tenuifolia, 
Lindsaea ensifolia, Huperzia phlegmaria as well as several other lowland species are about 
to become extinct in Tanzania. One of the few lowland forests which is still reasonably 
well preserved is the Marimba Forest Reserve bordering the coastal plains and East Usambara 
Mts. Many of the so-called intermediate forests and especially the evergreen ones are also 
disappearing because of pressure for land to cultivate. The most interesting forests for 
pteridophytes are the high altitude forests such as Shume Forest and Shagayu Forest in 
West Usambara as well as Kwizu Forest and Mt Shengena in South Pare. Also Mt Kindoroko 
in North Pare still has a good vegetation cover rich in ferns. Elfin forests where shrubs 
are low and epiphytes are abundant, are found near the summits of the mountains mentioned 
above. In these montane cloud forests one can find different species of Huperzia, 
Grammitidaceae and filmy ferns. 

The richness of the Usambara Mts and Pare Mts can be demonstrated by the fact that 
in this area a total of 246 species of pteridophytes were collected. This is a striking number 
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when compared with the total number of taxa known for the country as a whole, which 
according to the present checklist stands at 399 taxa. It also compares favourably with 
the Uluguru Mts for which a total of 2 1 3  species has been recorded. The Pare and Usambara 
Mts, which cover only a small part of Tanzania's landmass, inhabit 60% of the country's 
fern flora. It could also be compared with the total of about 275 species for the entire 
Flora Zambesiaca area, which comprises five countries (Botswana, Malawi, Mozambique, 
Zambia and Zimbabwe). 

Since the first draft of the present manuscript in 1 988 a thorough account of the 
phytogeography of the vascular plant flora of the Usambara Mts was published by Or 
Iversen. His doctoral dissertation deals in depth with issues related to conservation of the 
remaining rainforests as well as with related ecological issues to which the reader is referred. 

Since published records on Tanzanian ferns are scarce whereas in recent years additional 
local information has become available, an effort has been made to extend the present 
checklist to cover the entire country. The present account is based on collections seen by 
the author and additional information from literature. Several areas within Tanzania have 
not been covered adequately and this applies especially towards the central as well as western 
parts of the country. Hardly any collections are known from the large area South of the 
line Daressalam, Uluguru Mts and Southern Highlands. Large tracts near Lake Tanganyika 
and Lake Victoria are underrepresented in the fern collections known. It is likely that in 
these areas additional typical Ugandan or Central African species or possibly local endemics 
will be found. The Usambara Rain Forest Research Project as initiated by the Swedish 
Uppsala University, has made a survey in 1984-1987 of all the rainforests still present in 
the Usambara Mts, in order to identify areas to be preserved for the future. The author 
has had the pleasure to accompany this team on one of their expeditions and was subsequently 
asked to identify recent pteridophyte specimens collected by the URFRP and to prepare 
a checklist for the Usambara Mts accordingly. The present checklist is partly based on 
this paper to which Or Iversen made a significant contribution by studying old German 
manuscripts and herbarium specimens held in Germany and Britain. Also Professor Kornas 
from Warsaw identified the pteridophyte collection from Usambara Mts, held in Uppsala, 
which list has been used for the present paper. For the Pare and Usambaras no further 
references were used apart from personal collections and herbarium material. Herbaria were 
consulted in Nairobi, Daressalam, Arusha (NHT) and the Lushoto Silvicultural Station 
(TFD). Also collections which were present in Wageningen (WAG) were found to contain 
additional information. 

For other areas in Tanzania old checklists made by Schlieben for the Uluguru Mts were 
used as well as a checklist for the Uluguru Mts compiled by Or Faden. For the Uzungwa 
Mts a collection list by John Lovett and D.W. Thomas prepared for Mwanihana Forest 
Reserve has been used. Recent collections made by Marten de Boer in the Bukoba district 
and surrounding areas of Kagera Region were also seen. Notes on habitat in the checklist 
as below were possible by reading notes in herbaria whereas personal observations have 
been made in many areas of Tanzania: Reference could also be made to the fern collection 
of the author (now in WAG) consisting of c. 2000 numbers. These were collected in East 
Africa and surrounding countries between 1966 and 1 987. 

The checklist as below cites only one or two collectors and collection numbers for the 
less common species and none for the ones of which specimens can be generally found 
in the various herbaria. Where possible, the distribution of various taxa within the country 
has been mentioned. Brief descriptions are supplied for critical taxa only. The collections 
cited can be found in the following herbaria: De Boer, Schippers (WAG); Faden, D.W. 
Thomas (MO); URFRP (UPS); Pocs (BP) and Morogoro (SUA). Additional collections 
are at EAH with duplicates in K, and elsewhere. 

During my stay in Tanzania from 1984 to 1 987 I have received much encouragement 
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and guidance from Profe sor Tama P6cs for which I am grateful. Safaris were made with 
Dr Svein lversen (Uppsala) and Marten de Boer (The Netherlands). Dr Ronnie Viane from 
Gent in Belgium has been most helpful with the identification of especially Asplenium 
species and similar encouragement was received from several other pteridologists from a 
number of countries. amwell Kibuwa and William Mzirai of the National Herbarium in 
Aru ha (N HT), Mr Mtui of Lusboto Silvicultural Station, Joseph Mutha.nga and Dr Henk 
Beentje of the Ea t African Herbarium have been most helpful in various ways. Finally 
my thank go to Profcs or K. U. Kramer (Zurich) for his critical comments on the first 
draft of thi paper and to Professor E. Hennipman (Bilthoven The Netherlands) for his 
support and critical reading of the present manuscript. 
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PTERIDOPHYTES CHECKLIST 

Legend: 
* 
Arc Mts 

F.R. 

SH 

Nguru 

N Pare 

S Pare 

not known from Pare or Usam though found within Tanzania. 
Arc Mountains: in Kenya: Mt Kasigau and Teita Hills. Tanzania: Pare, Usambaras, 
Nguru, Ulugurus (including Mt Mindu), Uzungwa (including Kilombero 
escarpment), Ukagurus 
Forest Reserve 
Southern Highlands including parts of the Uzungwa Mts, the Iringa area, the 
Tanganyika-Nyassa mountain block chain (with Mufindi) plus the areas to the 
south. 
Nguru Mountains 
North Pare Mountains 
South Pare Mountains 

E Usam East Usambara Mountains 
W Usam West Usambara Mountains 
Ulug Uluguru Mountains 
Uzun Uzungwa Mountains 
N Tanz North Tanzania 
S Tanz South Tanzania 
W Tanz Western Tanzania 

Family PSILOTACEAE 

Psilotum nudum (L.) Beauv. - Known from E Usam. Growing on rocks as well as on tree 
trunks at c. 400-900 m. Rather local e.g. Zigi (Greenway 2930). Also known from a few 
locations in Ulug and SH near waterfalls. Generally rare in Tanzania. 

Family LYCOPODIACEAE 

Lycopodiella affinis (Bory) Pie. Ser. (=Lycopodium carolinianum L.) - No recent records 
from Pare and Usam. Collected near Mtonto at 1 950 m (Greenway 6533). Locally common 
in the western parts of SH especially in swampy areas at altitudes up to 2 1 00 m. Also 
on Mafia Island (Fitzgerald 5219). 

Lycopodiella cernua (L.) Pie. Ser. (=Lycopodium cernuum L.) - Rather common in both 
Pare and Usam at c. 600-1 700 m. Outside Pare and Usam it is rather common throughout 
Tanzania in warm places including the islands. 

Lycopodium clavahfm L. - In open spaces around the summits of hills and in the ericaceous 
zones of N and S Pare and in W Usam. Specimens from Amani in E Usam have relatively 
more appressed, crowded fronds and are referred to as var. inflexum. Specimens from Mt 
Rungwe in SH resemble this. The species is frequent throughout Tanzania at higher altitudes, 
usually at c. 1 600-2600 m. 

* Huperzia afromontana Pie. Ser. - This species is only found on volcanic mountains like 
Mt Meru and Kilimanjaro where they are frequent. Forms of H. ophiog/ossoides which 
appear intermediate between this species and H. afromontana are found in N Pare, which 
may put a question on the species status of the taxa within the H. ophioglossoides complex. 
See further under H. ophioglossoides. 

Huperzia dacrydioides (Bak.) Pie. Ser. - Scarce in Pare and W Usam, at altitudes over 
1800 m, like on Mt Shagein in the Shagayu Forest.Outside Pare and Usam frequent at 
higher altitudes. There are a number of forms of this taxon. It appears that specimens 
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from volcanic mountains are different from those of the crystalline Arc Mts, requmng 
further study. Also Dr R. Faden has found distinct taxa on Ulug like Faden et al. 
70/674. 

Huperzia sp. aff. H. dacrydioides. - Occasionally found in W and E Usam as well as on 
Mt Kindoroko in N Pare and also in Kenya's Teita Hills. It has widely spaced fronds, 
the fertile portion of which is far less compact than is typical for H. dacrydioides plants 
as seen on Mt Meru and Mt Kilimanjaro. Further studies are needed to establish its identity 
properly and to ascertain whether the above species is new or a mere geographical variation 
of H. dacrydioides. On Mt Kindoroko the two taxa grow within 100 m of one another 
at 1950 m (Schippers 1 780). 

Huperzia dura Pie. Ser. - This rare species has only recently been found in the Kwamkoro 
F.R. at 900- 1030 m. Previously it was only recorded from the Maungu Hills in the Teita 
district of Kenya (URFRP 868). 

Huperzia holstii (Hieron.) Pie. Ser. - This is a typical clubmoss of especially Mt Kindoroko 
in N Pare. It is less common in W and E Usam (URFRP 87469). On the other crystalline 
mountains it is known from Mwere Valley in Ulug and Nguru as well as Ukaguru Mts. 

* Huperzia sp. aff. H. holstii. - In the Nguru Mts a taxon occurs (P6cs & Mwanjabe 6448) 
with fronds which are a bit shorter than the long ones of H. holstii. Also, the plants are 
more yellowish green contrary to the greyish green ones of typical H. holstii. They grow 
on branches of high trees (and can only be collected from a fallen tree when one is lucky 
to find one) at lower altitudes than the typical form but not in lowland areas. 

Huperzia mildbraedii (Hert.) Pie. Ser. - The identification of specimens found in the Kwizu 
Forest in S Pare at 1620 m (De Boer & Schippers 1552) is problematical. They belong 
to the H. dacrydioides complex but have distinctly shorter fronds and very compact strobili. 
Similar, though not identical forms have been found in W Usam (URFRP 85052) and 
in Amani (Greenway 6523). Plants with short, more appressed fronds which are referred 
to as Lycopodium gnidioides have been collected at 1750 m near Mafulumula (P6cs, Schlieben 
and Csontos 6441). True L. gnidioides plants which, to my knowledge do not occur in 
Tanzania, have broader fronds. 

Huperzia ophioglossoides (Lam.) Rothm. - Near the summit of the higher hills in Pare and 
W Usam at c. 1800-2 100 m. Not common. Most plants have a distinctly differentiated 
fertile part. However, in some plants the sporophylls are similar to the sterile fronds; 
intermediate forms are also present. In N Pare plants occur which are leaning towards 
H. afromontana. The H. ophioglossoides complex is frequent throughout the Arc Mts. 
In Mufindi in SH and also in Nguru I have seen and collected plants which did not get 
longer than about 1 5-25 cm but were fully fertile without showing distinct strobili or different 
leaf shapes. They may represent yet another form. The number of forms, of which there 
are more in Uganda and Kenya, together with apparently overlapping forms do not seem 
to warrant taxonomic status at species level. 

Huperzia phlegmaria (L.) Pie. Ser. - A rare species which has been reported for E Usam 
although I have not seen any material resembling it. Outside our region known from Ulug 
and Mwanihana F.R. in Uzun (D. W. Thoma 3654). 

• l -luperzia aururu (Lam.) Rothm. - This typical terrestrial species of high altitudes is 
in Tanzania only known from Ulug (Lukwangule Plateau) and from Mt Kilimanjaro (Ballard 
1355) where it is quite local. 
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Huperzia verticillata (L.f.) Trevis. - Rare, only at the summit of mountains in W Usam 
e.g. Shume Forest at 2120 m (Schippers & v.d. Laan 1498). Also near the summit of Mt 
Kwizu in S Pare. In other areas quite rare and mainly in mist forests of Uzun, Ulug, 
Nguru and SH. 

Huperzia warneckei (Nessel) Pie. Ser. - A rare species only Rnown in our area from the 
Kwamkoro Forest in E Usam (Greenway 1891). In other areas only known from few localities 
in Uzun and Ulug. 

Family SELAGINELLACEAE 

Selaginella biformis A. Br. ex Kuhn. - These shrublike plants with metalblue fronds have 
become naturalised in the Amani area and are locally turning into weeds. Not recorded 
from other parts of the country. 

Selaginella caffrorum (Milde) Hieron. - Rather common on exposed rocks in places with 
moderate rainfall, throughout Pare and Usam. The species is not known from the southern 
parts of the country where it is replaced by S. dregei, which does not occur in the North. 
It is rare in W Tanz and in the volcanic mountains. In Mt Meru National Park a population 
occurs growing on branches of trees in the plains. In the surrounding area seemingly suitable 
rocky places are present but those plants are not found there. 

* Selaginella dregei (Presl.) Hieron. - Quite common in rocky places at medium altitudes 
in the southern Arc Mts and especially in Ulug and Uzun. The most northern location 
is Handeni, which is in between the Nguru and Usambara Mts. 

Selaginella eublepharis A. Br. - Known only in E Usam from the Tongwe Mts and Amani 
area. In Amani it may be an escape from previously introduced plants. Growing at c. 
350-850 m, mainly in sandy or sandy loam soils, often in exposed places. In SH it is quite 
rare, becoming more frequent towards the Rungwe area, north of Lake Malawi and in 
Sumbawanga district as well as around Lake Tanganyika. 

Selaginella goudotiana Spring. var. abyssinica (Spring) Bizarri (syn. :  Selaginella abyssinica 

Spring) - Frequently found on stream banks and near waterfalls in both Pare and Usam. 
In the Mufindi area of SH the association with rivers is far less pronounced and here 
it is a forest floor species with more individual fronds rather than the conglomeration of 
plants in colonies, which is usually seen in Pare and Usam. In the high rainfall areas around 
Mt Rungwe this Selaginella occurs as a weed and can cover large tracts of farmland. Here 
fronds frequently turn red in colour. 

Selaginella kraussiana (Kunze) A. Braun. - A common forest floor plant at altitudes at 
c. 1600-2000 m. Also in other parts of Tanzania it is common on both crystalline and 
volcanic mountains. 

Selaginella mittenii Bak. - One of the typical Se/aginella species from Pare and Usam occurring 
at c. 400- 1400 m. Also common in other Arc Mts. In N Pare it becomes rare and it is 
not known from volcanic mountains. It mainly occurs on rocky stream banks and other 
moist, steep and rocky places. 

Selaginella perpusilla Bak. - This minute plant is frequently overlooked and the best way 
to find it is to ask a specialist in mosses to come along, like Prof Tamas P6cs. In the 
Usambaras it has been collected (Peter 154) but further details are lacking. The species 
is known from a few localities along the coast and also from Songea and the Tukuyu 
area, north of Lake Malawi (P6cs 87060/0). 
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Selaginella phillipsiana (Hieron.) Alston. - This Selaginella, which is more common in the 
generally dry areas in Kenya, was found in W Usam (Uhlig 845) but no recent collections 
are known. It has been described under the name Selaginella uhligii and collected above 
Same in Pare (Wingfield 1519). This for Tanzania quite rare species has also been collected 
on Mt Longido and in the Serengeti. 

* Selaginella versicolor Spring. - This species is only known from a number of places in 
W Tanz like the Gombe Stream National Park (C1utton Brocks 578). 

Family ISOETACEAE 

Isoetes abyssinica Chiov. - Its presence has been recorded from the base of a waterfall 
near Muheza in E Usam. Although this information could not be verified, its frequent 
occurrence to the north of Pare and Usam in Kenya makes a record for Usam likely to 
be correct. Also along the Coast, in seasonal ponds (Wingfield 2032). 

* Isoetes aequinoctialis Welw. ex Braun. - Only known from material in EAH Collected 
nearby Songea in damp, sandy soil near a waterhole (Milne Redhead & Taylor 10590). 

* Isoetes alstonii Reed & Verdcourt. - Also this species is only known from a ricefield 
near river Luhimba in the Songea area in SH (Milne Redhead & Tay1or 1000]) and in 
damp pockets near a waterfall in the Luhira river at 1030m. (id. 9244) 

* Isoetes schweinfurthii A. Br. ex Bak. - Kwamponjoro Valley near Songea in flooded pan 
over laterite soils (Milne Redhead & Taylor 9212). No other records from Tanzania known. 

Family EQUISETACEAE 

* Equisetum ramosissimum Desf. - No Equisetum species have been found in herbaria and 
neither did I see any in the field within Pare and Usam although they could be expected. 
It is usually found at the base of mountains or along rivers in the lower and warmer 
areas. Collected from Meru, Ulug, SH, Kigoma and other places but it is nowhere common. 

Family OPHIOGLOSSACEAE 

* Ophioglossum costatum R. Br. - The nearest location to our area is Moshi near Mt 
Kilimanjaro. Widespread in the southern parts of Tanzania, along the Coast (Kunducbi) 
in sandy grasslands (mixed with 0. gomezianum and 0. lancifolium), Ulug e.g. foothills 
Mt Mindu (P6cs & Harris 6583/ A) and Songea area. 

* Ophioglossum gomezianum A. Br. - Along the coast and Ulug in the same areas as described 
above (Harris & Tadros 5641B). Not known from other locations possibly because it is 
easyly overlooked due to its small size. 

* Ophioglossum lancifolium Presl. - Another small-sized plant which is easily overlooked. 
Only known from the two localities mentioned for the other Ophioglossums (P6cs & Harris 
6583/C) 

Ophioglossum polyphyllum A. Br. - Known in our area only from Same in Pare and from 
Lushoto in W Usam (Harris 255). Large populations can be found along the shore of 
Lake Manyara and also near waterholes in the Serengeti. Also known from Musoma and 
a few other places. 

Ophioglossum reticulatum L. - A widespread species which in our area is known from the 
Dodwe river in E Usam where it is common. Also from Mkuzi near Lushoto in W Usam. 
Outside Pare and Usam it has bee·n collected in the Gombe Stream Nat.Park and various 
places in SH, Ulug etc. 
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* Ophioglossum thomassii Clausen. - Another small species which is easy to overlook. Not 
known from our area. Collected in Songea (Milne Redhead & Taylor 8728A) in boggy 
grassland along the Nongamonga stream. 

Ophioglossum vulgatum L. var. kilimandscharicum Hieron. - In our area collected in the 
Vumari Mts above Same in S Pare. Material from W Usam is not clear enough to distinguish 
it from 0. polyphyllum which is rather difficult and further studies may be needed to 
clarify their distinction anyway. This variety is mainly known from Mt Kilimanjaro and 
its neighbour Mt Meru as well as from the Empakaai Crater (north of Serengeti). 

Family MARATTIACEAE 

Marattia fraxinea Sm. - Frequent along rivers and on slopes in the high rainfall areas of 
both Pare and Usam at c. 600- 1 800 m. Also common in other forested areas of the country. 

Family OSMUNDACEAE 

Osmunda obtusifolia Willd. ex Kaulf. - Infrequent in both S Pare and W Usam and rare 
in E Usam at c. 1 300-1900 m. (Schippers & Muthanga 830). No records are known to 
me from anywhere else in Tanzania. In East Africa only a small population is known 
from Kenya's Teita Hills, which are close to Pare. 

* Osmunda regalis L. var. abyssinica (Kuhn) Pie. Ser. - Common in SH and in W Tanz 
growing exposed on rocks in rivers and on riverbanks or swampy places. Also open, wet 
places in forests. 

Family SCHIZAEACEAE 

* Anemia angolensis Alston. - Rare in SH (Matogoro Mts south of Songea) but more common 
towards Sumbawanga and Lake Tanganyika (Schippers 1 743). 

Lygodium microphyllum (Cav.) R. Br. - In our region only known in the Amani area of 
E Usam where it climbs in shrubs at the edge of swampy places. (R. Winglicld 3744). It 
is more frequent on the islands of Pemba, Zanzibar and Mafia. Also in W Tanz (Bukoba) 
where it is relatively common. 

Mohria caffrorum (L.) Desv. - Occurs in several places in W Usam from c. 1600-2000 m, 
for instance scattered in Magamba, Shume and Shagayu F.R. Probably also in Pare. Outside 
Pare and Usam it is especially common in the western parts of SH but occurs widespread 
elsewhere including Mt Meru. 

* Mohria lepigera (Bak.) Bak. - This species is much less common than M. caffrorum and 
is confined to the southern parts of the country. Ulug, Uzun and SH. 

Schizaea dichotoma (L.) Smith. - A rare forest floor species which has been collected in 
three different localities near Bombo in S Pare (Schippers & Muthanga 938). Its erect rhizome 
is buried about 10 cm deep in the soil and all places seen are on a slope or near the 
top of a forested hill. 

Other Tanzanian localities of this rare fern include Mindu Mts, Nguru, and the Mwanihana 
forest reserve in SH. 

Family PARKERIACEAE 
Ceratopteris thalictroides (L.) Brongn. - This is a species of stagnant pools, slow moving 
streams etc. at low altitudes. In Usam only known from one stream in Muhesa in E Usam 
at 200 m altitude. Outside Pare and Usam it is known from a few pools along the coast 
and from W Tanz as well as from Ruaha National Park but is generally quite rare. 
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Family ADIANTACEAE 
Actiniopteris dimorpha Pie. Ser. - A common species from (semi-)exposed rocks at c. 300-
1400 m. Infrequent in E Usam. There appears to be a series of intermediate forms between 
this species and A. semiflabellata. In this area, as in the Teita Hills in Kenya, the two 
species appear to be very close. The two taxa are more distinct in Central and Northern 
Kenya than here. Outside Pare and Usam the species is widespread although less common 
than here. 

* Actiniopteris pauciloba Pie. Ser. - This species is recorded from Tanzania fide Schelpe 
(1970) and may occur in the Southwestern parts of the country but so far I have not 
seen any specimens. 

Actiniopteris radiata (Sw.) Link. - More often found in the warmer regions and less common 
than A. dimorpha from c. 250-900 m. It is scarce in N Pare. Outside Pare and Usam 
it is found on rocks mainly in the coastal region as well as widespread in the lower or 
warmer parts of the country. 

Actiniopteris semiflabellata Pie. Ser. - Pure forms of this species are occasionally found 
amidst populations of A. dimorpha especially towards the higher altitudes. It is more frequent 
in the western parts of our area like N Pare. It also tolerates more humid conditions. 
Outside Pare and Usam it is occasionally found near populations of A. dimorpha. More 
frequent on hills and mountains in the Northern parts of the country. 

Notholaena sp. A. - A probably undescribed species, which was first found by Abdallah 
and Mzirai in the Chome escarpment of S Pare (Arusha herbarium 798), and identified 
as Notholaena inaequalis Kunze. A second collection was made in the Kwizu Forest at 
1600 m by the author (Schippers 1553) and a third near the Kwizu F.R. at 1 340 m, by 
Marten De Boer. All localities were in rocky open areas but surrounded by forests on 
or near hilltops. Places are relatively dry but frequently covered by clouds. The articulated 
pinnules have a tomentum resembling that of Cheilanthes inaequalis; it is similarly white 
and turns to light brown with age. The tomentum consists of closely packed transparent 
broad scales with a blunt apex terminating in a hair which is branched near the base. 
The hairs completely cover the scales. The 2-,3-pinnate oblong fronds, rather like those 
of a Pellaea, can reach up to 40 cm. Spores are similar to those of C. inaequalis. Lisa 
Andrews counted 64 spores per sporangium in the present species as opposed to 32 in 
C. inaequalis. The species is rare even on the known localities. Efforts were made by Mr 
De Boer to trace plants in neighbouring sites but these were not yet successful. 

* Cheilanthes afra (Pie. Ser.) Kornas. - Occurring at high altitudes of Mt Kilimanjaro only. 
Its elongated non-bullate fronds and its distinct yellow/brown scales at the lower parts 
of its stipe are the main characteristics distinguishing it from C. bullosa and C. farinosa. 

* Cheilanthes anceps Blanford. - This mainly Asian species is in Tanzania only known from 
the lower elevations of Ulug at c. 1000- 1 300 m. (Schlieben 3223) Most easily distinguished 
from C. farino a by the scaly rhachis and yellowish-green farina . 

* Cheilanthes angustifrondosa Alston. - Locally common on steep slopes around Lake Rukwa 
and also under light forests surrounding Lake Tanganyika in the region bordering Zambia 
(Schippers 1 744). Infrequent in Sumbawanga district. Not known from other parts of the 
country. 

Cheilanthes bergiana Schlechtend. - An infrequent forest floor species occurring at c. 1 300-
1950 m. mainly in W Usam like in Shagayo F.R. (URFRP 84843). It is rare in S Pare 
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and no records are known to me from N Pare or from E Usam. Outside our region it 
is also rare, traced only in Ulug, Uzun, Nguru and SH. 

* Cheilanthes buUosa Kunze. - Frequently found at high altitudes but generally below C. 
afra on Mt Meru and Mt Kilimanjaro. Larger than C. afra and with distinct bullate fronds. 
Whether our plants are identical to plants of C. bullosa from South India, where they 
were originally described from, remains unclear. 

* Cheilanthes coriacea Decne. - In Tanzania the only place where it has been collected 
is in the Serengeti (P.J. Greenway 10742). It was found at the base of granite rocks in 
the shadow at 1600 m.  

Cheilanthes farinosa (Forssk.) Kaulf. s.s. - The only taxon from this group represented in 
our area. It is rather common at the higher altitudes of the Pare and W Usam hills at 
c. 1500-2100 m. In other parts of the country the species is relatively common and widespread. 

Cheilanthes hirta Sw. - This for Tanzania rare species is known from our area by a single 
collection (De Boer 255) and was found next to Notholaena sp. A on a dry hilltop below 
Kwizu Forest at 1 340 m. Otherwise in Tanzania only known from Meru National Park. 

Cheilanthes inaequalis (Kunze) Mett. var. inaequalis. (syn.: Notholaena inaequalis Kunze). 
Only known in our area from the Shagai Forest in W Usam (URFRP 84863). In Tanzania 
few records are known but it can infrequently be found in a number of localities in the 
Southern Highlands. It is rare in Ulug but more common in W Tanz (Bugoma and Kigoma 
as well as Sumbawanga areas). 

* Cheilanthes leachii (Schelpe) Schelpe. - This species is only known from S Tanz and has 
been collected near Songea (Milne Redhead & Taylor 9228) in crevices in exposed rocks 
along a river. Also from Tanduru in SH. 

* Cheilanthes mossambicensis Schelpe. - This typical species with brigh orange farina is also 
known only from the Songea area on rocky outcrops of Chandamara Hill (Milne Redhead 
& Taylor 9292). 

Cheilanthes multifida (Sw.) Sw. ssp. lacerata Anthony & Schelpe - This species is common 
along roadsides and forest edges at c. 1250- 1900 m throughout the area apart from E 
Usam. Occasionally also on brick walls. Our plants (the so-called Northern form) have 
non-lacerate indusia and have oblong laminas. A different 'Southern form' with lacerate 
indusia and more triangular fronds occurs in S Tanz. Intermediates do occur. 

Pellaea sp. A. afT. P. boivini Hook. - A species which is frequent on Mt Longido (a mountain 
along the road from Arusha to the border with Kenya) and was mentioned by Dr Faden 
in 'Upland Kenya Wild Flowers' as P. boivini, from Mt Namanga, which is close to Mt 
Longido. The species resembles P. boivini but is much larger (up to 1 m) and 3-pinnate. 
Also known from one locality in NW Kilimanjaro (Schippers 895). 

Pellaea adiantoides (Willd. )  J. Sm. (syn.: Pellaea viridis var. glauca Schelpe). - Not common 
but widespread in the dry areas of Pare and W Usam and scarce in E Usam. Widespread 
in other parts of the country. 

Pellaea angulosa (Willd.) Bak. - A rare species in our area which was reported by Jan 
Kornas from E Usam and was recently collected again in E Usam (URFRP 85294). Outside 
Pare and Usam it is also quite rare and only known from the Arc Mts, Ulug, Nguru and Uzun. 
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Pellaea calomelanos (Swartz) Link. - I n  the drier and exposed places of Pare and W Usam 
at c. 800-1 300 m this plant could occasionally be found although it is not common. Not 
in E Usam. 

In other parts of the country it is widespread but not common. According to Schelpe 
some plants from S Tanz are intermediates between the typical var. calomelanos and var. 
swynnertoniana (Sim) Schelpe which has broader pinnules and a more triangular frond. 

Pellaea doniana Hook. - Plants resembling P. doniana have been found in the coastal foothills 
of E Usam near Kwamarimba F.R. at c. 1 50-330 m (URFRP 86387), which have been 
referred to this species. It appears more like a distinct variety and differs mainly by its 
long pointed basal pinnae of approx. 90 x 20 mm. Similar plants are also known to occur 
in the bordering parts of coastal Kenya but not from other regions in Tanzania. 

In other parts of the country tht typical P. doniana with its rounded pinnae of approx. 
50 x 25 mm is infrequent in the warmer parts of Central and S Tanz. 

Pellaea dura (Willd.) Hook. var. holstii (Hieron.) Schelpe. - This pilose variety was originally 
described from Mtai in W. Usam (Hoist 2543) but no specimens have been seen in East 
African herbaria and no recent collections have come to my knowledge. The type variety 
of Pellaea dura is not known to occur in Pare and Usam. In other parts of the country 
it is infrequently found, mainly in SH. 

Pellaea involuta (Sw.) Bak. - Although far from common, this species can be found throughout 
Pare and Usam on rocks in dry forests or on exposed rocks. Not known from E Usam. 
Outside Pare and Usam it appears to prefer volcanic rocks in similar places but is infrequent 
but widespread. 

Pellaea sp. B. aff. longipilosa Bonap. - Specimens which are typical P. longipilosa are quite 
rare in SH, becoming more frequent in Sumbawanga district. Plants resembling P. longipilosa 
can be found in a few places in E Usam but they most likely belong to a different taxon 
altogether. Our plants from warm, humid coastal hills at c. 300-350 m altitude (Schippers 
992) have about 25 pairs of pinnae, which are minutely hairy. Similar plants, collected 
in coastal Kenya, have been noticed in herbaria. 

Pellaea pectiniformis Bak. - A rare species in our area, which has been collected from Mlinga 
in E Usam in the past (Peter 39941) but recent collections by P6cs and members of the 
URFRP confirmed that it still exists in E Usam. Outside our region it is quite rare in 
SH such as the Mufindi area as well as Bugoba area of W Tanz. 

Pellaea quadripinnata (Forssk.) Prantl. - A common species, widespread throughout Pare 
and Usam, especially at higher altitudes and therefore less common in E Usam. Less frequent 
in other parts of the country. 

Pellaea schweinfurthii (Hieron.) Hieron. - Rather common at altitudes at c. 600- 1400 m 
in Pare and W Usam and c. 400-800 m in E Usam. Most frequent on the Arc Mts and 
other crystalline hills; rare in Mt Kilimanjaro area. Also in W Tanz. 

Pellaea viridis (Forssk.) Prantl. - Very common at altitudes ranging at c. 850-2100 m.  

Pellaea sp. C.  aff. P .  viridis (Forssk.) Prantl.- This i s  the same species as 'Pellaea sp. A '  
as mentioned in Agnew: 'Upland Kenya Wild Flowers' .  It occurs in the Shagayu Forest 
and Mlolo Mission of W Usam and probably in other places as well. Also near Bombo 
hospital in S Pare. It can be recognised by its triangular lamina with few, large, lanceolate 
pinnules. Outside Pare and Usam it has been seen in the Ngurus but not further south. 
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Doryopteris concolor (Langsd. & Fisch.) Kuhn. - Widespread but not common in the Pare 
and W Usam at c. 1200-1 800 m. Probably also in E Usam but no records seen. Outside 
Pare and Usam frequent throughout the country. 

* Doryopteris concolor (Langsd. & Fisch.) Kuhn. var. kirkii Hook. - Specimens from W 
Tanz (De Boer 312) probably belong to this taxon with its clearly separated sori, often 
protruding beyond the leaf margins. 

Doryopteris nicklesii Tard. - A single collection has been made near Zigi in E Usam at 
the base of a boulder at 400 m. (Schippers 1098)0utside Pare and Usam quite rare in 
warm, humid areas of S Tanz. 

* Aspidotis schimperi (Kunze) Pie. Ser. - Local in a few places of SH. More common in 
Sumbawanga district and towards Lake Tanganyika. 

* Anogramma caespitosa Pie. Ser. - A species with a cluster of many fronds, which by 
themselves appear identical to A. Jeptophylla. It is not known from our area but can be 
found at high altitudes especially towards the western parts of Mt Kilimanjaro at c. 3200-
3600 m. (Pichi Sermolli 5149) 

Anogramma leptophylla (L.) Link. - It has been recorded from one collection in W Usam 
(Peter 41842). It is relatively common in the neighbouring volcanic mountains as well as 
from a few places in SH and Mt Rungwe. 

* Pityrogramma aurantiaca (Hieron.) C. Chr. - This rare and beautiful fern is only known 
from a few places in Ulug (Faden & P6cs 70/652) as well as from Mt Kilimanjaro. It 
is usually found near fast flowing small streams in the hills. The rhachises and rhizomes 
sometimes stand in the water or are embedded in Sphagnum mosses. 

Pityrogramma calomelanos (L.) Link. var. calomelanos - An introduced species from tropical 
America which has spread rapidly and became a weed in tea plantations and other places. 
It is found in both W and E Usam at c. 500- 1000 m. Also in W Tanz. 

* Pityrogramma rupicola Pie. Ser. - A rare species which has recently been collected from 
Lumohero Massiv in the Iringa region where it was found in crevices at the base of rocks 
in grassland at 2550 m (Rodgers & Hall 4427, WAG). It has also been reported for Ulug. 

Coniogramme africana Hieron. - This quite rare fern has recently been found in two places 
in Pare. The first location was on Mt Kindoroko of N Pare (Schippers & De Boer 1 769) 
and the second near a waterfall nearby Bwambo in S Pare. From the Usambaras it has 
been reported (Peter 15918) but no recent records are known. The species requires very 
moist conditions and is therefore frequently found nearby (undisturbed) waterfalls like on 
Mt Kilimanjaro, Kigogo River in SH, Mugugu Falls near Bugoba in W Tanz and in the 
Ngurus. Further it is known from waterfalls on Mt Rungwe. 

Adiantum capillus-veneris L. - This maidenhair fern occurs occasionally on rocks along streams 
throughout Pare and Usambara Mts.Outside Pare and Usam it's occurrence is similarly 
widespread and frequent. 

Adiantum confine Fee. - It is known in our area only from E Usam as a forest floor plant, 
growing on steep hills or on small rocks in the shade (Schippers 1268) at c. 300-600 m. 
Outside Pare and Usam also known from Ulug. 
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Adiantum hispidulum Sw. - In its typical form it can be found in a number of places in 
Pare and W Usam, mainly along rocky stream banks at c. 900-1 500 m. A different variety 
occurs in Amani on stone walls, river banks and steep roadsides. It has narrower pinnules 
placed at an angle to the costae and these pinnules are more numerous than in the typical 
form. Also the rhizome scales are darker in colour. Amani plants resemble Madagascan 
ones and it is not known whether they were introduced or represent a separate natural 
population. Outside Pare and Usam yet another form can be found in Ulug where the 
pinnules are generally broader, the plants also differing in other aspects. 

Adiantum incisum Forssk. - A common species in especially the somewhat warmer areas 
and can be found on roadsides and rocks from sealevel to about 1400 m. Outside Pare 
and Usam similarly common. 

* Adiantum mettenii Kuhn. - Not known from our area. In 1 929 it was however reported 
from Handeni, which is about 50 km from Usam, under the name A. alatum Peter. This 
species, which can be recognised by its winged rachis, is at the moment only known from 
Selous Park (Vollesen 37) nearby Madambwe on rocky banks of the Beho Beho river. 

* Adiantum oatesii Bak. (syn.: A. patens Willd. ssp. oatesii (Bak.) Schelpe) - This is another 
species from the Gombe Stream National Park near Kigoma (Clutton Brock 576) on shaded 
riverbanks near a cliff. The species resembles A. hispidulum but differs by its glabrous 
axes. Since it is frequent in Northern Zambia, it might also be found in Sumbawanga 
area or places nearby Lake Tanganyika. 

Adiantum philippense L. - Few collections are known from our area. It was reported to 
occur in E Usam by Engler without giving any further details. 

Another collection was made on the roadside in the hills above Korogwe at 330 m (Schippers 
I 100). It is also not known from the other Arc Mts but becomes more frequent in S Tanz 
and especially near Lake Tanganyika. Also in W Tanz. 

Adiantum poiretii Wikstr. (syn. :  A. thalictroides Willd. ex Schlecht.) - Frequent in the cooler 
parts of Pare and W Usam at c. 1 500-1 800 m.Outside Pare and Usam similarly common 
at medium to high altitudes. 

Adiantum raddianum Presl. - An introduced species from Brazil, which has become widely 
established in both W and E Usam, where it is now the most common species of Adiantum. 
No records known from Pare. 

* Adiantum schweinfurthii Bak. - In Tanzania only known from the Gombe Stream National 
Park (Clutton Brock 567) on a steep bank at 900 m. 

This species resembles A. confine and A. incisum but is not gemmiferous. Outside Tanzania, 
this rare species has only been recorded from Sudan. 

* Adiantum stolzii Brause. - The type was collected in 1915 in Kyimbila near Mt Rungwe 
(Stolz 659). No recent collections known. 

* Adiantum vogelii Mett. - Known from Zanzibar (J.H. Vaughan 2149). 

Adiantum sp. aff. A. weigandii Moore. - The correct name for this introduced species is 
not known. It can be found in a number of places but most are not far from Amani 
which has served as a plant introduction centre in the past. It resembles A. capillus-veneris 
with larger and wider pinnules. The fronds are c. 1 5-20 cm long, greyish below. 
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Family VITIARIACEAE 

* Antrophyum boryanum (Willd.) Hook. & Grev. var. obtusum C. Chr. - A rare species 
of moist forests in the Southern Arc Mts at c. 1300- 1700 m. It is mainly epiphytic and 
grows on trunks of large trees near a river or waterfall and is occasioally seen growing 
on rocks. It is mainly found in small populations. Uzun, Ulug, Nguru and SH like in 
Mufindi where it grows in a swamp forest on relatively thin tree trunks (Schippers 1420). 

Antrophyum immersum (Willd.) Mett. - In our area the species is quite rare and mainly 
known from E Usam where it grows both on rocks (along Dodwe River) and on trees 
(Mt Bomole). In E Usam growing between 700 and 1200 m. It has recently been discovered 
in the Kwizu Forest Reserve at 1350 m (De Boer 262). Outside Pare and Usam similarly 
infrequent in Uzun, Ulug and Ngur�. A. immersum has a preference for rocks and once 
found is often seen in quite large numbers. It likes moist conditions but less so than the 
other two Antrophyum species which are found in Tanzania. 

Antrophyum mannianum Hook. - A rare species which in our area is only known from 
E Usam (P6cs 6947/A) where it can be found on river banks in deep shade but also on 
rocks. A. mannianum is often found solitary or in small groups and in Tanzania no place 
is known where it occurs in large numbers. It has similarly been recorded from the Arc 
Mts Uzun, Ulug and Nguru. The three species can be seen together only in the Ngurus. 

Vittaria ensiformis Sw. (syn. :  V. plantaginea Bory.) - The smallest Vittaria in Tanzania, 
which occurs in our area only in E Usam where it grows on tree trunks or branches at 
low level (usually about 2 m from the ground). It can frequently be found in the Amani 
area. Outside Pare and Usam only known from the Nguru Mts (Schippers & De Boer 
1 733). 

Vittaria guineensis Desv. var. orientalis Hieron. - Widespread but rather uncommon in both 
W and E Usam and more rare in S Pare at c. 850-1900 m. Mainly a mid-level epiphyte 
(growing about 2-4 m from the ground) or occasionally also on shaded rocks. Outside 
Pare and Usam widespread in the Arc Mts only. 

Vittaria isoetifolia Bory. - A rare plant in our area known from a few localities in W 
Usam like Baga Il Forest (URFRP 84119) and Shume Forest where it is a medium to 
high level epiphyte growing at an altitude of c. 1 800-2000 m. Not recorded from Pare. 
Outside Pare and Usam known only from the Arc Mts where it is infrequent to quite rare. 

Vittaria volkensii Hieron. var. volkensii (Reim.) Schelpe. - Usually growing from branches 
of tall trees at altitudes between 1600 and 2000 m in N and S Pare as well as in W Usam 
where it is common. Scarce in E Usam. A deviating form was collected in W Usam at 
1 370 m in the Mazumbai F.R. which has fronds of 10 mm wide and about 40-50 cm 
long in the fully mature stage (Schippers 1310). Its strong and prominent midrib results 
in arching fronds rather than the pendent ones of typical V. volkensii. This form has also 
been collected from Kindoroko F.R. in N Pare at 1850 m. and could be a separate variety. 
Outside Pare and Usam the species is similarly frequent. Specimens from Mafindu area 
belong to var. schliebenii. This variety has fronds which are more narrow and which roll 
up inwardly in periods of drought, thereby resembling very long needles. This variety also 
occurs on Ulug. Var. schliebenii is more frequently found on rocks than var. volkensii. 

Vittaria zosterifolia Willd. (syn. :  V. elongata Sw). In lowland forests it replaces the previous 
species. Only found in E Usam. Mainly growing at high altitudes. Fronds of this species 
can reach a length of lOO cm. Outside Pare and Usam known from the foothills of Ulug. 
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Family PTERIDACEAE 

Pteris albersii Hieron. - This fern was first described from Kwai in W Usam at 2100 m 
(Albers 358, B) where it still occurs today. It is scarce in W Usam, mainly in the Shume 
F.R. and is not known from other places in N Tanz. Outside our region it wa� found 
in Nguru and in the Mufindi area. In EAH one sheet was seen of a specimen collected 
in Kenya's Kericho area. The populations of W Usam and Nguru have more clearly dimorphic 
fronds than those in Mufindi (Schippers 1431). Here the plants also differ in their purple 
to red stipes and rhachis in comparison with dark green stipes and rhachises seen in Usambara 
plants. 

Populations oflarger plants with more pairs of pinnae as found on Mt Meru and Kilimanjaro 
are sometimes referred to this species but specimens seen belong to P. bavazzanoi. 

Pteris atrovirens Willd. - Recorded from Amani in E Usam (Faden 6106). There is some 
confusion with the gemmiferous P.burtonii as well as with other taxa. Outside Pare and 
Usam at least one or two other taxa are known from Ulug and Nguru, which belong 
to this group requiring further study. Also from Mwanihana F.R. in Uzun specimens are 
reported belonging to a different but related taxon (D. W. Thomas 3695) 

* Pteris bavazzanoi Pie. Ser. - A rare species which is knowrr from only few places on 
Mt Meru (Bavazzano 54) and Mt Kilimanjaro. Usually found growing in soil at the base 
of steep, rocky hills at c. 2300-2800 m. 

Pteris buchananii Sim. - Found growing in open areas next to high forest such as in the 
Bombo area of S Pare at 1 500 m (Schippers & Muthanga 954). This large species is quite 
rare and outside S Pare only known in our area from E Usam (Hoist 93). Outside Pare 
and Usam also very infrequent. Records are only known from Ulug, Uzun and Nguru. 

Pteris burtonii Bak.- Occurs frequently in E Usam at c. 450-900 m in swampy places or 
next to a river. Not known from other parts of Pare and Usam. See also remarks under 
P. atrovirens. Outside Pare and Usam also in Ulug Uzun and in W Tanz. 

Pteris catoptera Kunze. - This taxon complex is represented by a number of forms, some 
of them with red rhachises, others with fronds of 100 cm or more and many pinnae. Some 
forms have costular spines and others are with gemmae. Their status is not clear. The 
typical var. catoptera is common mainly in Pare and W Usam whereas other forms occur 
in the lower, more humid and warmer area. Outside our area similar comments could 
be made. 

* Pteris commutata Kiihn. - Plants, probably belonging to this species were collected in 
Minziro F.R. near Bukoba, a dense forest with permanently moist soil (De Boer & Bosch 
352). 

* Pteris cretica L. - This species is more frequent in the volcanic mountains of Mt Meru 
and Mt Kilimanjaro where it is found growing on rocky outcrops in the shade of large 
trees. Also in SH. 

Pteris dentata Forssk. ssp. flabellata (Thunb.) Runem. - A very common species especially 
in pine plantations occurring throughout Pare and Usam and also in many other places 
in Tanzania. 

* Pteris sp. aff. P. griseoviridis C. Chr. (syn.: P. scabra Bory). - Recorded from Mkungwe 
Hill in Ulug (Faden 70/363) where it is locally common. Its coriaceous fronds can reach 
150 cm and have up to 5 pairs of pinnae of c. 40 cm long, the lowest pair with one 
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much developed pinnule. The pinna segments of c. 40 x 8 mm are stipitate. It has free 
veins and fronds are not gemmiferous. 

* Pteris hamulosa (Christ) Christ. - The species was collected in 1929 by Vaughan in the 
Ngehzi Forest on the island of Pemba. The species is common in Uganda and may be 
found in Western Tanzania. 

* Pteris sp. aff. P. intricata C.H. Wright. - This species with stout spines was collected 
in Mufindi near the Kigogo river at 1700 m (Schippers 1127). Since no matching specimens 
were found in any East Africa herbarium its identification is not clear. Other specimens 
which may be identical are referred to as P. sp. aff. P. pmlifcra Hieron. 

* Pteris kivuensis C. Chr. - Not recorded from our area although some forms of P. 
usambarensis with green rhachises resemble it. Only collected from Nguru (P6cs et al. 88182/ 
M) but not unlikely to be found in other Arc Mts. 

* Pteris linearis Poir. - This West African species is only known in Tanzania from the 
Gombe Stream National Park near Kigoma (Clutton Brock 575). 

* Pteris preussii Hieron. - This proliferous species is only known from Ulug and Uzun. 

* Pteris pteridioides (Hook.) Ballard. - This quite rare fern which closely resembles P. tripartita 
with its anastomosing veins has so far not been found in Pare and Usam. It is known 
from Ulug and Ukaguru Mts as well as from Nguru and SH. 

* Pteris quadriaurita Retz. ssp. friesii (Hieron.) Schelpe. - The P. quadriaurita species complex 
to which also P.catoptera is related will need to be worked out in detail for Tanzania. 
Specimens in SH and especially the area between Mufindi and Mt Rungwe have been referred 
to this subspecies (D. W. Thomas 3689). 

Pteris similis Kuhn. - Found along the edges of swampy areas in E Usam, where it is 
quite rare (Schippers 1082). It is easily recognised by its scandent spiny fronds which are 
gemmiferous and can reach a size of about 2.50 m. In forest areas which are less wet 
a different form can be found which is more erect and with a different habit. No other 
locations are known from Tanzania. 

Pteris tripartita Sw. - This West African species is known from only a few collections in 
the Amani area and also from Zigi at 340 m (Schippers 1075). No records are known 
from W Usam and from Pare. Outside Pare and Usam it has been collected in Ulug and 
Zanzibar and could possibly be found in Nguru as well although no records are known. 

Pteris usambarensis Hieron. - This fern is typical for W Pare and Usam where it is widespread 
and frequent at c. 800- 1900 m. Not in N Pare. Outside Pare and Usam it is also found 
in the other Arc Mts. 

Pteris vittata L. - A  relatively common fern throughout Tanzania known from (semi-)exposed 
places in warm areas, and also frequently seen in (rocky) places where water is seeping 
out of soil strata due to disturbance. 

Acrostichum aureum L. - A species from coastal swamps including mangrove and salty 
mud banks. It can also be found up to 50 km inland at altitudes up to 350 m and occurs 
in many places in E Usam, even along pools where the water is not considered brackish. 
Outside Pare and Usam common along the coast as well as on the coastal islands. 
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Family HYMENOPHYLLACEAE 

* Didymoglossum reptans (Sw.) Copel. (syn.: Trichomanes reptans Swartz.) - A rare species 
which was until  recently known only from Mwere Valley and Bondwe/Lupanga in Ulug 
(P6cs 6221/ A). Recently also found on frequently wet rocks in a riverbank in Nguru (Schippecs 
& De Boer 1677) at 1250 m. 

Gonocormus mannii (Hook.) Copel. - In Pare and Usam most common in E Usam and 
becoming rare in S Pare (Kwizu Forest) and absent in N Pare. lt is usually found at the 
base of tree trunks and less frequently growing on rocks at altitudes in between 800 and 
1 600 m in places with high rainfall . Outside Pare and Usam infrequent in many places 
throughout  the Arc Mts and especially common i n  Nguru Mts. 

* Hymenopbyllum capense Schrad. - Thi mall filmy fern is o far only known from 
Morningside and the western slope of Lupanga on Uluguru Mountain (P6cs & Harris 6123/ 
C) and is found as an epiphyte growing at a height of c. 2-5 m above ground. So far 
not recorded anywhere else in Tan1..ania. 

* Hymenophyllum inaequale (Poir.) Desv. - In  Tanzania only known from Ulug, where it 
has recently been identified by Jan Kornas. He collected this for East Africa new species 
on the Bondwa Peak (Koma 1208C KRA)) growing as an epiphyte two m above the 
ground in a mossy forest at 2100 m altitude. 

Hymenophyllum kuhnii C . Chr. - A relatively common species at altitudes above 1550 m 
in Pare and W Usam. N ot known from E Usam .Outside Pare and Usam similarly infrequent 
in the Arc Mts but common on volcanic mountain like Mt Meru and Mt Kilimanjaro 
and also quite common at higher altitudes in SH.  

HymenophyUum mossambicense (Schelpe) Schippers, comb. nol'. - Basionym: HymenophyJ/um 
polyant110s Sw. var. mossambicense Schelpe, Bol. Soc. Brot. Ser. 2, 40: 1 57 ( 1 966). Type: 
Mozambique, Gorongosa Mt, Sc/Jelpe 5540 (BOL, holotype; BM, isotype). 

The preseot species can be found as a rare epiphyte on thin branches in the mossy forest 
at the summit of Mt hengena in S Pare at 2390 m (Schippers & De Boer 1628) as well 
a in Shumc Forest i 11 W Usam at 2200 m (Schippers & v.d.Laan 1497). Also found on 
rock in a waterfall n Mt Shcngena at 1 850 m. Outside Pare and Usam known from 
frequently nooded Oat rocks in high altitude rivers {about 1900 m) on Nguru Mt where 
it is locally common. Schelpe's "variety" is considered to be sufficiently distinct from the 
Jamaican H. polyantho to be recognized as a distinct species. H. mossambicense belongs 
to the Mecodium group within the genus Hymenophyllum. 

Hymenophyllum peltatum (Poir.) Desv. - This species is only known in our area from the 
mossy fore t near tJ1e ummit of Ml Shengeoa in S Pare, where it grows together with 
H. mossambicensc on thin branches at two m above groundlevel (Schippers & De Boer 
1626). Outside Pare and Usam it is known from Nguru, Mt Kilimanjaro and from the 
Bondwa !1rea of Ulug where i it reported to be relatively common. 

Hymenopbyllum sibthorpioides ( Bory ex Willd.) Mett. ex Kuhn. (syn.: Trichomanes panulum 

Poir.) - Another quite rare species from the base of large tree trunks as well as from rocks 
in humid, high rainfall areas (P6cs 1 760). Known from Mazumbai in W Usam and the 
Mlinga Mts in E Usam as well as from a few other scattered localities in E Usam at c. 
500- 1 350 m. Not known to occur in Pare. Outside Pare and Usam mainly known from 
Ulug and Nguru. 
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Hymenophyllum triangulare Bak. ssp. uluguruense Kornas. - Found on main branches of 
large, mature trees, rarely lithophytic. This quite rare species occurs on the Kindoroko 
in N Pare (Schippers 1 782) at 1870 m and also on a few places in W Usam at altitudes 
between 1700 and 2100 m. Outside Pare and Usam only known from Ulug, from where 
it was recently described. 

Hymenophyllum tunbrigense (L.) J.E. Sm. - In Pare and Usam known from only one location, 
above the meteorological station in Shume Forest in W Usam at 2200 m where it grows 
both on tree trunks and branches (Schippers & v.d.Laan 1496) together with H. 
mossambicense. Outside Pare and Usam infrequent in Ulug, Nguru and on Mt Kilimanjaro. 

Microgonium chamaedrys (Taton) Pie. Ser. - It can be found at the base of treefern trunks 
as well as on trunks of other trees and less often on wet rocks. Especially in E Usam 
and decreasing towards the West. At c. 500-1700 m. Not seen in N Pare. Outside Pare 
and Usam frequent in warm humid areas of especially the Arc Mts. 

Microgonium erosum (Willd.) Presl. - A widespread species often found together with M. 
chamaedrys but more common and it can tolerate somewhat cooler conditions. At c. 700-
2000 m. More frequently seen on rocks than M. chamaedrys and especially near water. 

Microgonium lenormandii v.d. Bosch. - A quite rare species which is frequently associated 
with Marattia fraxinea where it grows on its old stipules. It is also found growing near 
the base of Cyathea manniana trunks. It is easy to overlook and not always recognised 
as a filmy fern due to its resemblance to certain liverworts (Marchantiaceae). It has been 
collected in several places in E Usam from 700-950 m (Schippers 1296). Not known from 
W Usam or Pare. Outside Pare and Usam sporadically collected in Uluguru and Nguru 
(where it has also been noticed growing on vertical rocks next to a river in deep shade). 

* Microtrichomanes digitatum (Sw.) Mett. (syn. :  Trichomanes digitatum Sw. var. ulugurense 

Reim.). - This rare species is only known in Tanzania from Ulug (type: Schlieben 3028) 
and Nguru where it is very local and only seen in small colonies at the base of old tree 
trunks. In Nguru a small population was found inside a hole in a virtually decomposed 
treetrunk. 

Selenodesmium rigidum (Sw.) Cope!. - A sporadic but widely distributed species, which 
represents the only terrestrial filmy fern in East Africa. It can be found on shaded steep 
riverbanks as well as on moist steep slopes in forests at c. 700- 1700 m. Not recorded in 
N Pare. Outside Pare and Usam widespread in the Arc Mts but not common. 

* Sphaerocionium sp. A. - In the Nguru Mts a filmy fern occurs (Schippers 1690) which 
is clearly distinct from the S. sp1endidum complex. It has a wiry rhizome, dark olive green 
fronds of about 25-30 cm which are clearly bipinnate. Since this species occurs outside 
Pare and Usam, other details are outside the scope of this paper. Further details could 
be provided on request. 

Sphaerocionium capillare (Desv.) Cope!. - In our area very scarce, only found in the highest 
places of Mt Shengena in S Pare and Shagayu and Shume Forest in W Usam at altitudes 
over 2000 m. Outside Pare and Usam it is common at high altitudes of Mt Kilimanjaro 
and Mt Meru and infrequent in other parts of the country where it is only found in cold 
areas at high altitudes. On Mt Kilimanjaro S. capillare var. alternialatum Pie. Ser. can 
be found in a' few places. 
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Sphaerocionium splendidum (v.d. Bosch) Cope!. - Not common, mainly epiphytic and 
occasionally on moist rocks in high rainfall areas at 1500-2000 m. In S Pare only found 
on Mt Shengena and in several places in W Usam. Not in N Pare or E Usam. Plants 
from Pare and Usam have clearly determinate fronds, which differ from those in other 
parts of the country of which the variety is not known. Especially in Nguru but also on 
Ulug specimens can be found with very few stellate hairs and generally small fronds whereas 
others have masses of stellate hairs, thereby giving the fronds a greenish-brown colour. 
A number of distinct varieties seem to occur, which need further study (see also S. sp. A.). 

Trichomanes borbonicum v.d. Bosch. - Mainly growing on rocks and less on tree trunks 
in high rainfall areas at 1400-2000 m. Infrequent and not recorded from E Usam. Outside 
Pare and Usam it occurs on most mountains but not frequent. 

* Trichomanes sp. aff. T. borbonicum v.d. Bosch. - In Ulug plants of a related taxon occur 
(P6cs 6152/U) which Dr Faden considers to be distinct. I have not been able to see the 
specimens concerned. 

Trichomanes chevalieri Christ. - This small species is most frequently found growing on 
rocks which are wet for most of the year. Less often found on tree trunks. It is not common 
though it can be found throughout Pare and Usam at c. 700- 1 500 m. Outside the area 
it can be found infrequently on both volcanic and crystalline mountains and also in W Tanz. 

Trichomanes melanotrichum Schlecht. - By far the most common species, mainly epiphytic 
but occasionally also lithophytic. It is rare in warm places or in areas of very high rainfall. 
Found at 500 m (Zigi in E Usam) to 2390 m near the summit of Mt Shengena in S Pare. 
It occurs throughout Tanzania. The related Vandenboschia inopinata Pie. Ser. occurs 
throughout the range as well. It is not always easy to distinguish the two. 

Trichomanes radicans Sw. - The largest filmy fern present in Pare and Usam (URFRP 85433), 
which occasionally occurs on rocks in streams (e.g. Mazumbai in W Usam) or scandent 
on small and medium sized trees (Amani). It is generally quite rare and not known from 
the Pare. Outside Pare and Usam known from Ulug, Uzun and Nguru. 

Trichomanes ramitrichum Faden. - An infrequent species which can be found throughout 
the region in high rainfall areas and similarly moist places (Faden & Faden 74362). It 
is most frequently found growing on Cyathea trunks but also on other media ranging from . 
rocks to thin branches. From 790 m (Derema in E Usam) to 2150 m (Shengena in W 
Pare). Outside Pare and Usam in Nguru and Ulug and probably elsewhere. 

Family GLEICHENIACEAE 

Dicranopteris linearis (Burm. f.) Underw. - Occurring throughout the area from quite rare 
in N Pare to rather common in E Usam (URFRP 87370). It can be found at c. 700- 1650 
m. Outside Pare and Usam mainly found in the warmer places including W Tanz. 

* Gleichenia elongata Bak. - This quite rare species is known from Ulug (P6cs & Nchimbi 
6286/C), SH and Mt Kilimanjaro 

* Gleichenia polypodioides (L.) J.E. Sm. - This rare species is only known from the Lukwangule 
plateau in Ulug (Schlieben 3598). 

* Sticherus intlexus Pie. Ser. (syn. :  Gleichenia tlagellaris (Bory) Spreng. var tomentosum Reim.). 
- A rare species which can be found climbing into bushes of high rainfall zones of Ulug 
(Schlieben 2979, type) and Nguru. 
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Family POLYPODIACEAE 

Drynaria laurentii (Christ.) Hieron. - This high level epiphyte is common in Usam but 
less common in S Pare. Drynarias from N Pare have not been studied in detail but D. 
Jaurentii could probably be found. Its altitudinal range is at c. 700- 1 500 m. Our plants 
differ from West African specimens by their much more woolly rhizome scales. Also on 
Nguru, Ulug, Uzun and W Tanz 

Drynaria volkensii Hieron. - Recorded only from Mt Kindoroko in N Pare at 1 500 m. 
Outside Pare and Usam common on Mt Kilimanjaro and Mt Meru and also in SH. On 
Ulug it only occurs in higher areas. 

* Phitycerium alcicorne Desv. (syn. :  P. vassei Poisson). - A rare species which can be found 
hanging in clumps at the junction of a large branch with the main trunk of tall trees. 
In Tanzania only known from the coastal plains about 50 km from DaresSalam where 
collectors (Schippers 1 746) threaten its survival. Also in Kenya it is known from a single 
location along the coast .  

Platycerium elephantotis Schweinf. (syn. :  P .  angolense Hook.). - A high-epiphyte which can 
be found in a number of places in E Usam at c. 350-750 m. In W Usam it grows in 
trees just outside Korogwe town. Not known from Pare. Outside Pare and Usam known 
from coastal forests, the foothills of Nguru and Ulug as well as from the area North of 
Lake Malawi where specimens can occasionally be seen growing on rocks and occasionally 
on a brick wall. Also in W Tanz. 

Pyrrosia lanceolata (L.) Farw. - Infrequent in E Usam at c. 350-550 m, especially in the 
Zigi area where it can be seen as a low- and medium level epiphyte on large tree trunks 
(Verdcourt 149). Probably also in the SE parts of W Usam although no collections are 
known from that area. Outside E Usam known from Nguru and the warm side of foothills 
of other Arc Mts. 

Pyrrosia liebuschii (Hieron.) Schelpe. - Endemic to our area and most frequent around 
Zigi in E Usam where it grows on large tree trunks up till about three m off the ground. 
Less often on vertical rocks at c. 450-750 m. From W Usam it is only known from one 
isolated tree near Bumbuli at l 0 m (Schippers 1305). P.liebuschii is considered by Hovenkamp 
as a variety of P. schimperiana. 

* Pyrrosia schimperiana (Mett. ex Kuhn) Alston. - Not in our area (see note under P. liebuschi1). 
Known only from few places in SH and the Sumbawanga region and possibly W Tanz. 

* Pyrrosia stolzii (Hieron.) Schelpe. - Known only from Lungwe, West of Mt Rungwe and 
North of Lake Malawi where it is warm and humid (Stolz 96, B). 

Microsorum pappei (Mett. ex Kuhn) Tardieu. - This rare species is known from very few 
localities only and was collected by Tamas P'cs in E Usam (6967/A). No exact locality 
is mentioned in the list compiled by Jan Kornas of pteridophytes collected by The Usambara 
Rain Forest Research Project in which Pocs participated. Outside Pare and Usam collected 
in Ulug and Uzun. 

Microsorum punctatum (L.) Cope!. - A high level epiphyte which is occasionally also noticed 
on rocks. Common in E Usam and warm areas in W Usam at c. 250-950 m. In all warm 
and humid areas including W Tanz. 
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Phymatodes scolopendria (Burm. f.) Ching. - Common in  E Usam and the SE  parts of 
W Usam. It can be found both as a terrestrial species growing on sandy forest floor and 
growing in trees as well as on rocks; both fully exposed to the sunshine and in the shade. 
At c. 200- 1200 m. Outside Pare and Usam in many places where it is warm. 

Pleopeltis macrocarpa (Bory ex Willd.) Kaulf. - Very common throughout' Pare and Usam 
(and elsewhere) mainly as epiphyte but also as lithophyte and is found at c. 600-2000 m. 
It prefers relatively dry conditions. 

Lepisorus excavata (Bory) Moore. - A common species both in Pare and in Usam, mainly 
as epiphyte and rarely on rocks at c. 900-2200 m. 

A variation can be found in rhizome scales, shape and texture of the lamina as well 
as in the sari, which makes it a polymorphous species. It is more uniform in Pare and 
Usam than in e.g. Mt Kilimanjaro where possibly a separate taxon can be found. 

Lepisorus rotundus (Bonap.) Ching. - In our region this is a rare species and has only 
been collected on the east side of Mt Kindoroko in N Pare (De Boer 187) and one place 
in S Pare. Epiphytic at c. 1 700- 1 830 m. No other records known from Tanzania. 

Lepisorus schraderi (Mett.) Ching. - This infrequent species is restricted to the higher altitudes 
of Pare Mts and W Usam. Outside our region widespread though not common. 

Microgramma owariensis (Desv.) Alston (syn. :  M. lycopodioides (L.) Cope!.) - Occurs on 
rocks near streams or as an epiphyte in Amani and other places in E Usam (URFRP 
87527). Rare in W Usam. It is quite rare in other Arc Mts as well as in the coastal area 
but relatively common in W Tanz. 

Belvisia spicata (L.f.) Mirb. - An infrequent species in Usam and S Pare. It usually grows 
isolated or in small colonies - near Bombo in S Pare a relatively large population can 
still be seen (Schippers & Muthanga 926). Mainly low- to mid-level- epiphyte, rarely on 
rocks. Outside our region known from Nguru, Ulug and Uzun. 

* Polypodium polypodioides (L.) Hitchcock ssp. ecklonii (Kunze) Schelpe (syn. :  Lepycistis 

incana (Swartz) J. Sm.) - Not known in Pare and Usam. Only recorded from Ulug (Schlieben 
305 1) where presently it is only known from few localities such as the Bondwa Peak. 

Loxogramma abyssinica (Bak.) Price. - Usually known under the name of L. Janceolata 
(Sw.) Presl, which is a Mascarene species. L. abyssinica is common throughout the country 
and can be found on rocks as well as on tree branches at c. 900-2000 m. 

* Loxogramma buettneri (Kuhn) C. Chr. - This West African species was found growing 
on the trunk of Cyathea humilis var. pycnophylla in riverine forest of Nguru at 1270 m 
(Schippers 1660). No other records known from Tanzania. 

Family GRAMMITIDACEAE 

Grammitis barbatula (Bak.) Ching. - This rare species was recently discovered near the 
Mkongo river in S Pare on an overhanging wet rock (De Boer 141). In other areas it 
is known from Ulug and Nguru where it is quite rare and where it grows on tree trunks. 

* Grammitis kyimbilensis (Brause) 
·
cope!. - Not known in our area. This species is very 

locally common mainly in Uzung and less so in Ulug and Nguru at quite high altitudes. 
Also in SH and in the Rungwe area where it was described from specimens collected in 
Kyimbila (Stolz 1028, B) 
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Grammitis poolii (Bak.) Cope!. - Only known from the Parata Pass in Ulug (Schlieben 
28271). No recent records. 

Grammitis pygmaea (Mett.) Cope!. (syn. :  G. nanodes (A. Peter) Ching). - It can be found 
near the summit of most hills with an altitude over 2000 m. A low-epiphyte occurring 
in cloud forests at c. 1 850-2390 m. Not in E Usam. In other parts of the country it can 
be found in comparable places. A number of deviating forms have been found, requiring 
further study such as (Faden et al. 70/648A) from Ulug and (URFRP 8448/CA) collected 
in Usam. 

* Grammitis synsora (Bak.) Cope!. - Known from a single collection in Nguru Mts at 1920 
m (Schippers & De Boer 1 713). It was found growing together with G. kyimbi1ensis on 
thin branches of a fallen tree, indicating that it is normally a high level epiphyte. G. synsora 
had previously only been collected in Madagascar where it is rare. 

* Xiphopteris albobrunnea (Bak.) Tardieu. - A rare species which is mainly known from 
Ulug (P6cs 6537/N) and Uzun. 

Xiphopteris flabelliformis (Poir.) Schelpe. - In our area this species is only known from 
the highest peaks, i.e. Shengena in S Pare, Baga Forest, Shume Forest and Shagayu Forest 
in W Usam. It occurs as a low level epiphyte but also grows on rocks. Outside Pare and 
Usam it occurs more frequently on Mt Kilimanjaro and Mt Meru (including some deviating 
forms) as well as higher places in other parts of the country including Mt Rungwe. 

* Xiphopteris cf. hildebrandtii (Hieron.) Tard. - Known only from a fast flowing river in 
Nguru at 1910 m (Schippers & De Boer 1 703) where it was locally common. A very interesting 
species growing on stones and small rocks just above the water level. All fronds face towards 
the water and plants thereby grow in a circle around the rock's edge. This species is not 
known from other places on the African con�inent. Our plants resemble the Madagascan 
X. hi1debrandtii in rhizome scales, frond hairs and hydathodes but differs in the broad 
relatively undivided lamina (pers. comm. Dr Barbara Parris). 

* Xiphopteris oosora (Bak.) Alston. - Known from Mt Rungwe area, Kyimbila district (Stolz 
1027). 

Xiphopteris strangeana Pie. Ser. - A rare fern, which was first discovered in 1905 in Kwai 
(Albers 234) and recorded under the name X. myosuroides (Sw.) Kaulf., which is an American 
species. At present it still grows in that area near the summit of Shume Forest. It mainly 
grows on tree trunks with a diameter of only 12-20 cm. The same habitat for this species 
was noticed near the summit of Mt K wizu and near the summit of Mt Shengena. Altitudes 
at c. 1880-2300 m. Outside Pare and Usam it is quite rare occurring only near summits 
of Arc Mts. 

Xiphopteris villossissima (Hook.) Harley. - This species which is quite rare in our area was 
found in both Baga and Shagayu Forests at c. 1 800 m. A few plants were noticed on 
the lower slopes of Mt Shagein at 1 550 m. Outside Pare and Usam it is infrequent in 
Ulug, Uzun and Nguru. 

To be continued in next issue of Fern Gazette 




