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Bryophytes from the Republic of Equatorial Guinea (West-Central

Africa)

l. Introduction and preliminary checklist.

Patxi Heras Pérez & Marta Infante Sdnchez

Museo de Ciencias Naturales de Alava, Fundadora de las Siervas de JesUs, 24. 01001 Vitoria

(Spain)

Abstract: A preliminary list consisting of 159 bryophytetaxa(82 liverwortsand 77 mosses) hasbeen
compiledfromthebryological literatureonthe Republic of Equatorial Guinea(Central-Western Africa)
until 1995. A general overview of the physical features and vegetation of the country, and an account
of the history of its bryological exploration are aso included.

Resumen: Se han reunido en un catalogo preliminar los 159 tédxones de bridfitos (82 hepéticasy 77
musgos) de la Republica de Guinea Ecuatorial (Africa Centro-Occidental) conocidos a partir de la
bibliografiahasta1995. Sehaactualizadolanomenclaturay seincluyeunadescripciongeneral del medio
fisicoy delavegetacion del pais, asi como un resumen de la historia de su exploracién briol6gica.

LINTRODUCTION

1.1.-L ocation

TheRepublicof Equatoria Guineaisatiny country
inwest-central Africa(fig. 1), whoseareaislittle
morethan 28,000km?, located between Cameroon
to the north and Gabon to the east and south.

(*) Members of the Scientific Commission of the
‘Asociacion Africanista Manuel Iradier’, a non
governmental organization which supports
cooperation in matters of health, education and
science in the Republic of Equatorial Guinea.

Thecountry includesacontinental region (Muni)
of 26,000km? (1°-2°20' N, 9°20'-11°20' E) and two
idands: Bioco (formerly Fernando Po6), with 2,000
km?(3°12'-3%47'N, 8°25'-8°56' E) and A nnobon (or
Pagalu), with17 km?(1°24'-1°28' S, 5°37'-5°39'E).
Threeothertiny islands, whichlievery closetothe
continental coast, are also included: Corisco (15
km?) and the Elobeyes, right in the mouth of the
Muni River estuary.

Until its independence on 12 October 1968, the
country remained a Spanish colony (provincesof
Fernando Pod and Rio Muni).

1.2.- Topogr aphy, geology and climate



42

Fig.1.- Location map of the Republic of Equatorial Guinea.

Bioco and Annobdn are both of volcanic origin
and, together with Sao Tomé and Principe and
M ount Cameroon, are the most obvious geol ogi-
cal manifestationsof the Cameroon Rift.
Both are very mountainousislands. Basilé Peak,
3011 melevation,isthehighest summitinBioco;
two other craters, Lubaand Biao, are above 2000
mhigh.
In Annobdn, themountainsareal so steep, but the
atitudes are much lower: Pico do Fogo (455 m),
Quioveo (631 m) and SantaMina(655m).
Muni or thecontinental regionhasavery different
nature and morphology. Itismuchlower and two
morphological units can be distinguished
(MartinezTorres& Riazal996, Martinez Torres&
Heras 1995): the coastal zone and the craton.
The coastal zone, with atitudesunder 200 m, is
formed of M eso-Cenozoic rocks and Quaternary
coastal and alluvial deposits. Theexistence of an
ill-definedriver network ischaracteristic.
A cliff or escarpment separates the coastal zone
fromthe Congo craton, which occupiestwothirds
of the Continental Region. In this unit, four
subunitscanbedistinguished, lying parallel tothe
coast:

a.- The coastal range, at atitudes below

500m
b.- The Uoro rift, surrounded by aluvial

and volcanic sediments
c.- Theinterior ranges, wherethe highest

atitudes in the region are found,

MountsAlen and Mitra, each above

1000m

d.-Theinterior peneplain, withanaverage

altitudeof 600m
The interior and coastal ranges are composed
mostly of granites, whilsttheinterior peneplainis
more complex, including metamorphic rocks
(gneissand schist), graniteand gabbro, aswell as
several intracratonic basins or grabens, due to
distensive processes, which have been filled up
with Cenozoicalluvial deposits.
The Uoro rift and the faults and fracturesin the
Congo craton have determined theriver network
intheContinental Region, especialyitsmainriver:
the river Uoro or river Benito. On its southern
edge, thetectonic line of theMuni made possible
theformation of one of itsmost marked features:
the Muni estuary (Martinez Torres & Alonso
1993).
Therearenogresat riversin Annobonor Bioco, but
someinteresting lakesoccur intheinterior of old
volcaniccraters.
Theuniform temperaturesand high rainfall, and
the absence of a cold season are the distinctive



featuresof theclimate. Themean annual tempe-
ratureremainsaround 24°- 25°C, variationinthe
mean monthly temperature being lower than the
daily one. However, thedaily rangeof temperature
iswider on the highest areas of Bioco, especially
on BasiléPeak, and the mountainousareas of the
interior of the Continental Region (Muni).
Although atmospheric humidity is high all the
year round (above 80%), there aretwo seasons of
lowerrainfall: alongand marked one, thesocalled
‘seca (Juneto Septemberinthecontinental region
and December to February in Annobén) and a
second one, the* sequilla’, whichismuch shorter
(around January in the continental region and
around August in Bioco).

However, maximum cloud cover occursduringthe
dry seasons, whenthesky may remainovercast all
day. On the other hand, during the rainy periods
bright skiesalternatewith pouring rain.
Duringthenightinthedry seasons, thecooling of
thelower layersin the atmosphere causes dew to
appesr.

1.3.-Vegetationand man

1.3.1.-Bioco

Only 32km off theCameroon coastline, Bioco has
aflorawhichisnot of aninsular character. Infact,
itisclosaly relatedtothefloraof M ount Cameroon
ontheAfricanmainland.

Themarkedrelief of Bioco creastesacl ear altitudi-
nal zonation. Accordingto Guinea(1949: 281-287),
in Bioco, up to four vegetation zones can be
recognized, but becauseitismainly acoastline of
cliffs with few beaches and estuaries, coasta
vegetation is poorly represented.
Uptoanaltitudeof 600 m (or 900 m, dependingon
the orientation), there is the belt of rain forest,
where Ficustrees are abundant, aswell as Sapo-
taceaeand Euphorbiaceae. Thisisthevegetation
belt which receivesthe strongest human influen-
ce, being the most fertile land where coffee and
cocoa plantations were established with a great
activity during colonial times.

Between 600 (900) mand 2300misthecloudfor est
zone of Araliaceae (Polyscias fulva, Schefflera
mannii, S. ledermannii) andtreeferns(Cyathaea
usambarensis), and abundant pteridophytes and
epiphytic orchids. In the Moka Valley, between
1000and 1500 m, thistypeof forestwascleared to
create pastures where typica plants from the
summit of BasiléPeak now grow, suchasLobelia
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columnaris or Senecio mannii.
From approximately 2400to 2800 m, threebeltsof
scrub can be distinguished:
- Hypericum lanceolatum, parasitised by
mistletoe (Loranthusspp.), dominatesfrom
2300t02500m
- TheericaceousspeciesAgauriasalicifo-
lia and Blaeria mannii, together with
Adenocarpus manii, are abundant bet-
ween2500mand 2700 m. Alsocharacteri-
gtic is the presence of the lichen Usnea
articulata, hanging from trees
- Philippia mannii dominates closeto the
summit of BasiléPeak, about 2600-2800m
high
From 2800 mtothetop of BasiléPeak, withacold
anddry climate, grasdand predominatestogether
with ferns and Swertia basileana.

1.3.2.- Annobdn

The only published description of the vegetation
of Annobdnisthat of Mildbraed (1922: 146-157),
summarizedlater by Exell (1944), based onatransect
fromthenorthernend of theislandtothetop of the
Quioveo.

Behindthecoastal vegetation (* Sandstrand’) there
isanopenbushy formation (‘*Vorland'), withthe
appearance of asavannah, consisting of coconut
trees, oil palmsandfarmland, whichisfollowed by
a dense and dry scrub (‘Buschwald’), with
Vernonia amygdalina, Turraea glomeruliflora
and oil palm (Elaeisguineensis).

Onhigher ground, adryforest (‘trockenerWald')
is established, mainly composed of Lannea wel-
wistchii and Steganthus welwitschsii, together
with other trees such as Ceiba pentandra and
quiteanumber of ferns, very few of which belong
to the Hymenophyllaceae.

Thecloudforest (' Nebelwad') extendsfromabout
450-500 m uptothesummitsof Quioveoand Santa
Mina, as a result of the humid winds from the
southwest blowingagainst their s opes. Thescrub,
consisting mainly of Schefflera mannii, Aegelea
ovalis, A. annobonensis, Cyathaea manniana
and other plants, is extremely rich in ferns,
Hymenophyllaceae and epiphytic bryophytes.
1.3.3.-Muni (continental region)

The Continental Region is located right in the
heart of the Gabon-Zairerain forest belt of west-
central Africa. The areaisof agreat importance
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sinceit wasarefugefor theequatorial rain forest
during Pleistoceneclimatic changes.

L owlandrainforestisthetypical vegetationof the
continental region. Approximately 24%of thearea
isstill covered by primary forest, especialy inthe
mountainous and scarcely populated regions of
theinterior.

In the mountain ranges, from 900 -1000 m and
upwards, thistypeof forest changesitscharacter,
becominglessdenseand moremossy, giving way
tothelowest belt of asubmontanetr opical forest.
Thecommonest causeof destruction of theprima-
ry forestisnativeagriculture, for whichareasinthe
forest are cleared for the cultivation of yucca,
peanuts and other tropical crops.

The'bicoro’ colonizesclearingsabandoned after
cultivation. It isavery dense vegetation, compo-
sed of herbaceousplants (Paspalumconjugatum,
Eleusineindica, Digitariavelutina, Aframomum
alboviolaceum,etc.), climbing plants(Gleichenia
linearis, Lycopodium scandens, Scleria
barteri,etc.) and small trees(Vernoniaconferta).
It isthe most widespread formation in the conti-
nental region (aproximately 42.5% of thearea).
Thenthe secondary forest follows, with agreater
number of trees, among the most abundant being
Fagara macrophylla, Pycnanthus kombo, Cola
acuminataand, aboveall, Musangasmithii. This
secondary forest covers 31.8% of the surface of
the Continental Region.

Mangroves grow in the mouths of the greatest
rivers(Ntem, Uoroand mainly intheM uni estua-
ry), with Rhizophoramangle and Avicennianiti-
da being the most characteristic species.
Between the mangroves and the rain forest, a
Pandanus candelabrum formation is localy
developed. Riparian vegetation a ongriver banks
is noteworthy for its stands of bamboo
(Oxytenanthera abyssinica) and Nipa spp.
Littoral vegetation ischaracterized by thepresen-
ce of coconut trees (Cocos nucifera), ‘ egombe-
gombe (Terminalia catappa) and, on sandy
beaches, Ipomoea pes-capreae.
Placeswhichnaturally lack rainforest may alsobe
of bryological interest. All along the shore, on
very sandy soils, coastal grasdands appear. In
the wettest parts, Drosera indica and Lycopo-
diumsarcocauloncanbefound (Guinea1946) and
Fphagnum spp. have also been recorded.

Other non-forested placesarethe’ cerrosclipula’

(inselbergs), promontories formed by eruptive
rock, extremely resi stent to erosionand colonized
by herbaceousplants(Graminae, ferns, orchids),
lichens and mosses, including species of
Sphagnum.

1.4.-Higtory of thebryological exploration of the
Republicof Equatorial Guinea.

The botanistswho have collected equatoguinean
mosses and liverwortsare shownin Table 1.

As can be seen, Bioco and Annobdn islands are
the only bryologically explored regions of the
country.

Bioco has been visited by Europeans since the
end of the 15th century. Inthe19th century, itwas
a strategic port on long distance sea routes. Di-
sputed by the Portuguese, Spanish and British, it
was visited by a number of scientists, mainly
GermanandEnglish.

Thefirst collection of an equatoguinean bryophy-
te(Leeunea caespitosa) wasmadeby the German
Vogd,inBioco,on30November 1841 (Jones1972:
40). Further expeditionsweremadeinthe 1860s,
1880sand 1890s, mostly by Germanbotanists. The
largest collections were made by Mann and
M onkemeyer, both in Bioco. In September 1883,
Danckelmann made thefirst and only published
collection in the continental region: Fissidens
danckelmannii. Thisspecimen comesfrom oneof
theidetsof theElobeyes, inthemouth of theMuni
estuary, at that time more accessible than the
unknown and dangerousinterior.

In the 20th century, the German expedition to
Central Africafrom 1910t01911 producedthefirst
records for Annobon.

Thenext collectionwasmadebetween 1932-33 by
Exell, who participated in abotanical expedition
fromtheBritishMuseum of Natural History tothe
islandsinthe Gulf of Guinea. Theexpeditionwas
of little benefit from abryological point of view;
only one specimen was collected in Annobén,
being the very common species Octoblepharum
albidum.

In 1953, the Scandinavian Knut Bystrém carried
out the most significant sampling ever made in
Equatorial Guinea. He collected in Bioco and
Annobdn, mostly lichens, but also some bryo-
phytes. Work on hisliverwortsby Arnell produ-
ced a list of 33 species for Bioco and 34 for
Annohon, containing 170recordsinal. Bystrém’s
collectionswere the basisfor the descriptions by
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Arnell of severa new species and varieties,
although most of these were later reduced to
synonymy.

M. Monod gave Potier de la Varde some bags
containing five mosses from Bioco collected in
1951. Inthesameyear, C.A. Thorold collectedfive
liverwortsand two mossesduring aphytosanitary
study of the cocoa plantations in Bioco.

2. PRELIMINARY CHECK-LIST OF THE
BRYOPHYTES OF THE REPUBLIC OF
EQUATORIAL GUINEA

Thefollowing preliminary listincludes159taxa,
82 liverworts and 77 mosses, published until
1995. Inthelist of validtaxa, localities, collectors
andbibliographicreferencesareindicated. Syno-
nyms and invalid taxa as they appear in the
bibliography are given in the second list.
Table2 showsthenumber of known taxafor each
of the three territoriesof Equatorial Guinea.

VALIDTAXALIST
LIVERWORTS

Adeanthusdecipiens(Hook.) Mitt. Bioco: Basilé
Peak, 2600 m, between Andrewsianthus
bilobus, Mann,NY, (Mitten 1863: 166, Grolle
1972:359).

Andrewsianthus bilobus (Mitt.) Grolle Bioco:
Basilé Peak, 2600 m, Mann, NY type, G + K
isotype, (Mitten 1863: 166, Grolle 1963: 437,
Augier 1985:40).

Anthocerosdilatatus Steph. Bioco: Ménkemeyer
15, 27, (Stephani 1886: 95); Moka, 1450 m,
Bystrém1001, (Arnell 1956: 527).

AnthocerosfuciformisMont. Annoboén: Quioveo,
rainforest, onbranches, Bystrom422, 428; 200-
300m, Bystrom447, (Arnell 1956: 532, Augier
1985:17).

Arachniopsisdiacantha(Mont.) M.HoweAnno-
bén: SantaMina, at the summit, on decaying
wood, Bystrom, (Arnell 1956: 529).

ArchilgleuneaafricanaSteph. Bioco: s.loc., Buch-
holzs.n., Gtype, (Stephani 1911: 705, Vanden
Berghen1951: 115, Augier 1975: 70).

Bazzania decrescens(Lehm. & Lindenb.) Trevi-

sanssp. molleri (Steph.) E.W. JonesAnnobdn:
SantaMina, rain forest, 640 m, Bystrém 50;
ditto, summit, on decaying wood, Bystroms.
n., (Arnell 1956: 529).

CalypogeiaannabonensisSteph. Annobon: Santa
Mina, summit, Mildbraed 6758, (Mildbraed
1922:158).

Calypogeiafissa(L.) Raddi Annobon: SantaMina,
rainforest, Bystrom628, (Arnell 1956: 529).

Caudalejeunea africana (Steph.) Steph. Bioco:
onbark, Monkemeyer 4, (Stephani 1886: 93); s.
loc., Ménkemeyer 545, Gtype, (VandenBerghen
1948: 97); Moka, 1600m, Bystr6m 1005, (Arnell
1956: 527); (Augier 1985: 75).

Cephalozia connivens (Dicks.) Lindb. spp. fissa
(Steph.) Véna. Bioco: Maller (V&1a1988: 185).

Ceratolgjeunea calabariensis Steph. Annobdn:
Quioveo, 500 m, Mildbraed 6686, (Mildbraed
1922:158).

Ceratolgjeunea jungneri Steph. Bioco: Moka,
1600 m, Bystrom 657, 681,1005 p.p. (sterile,
probably C. jungneri), (Arnell 1956: 527); epi-
phyteon cacao, Thorold, (Thorold 1955: 223).
Annobdn: Santa Mina, 650 m, on stem of
Cyathea, Bystrdm 611; northern crater, west
margin, 350 m, Bystrdm310; lowland, Bystrom
191, (Arnell 1956: 529).

Ceratol gjeunea umbonata Steph. Bioco: epiphy-
teon cacao, Thorold, (Thorold 1955: 223).
Ceratolejeunea zenkeri Steph. Bioco: epiphyte

oncacao, Thorold, (Thorold 1955: 223).

Cheilolejeunea cordistipula (Steph.) Grolle ex
E.W. Jones. Bioco: 2000m, Newton, G 13885
type of Pycnolejeunea angustiflora Steph.,
(Stephani 1914: 601, Jones1985: 397).

Cheilolejeunea serpentina (Mitt.) Mizut. Bioco:
Moka, Bystrom682, (Arnell 1956: 527); Ureka,
on cacao stems, 150 m, Thorold 120, TF 120,
(Thorold 1955: 223, Jones1954b: 385). Anno-
bén: Quioveo, rainforest, Bystrém421, Crater
Lake, shore, on stones, 275 m, Bystrém 209;
northern crater, west margin, 350 m, Bystrém
327; Pico de San Pedro, 400 m, Bystrém 497,
566, (Arnell 1956: 529).

Cheilolgeuneasurrepens(Mitt.) E.W. JonesAn-
nobon: Pico de San Pedro, on bark, 400 m,
Bystrom566, (Arnell 1956: 534).

Cheilolejeuneatrifaria (Reinw., Blume& Nees)
Mizut. Bioco: Ménkemeyer 33, (Stephani 1886:
94). We have some doubts about this record.



Jones(1954a: 379) commentedthat thissample,
recordedin Stephani (1886) asLejeuneagran-
distipula Steph., isavery different plantfrom
the Sao ToméL. grandistipulain Stephani’s
herbarium and might not beaCheilolejeunea.

Coluradigitalis(Mitt.) Steph. Annobén: Centro,
on Theobroma, Wrigley, (Jones 1979: 387,
Augier 1985:92).

Cyathodium africanum Mitt. Bioco: Ménkeme-
yer 19, 26, (Stephani 1886: 94). Annobon: S.
Juanca, near water, Bystrdm252; lowland, By-
strém 192; ditto, 200-300 m, Bystrom s. n.,
(Arndl 1956: 529).

Drepanol g eunea vesiculosa (Mitt.) Steph. Bio-
co: Moka, Bystrém1005p.p., (Arne1 1956: 527).

Dumortiera hirsuta (Sw.) Nees. Bioco: Mann,
(Mitten 1863: 169); Monkemeyer 11, (Stephani
1886:94).

FrullaniaangulataMitt. Bioco: Newton, G holo-
typeof F. newtonii Steph., (Vanden Berghen
1976: 71). Annobdn: Quioveo summit, Mild-
braed6582, G, (Mildbraed 1922: 158, Vanden
Berghen1976: 71).

Frullania apicalis Mitt. Bioco: Mann, NY,
(Vanden Berghen 1976: 52); surroundingsof
Moka, Bystrdm837, UPSholotypeof F. lace-
rilobavar. acutifoliaS. Arnell, (Arnell 1956:
528, VandenBerghen 1976: 47-56).

Frullaniaarecae(Spreng.) Gottsche Bioco: M oka,
1600m, Bystrom559, 650, 657, 797, 799, 1003,
1006; northernslopesof BasiléPeak, between
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Basiléand Refugio, Bystrom 137, (Arnell 1956:
527).

Frullaniacaffraria Steph. Bioco: M oka, Bystrom
791b, (Arnell 1956: 528).

Frullania diptera (Lehm.) Drége Annobon:
northern crater, west margin, 400 m, Bystrém
345, (Arnell 1956: 532).

Frullaniaericoides(Nees) Mont. Bioco: Monke-
meyer 29, (Stephani 1886: 94). Annobén: dry
shrub forest, common on stones, 100-300 m,
Mildbraed 6593, 6690, (Mildbraed 1922: 158);
northern crater, west margin, Bystrém 332;
SantaCruz, from high altitude, Bystrém247;
lowland in the North, on Jathropa, Bystrém
167, (Arnell 1956: 532).

FrullaniacbscurifoliaMitt. Annobdn: Crater Lake,
dry forest, Bystrom464, UPSsubF. laceriloba
Steph., (Arnell 1956: 532, Vanden Berghen
1976:147).

Frullaniatrinervis(Lehm.) DrégeBioco: Moka,
Bystrém643, 1007; BasiléPeak, betweenBasilé
and Refugio, Bystrom37, (Arnell 1956: 527).

Lejeunea acuta Mitt. Bioco: on lichens, Mann,
(Mitten 1863:168); M oka, Bystrém667, 674,
1005; northern slopes of Basilé Peak, L oreto,
1400 m, Bystrdm528, 529; between Basiléand
Refugio, Bystrém132, 137, (Arnell 1956: 528,
529). Annobon: Crater L ake, dry forest, Bystrém
459,515; Quioveo, rainforest, pendant fromall
trees, 630 m, Bystrom403, 405, 406,412,419,
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(Arnel 1956:532).

Lejeuneaautoica Schuster Bioco: Bokoko Estate,
oncocoa, Thorold, TF1156, (Jones1987: 506).

Lejeunea caespitosa Lindenb. Bioco: Moka, By-
strém643,674,676,797,799,809, 1006, (Arnell
1956: 528); ‘ ad saxamaritimaaquadulciirrigat’,
Vogel, K typeof L. vogelii Tayl., (Jones1972:
40); Laka, on Cacao, 150m, Thorold 119p.p.,
(Jones1972: 40). Annobdn: Crater Lake, dry
forest, Bystrom305, 373,376, 377; Crater Lake,
eastern side, 260 m, Bystrém 349; northern
crater, western margin, 350 m, Bystrém 324;
Quioveo, rainforest, 630m, Bystrdm408, 419,
438and200-300m, Bystrém443, (Arnell 1956:
532).

The records from Annobén and Bioco cited in
Arnell (1956: 528 and 532) arebased onLejeu-
neasaccatiloba Steph. But Jones(1972) com-
mented that most plantsnamed L. saccatiloba
by Stephani areL. confusa. However thetype
of L. saccatiloba is L. caespitosa. Are the
plants cited by Arnell L. caespitosa or L.
confusa ? We cannot be sure without re-
examiningtheoriginal material.

Lejeuneacamerunensis(Steph.) E.W. JonesAn-
nobodn: SantaMina, rainforest, Bystrém627,
(Arnel 1956:532).

Lejeuneaflava (Sw.) Neesssp. tabularis(Spren-
gel) S. Arnell Bioco: Mdnkemeyer 8,9,12, 14,
24, (Stephani 1886: 94); Monkemeyer, G 7896
asL. capensis, (Jones1968: 552); M oka, 1600
m, Bystrém667, 674,797, 1002; BasiléPeak,
2500m, Bystrém109, (Arnell 1956: 528).

Lejeuneagrossecristata (Steph.) E.W. JonesBio-
co: Moka, Bystrom660b, (Arnell 1956: 529).
Annobon: Quioveo summit, Mildbraed 6582,
(Mildbraed 1922: 158); Quioveo, rainforest,
630m, Bystrom407, 412; northerncrater, west
margin, 350m, Bystr 6m316a; SantaMina, stem
of Cyathea, 650 m, Bystrém614, (Arnell 1956:
534).

Lejeunearamosissima Steph. Bioco: M oka, 1500
m, Bystrém850, 650, 657, (Arnell 1956: 529,
Augier 1985: 81). Annoboén: Quioveodope, on
Elaeis, Mildbraed 6549, G 7902, (Mildbraed,
1922: 158, Jones1967: 303); Quioveo summit,
Mildbraed 6580 (G 10386), 6707 (G 10379),
(Mildbraed, 1922: 158, Jones1967: 303); nor-
therncrater, west side, 350m, Bystrom, (Arnell
1956: 534); (Augier 1985: 81).

Lepidozia succida Mitt. Bioco: Mann, (Mitten
1863: 166); Monkemeyer 18, 28, (Stephani 1836:
92).

Leptoscyphus infuscatus (Mitt.) E.W. Jones ex
GrolleBioco: Basilé Peak, on decayed wood,
2430m, Mann 186, Gtype, (Mitten 1863: 165,
Jones1953: 198, Augier 1985: 37).

Leucolejeuneaxanthocarpa(Lehm. & Lindenb.)
EvansBioco: (Jones1973: 546, Evans1907).

Lophocolea bidentata (L.) Dum. Bioco: Basilé
Peak, on trees, 2430 m, Mann, (Mitten 1863:
165, Jones1953: 185).

Lophocolea concreta Mont. Annobon: s. loc.,
Bystrém209, (Arnell 1956: 532).

LophocoleadifformisNees. Bioco: M oka, 1600 m,
Bystr6m680, (Arnell 1956: 528).

Lophocoleamuricata (Lehm.) NeesBioco: Basilé
Pesak (afew fragments only), 2430 m, Mann,
(Mitten 1863: 165).

Lopholejeunea jonesii Vanden Berghen Bioco:
Moka, Bystrém681, 797,808, 1002; BasiléPeak,
between Basilé and Refugio, Bystrom 133,
(Arnell 1956: 528).

However, Vanden Berghen (1984 433-434) didnot
seem to accept the Bioco record of Arnell.

Lopholgeuneanigricans(Lindenb.) Schiffn. Bio-
co: (VandenBerghen 1984: 425, asL. abortiva
var.fragilis),s.loc.,v.d. Boschs.n., L 910.215-
1669, sub L. sagraeana.

Lophol gjeunea subfusca (Nees) Steph. Bioco: s.
loc., Ménkemeyer 31, (Stephani 1886: 94), 4
holotypeof L. moenkemeyeri Steph., (Stepha-
ni 1886: 94,V andenBerghen1984: 444). Anno-
bén: Crater L ake, dry forest, Bystrom 378; Qu-
ioveo, rainforest, onbark, Bystrom421, (Arnell
1956:532).

Marchantia pappeana Lehm. Bioco: Bischler-
Causse (1993) confirms one voucher of this
species, Mildbraed 6275, type of M. flaves-
cens.

Arnell (1956: 528) cited Marchantia chevalieri
Steph. from Bioco: M oka, Bystrm 643, 657,
but theidentity of thesevouchersisuncertain.
M. chevalieri is one synonym of M. debilis
Goebel, but in the past there has been much
inconsistency in the naming of specimens of
Marchantia. Most authors have treated M.
chevalieri asasynonym of M. wilmsii Steph.
(=M. pappeana), but both M. papeanaand M.
debilis have been described in the literature



under the name M. wilmsii. Bischler-Causse
(1993) did not confirm M. wilmsii inBioco.

Marchesinia excavata (Mitt.) Schiffn. Bioco:
Monkemeyer 7, 32, (Stephani 1886: 94, Augier
1985: 77). Annobdn: Quioveo summit, Mild-
braed 6584; Santa Mina summit, Mildbraed
6757, (Mildbraed 1922: 158).

Mastigolejeuneaauriculata (Wils.) Schiffn. An-
nobon: Crater Lake, dry forest, Bystrom 375,
378; lowland, Bystrom190, 196, (Arnell 1956:
532).

Mastigolejeunea turgida Steph. Bioco: (Augier
1985:72).

Mastigophora diclados (Brid. ex Web.) Nees
Bioco: Mann, (Mitten 1863: 166). Annobon:
Quioveosummit, Mildbraed 6581, 6685, (Mild-
braed 1922: 158).

Probably, therecordscited by Arnell asMastigo-
phoraafricanaS. Arnell var. annobonensisS.
Arnell nom.inval. bdlongtoM. diclados(Grolle
1978: 13 synonymised Mastigophoraafricana
with M. diclados): Annobon: Quioveo, rain
forest, ontreeroot, Bystrdm416; SantaMina,
summit, on tree, Bystrom 625, 626; ditto, on
stem of Cyathea, abundant, 650 m, Bystrém
605, (Arnell 1956: 532, Augier 1985: 36).

Metzgeria bystroemii S. Arnell Bioco: Loreto,
1400m, Bystrom821, (Arnell 1956: 528, Augier
1985:26).

Metzgeria saxbyi Pears. Bioco: Moka, 1450 m,
Bystrom1002, (Arnell 1956: 528).

MetzgeriacamerunensisSteph. Annobon: Crater
Lake, dry forest, Bystrom 459, (Arnell 1956:
533).

Microlejeunea africana Steph. Bioco: M oka, By-
strém640, 660b, 667, 1003, 1004, 1005, 1006,
(Arndl 1956: 528). Annobdn: SantaMina, rain
forest, Marugo, Bystrom567; northerncrater,
westmargin, 350m, Bystrom305; Quioveo, rain
forest, on trees, 630 m, Bystrom412, (Arnell
1956:533).

Odontol g eunealunulata (Web.) Schiffn. Bioco:
s.loc., Manns.n.,NY 1868, (Teeuwen 1989:
2).

Phaecocerosjollyanus (Steph.) S. Arnell Bioco:
M oka, roadbank, Bystrdm 643, (Arnell 1956:
528).

Plagiochila africana Steph. Bioco: Ménkeme-
yer, BM subP. praemorsa, (Jones1962: 295).

Plagiochila barteri Mitt. Bioco: Modnkemeyer,
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BM subP.mauritiana, (Jones1962: 278, Augier
1985:53).

Plagiochila bidentula Steph. Annobo6n: Santa
Mina, rainforest, 650 m, Bystréms. n.; Quio-
veo, rain forest, on branches, Bystrém 424,
(Arnell 1956: 533). Jones(1962: 261) conside-
red this is probably a depauperate form of
another species.

Plagiochilaeffusa Steph. Bioco: Mildbraed 7116,
1911 (G 1881) type of P. oblon-gotrigona
Steph., (Jones1962: 321).

Plagiochilaintegerrima Steph. Bioco: Mann, K
sub P. sarmentosa, (Jones1962: 269).

Plagiochilamonkemeyeri Steph. Bioco: Ménke-
meyer, G 1436type, (Jones1962: 323); Moka,
Bystrom681a, (Arnell 1956: 528).

Plagiochila praemorsa Steph. Bioco: Monkeme-
yer 10, 17 ontrees(Gtype) (Jones1962: 301),
29 (Stephani, 1886: 92); ‘ PicodeFernando Po’
(BasiléPeak ?),2700m, Bystréms. n., (Arnell
1956: 528); (Augier 1985: 36). Annobdn: Santa
Mina, rainforest,650m, Bystréms.n., (Arnell
1956:533).

Plagiochila punctata Tayl. Bioco: Moka, By-
stréma837 p.p., (Arnell 1956: 528).

The occurrence of this predominantly European
species seems most unlikely. It is probably a
misidentification (see Jones1962: 274).

Plagiochilaloloensis Steph. Bioco: M oka, 1500
m, Bysirom779, 1006; L oreto, 1400 m, Bystrém
832, (Arnell 1956: 529).

Plagiochila squamulosa Mitt. Bioco: M oka, By-
strom 666, 800; between Basilé and Refugio,
Bystrém131, (Arnell 1956: 529).

Plagiochila strictifolia Steph. Annobén: Quio-
veo, 400-600m, Mildbraed 6571, 6572, 6682,
(Mildbraed 1922: 158); SantaMina, rainforest,
on bark, Bystrom 563, 618; Crater Lake, dry
forest, Bystrém 379, 459; Quioveo, on tree
trunks, Bystrém 427; lowland, Bystrém 194,
(Arnell 1956:533).

PlagiochilaterebransNees& Mont.ex Lindenb.
Annobon: Santa Mina, summit, Mildbraed
6758, (Mildbraed 1922: 158); Mildbraed 6583,
G 5384typeof P. pallidevirens Steph., (Jones
1962: 307); Quioveo, rain forest, in the fog
region, 360 m, Bystrém 390, 418, 424; Crater
Lake, west margin, dry forest, 350 m, Bystrém
s. n.; Crater Lake, west side, dry forest, By-
strém 267, 370, 378, 467; the shore, Bystrém
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207,233; northern crater, shore, easternside,
onstones, 275m, Bystrom212; n.loc., Bystrom
445, (Arnell 1956: 533, Augier 1985: 55).

Plagiochila tricuspis Steph. Bioco: Moka, By-
strém, 787, 791, 799, (Arnell 1956: 529). An
omitted species in the Jones revision of
African Plagiochila dueto poorly devel oped
examples(Jones1962: 261).

Porellasubdentata(Mitt.) E.W. Jonesvar. came-
runensisE.W. JonesBioco: Mdnkemeyer,BM,
(Jones1963: 458).

Prionolejeunea grata (Gottsche) Schiffn. Anno-
bén: Santa Mina, rain forest, Bystrém 627,
(Arndl 1956: 529).

Radula appressa Mitt. Bioco: MOnkemeyer 13,
(Stephani 1886: 93). Annobdn: SantaMina,rain
forest, Bystrém507,618, 627; Marugo Bystrom
567; Quioveo, rainforest, Bystrom419, (Arnell
1956:534).

Radula boryana (Web.) Nees Bioco: Mdnkeme-
yer,BM, (Jones1977: 497). Annobdn: Quioveo
sope, Mildbraed 6681, (Mildbraed 1922: 158).

Radula stipatiflora Steph. Bioco: Santa Isabel
Peak, 2500 m, Bystrém109, (Arnell 1956: 529);
2000 m, Newton, G 17557 type of R. newtoni
Steph., (Jones1977: 488, Augier 1985: 32).

RadulatamariscinaMitt. Bioco: M oka, Bystrom
667,674; betweenBasi|éand Refugio, Bystrom
132,137, (Arnell 1956: 529).

Riccardialimbata (Steph.) E.W. JonesAnnobdn:
SantaMina, rainforest, stem of Cyathea, 650
m, Bystrém601; 200-300m, Bystrém444, (Arnell
1956:534).

Ricciamoenkemeyeri Steph. Bioco: Monkemeyer
3, (Stephani 1886: 95).

Schiffneriol gjeunea pappeana (Nees) Gradstein.
Bioco: Mann, (Mitten 1863: 167); Mann 694
p.p., K +NY, (Jones1954c: 400, Gradstein &
V anden Berghen 1985: 183); Moka, Bystroms.
n., UPP, (Gradstein & Vanden Berghen 1985:
183). Annobon: Northern Crater, westernside,
onbark, 350m, Bystrom271, (Arnell 1956: 534,
Gradstein & Vanden Berghen 1985: 183).

Schiffneriol ejeunea polycarpa (Nees) Gradstein
Bioco: Moka, Bystrém 660, 6744, 791b, 837,
(Arndl 1956: 529).

MOSSES

Brachymenium nepalense Hook. Bioco: Mann,
(Mitten 1863: 155, Schultze-Motel 1975: 495,
O’ Sheal995:101).

Bryum apiculatum Schwaegr. Bioco: on ground,
Dustn71, (Brotherus1897: 245, Schultze-Motel
1975:496, 0 Shea1995:104).

Bryum coronatum Schwaegr. Bioco: (Schultze-
Mote 1975: 496, O’ Shea1995: 105).

Bryum rhypariocaulon C. Mll. Bioco: on tree
trunk, Monkemeyer s.n., H isotype, (MUller
1886:507,0chi 1972: 67, Schultze-Motel 1975:
496,00’ Shea1995: 107).

Callicostella africana Mitt. Bioco: Mann, (Mit-
ten 1863: 161, Schultze-Motel 1975:507,0'S-
hea1995:108).

Callicostella brevipes (Broth.) Broth. Bioco:
(Demaret& PotierdelaVarde1952: 371, Schult-
ze-Motel 1975: 508, O’ Sheal1995: 108).

Callicostellaconstricta(C. Mll.) Kindb. Bioco:
on ground, Monkemeyer, (M Uller 1886: 515,
Demaret & PotierdelaVarde1952: 391, Schult-
ze-Mote 1975: 508, O’ Shea1995: 108).

Callicostella parvula Broth. in Mildbraed, nom.
nud. Annobon: SantaMinasummit, Mildbraed
6706, (Mildbraed 1922: 159, Schultze-Motel
1975:509, O’ Shea1995: 108).

Callicostella seychellensis (Besch.) Kindb. An-
nobon: (Demaret& Potier delaVarde1952: 364,
Schultze-Motel 1975: 509, O’ Shea1995: 108).

CalymperesannobonenseBroth.inMilbraed, nom
nud. Annobdn: 400 m, Mildbraed 6692,
(Mildbraed 1922: 158, Schultze-Motel 1975:
487,0' Shea1995: 109).

CalymperessubtenellumBroth.inMildbraed, nom.
nud. Annobdén: above SanPedro, dry forest,on
stones, Mildbraed 6755, (Mildbraed 1922: 158,
Schultze-Motel 1975: 489, O’ Shea1995: 110).

Campylopus hensii Ren. & Card. Bioco: Adams
18c, (Frahm 1985: 91). Inaccurately cited in
O’ Shea (1995: 113) from Equatorial Guinea
rather than Bioco.

Chryso-hypnum frondosum (Mitt.) Buck Bioco:
onstonesupthemountain, 915-2430m, Mann,
(Mitten 1863: 158, Schultze-Motel 1975: 523,
O’ Sheal995:116).

Cyclodictyonannobonense Broth. inMildbraed,
nom. nud. Annobén: SantaMinasummit, Mild-
braed 6705, (Mildbraed 1922: 159, Schultze-
Motedl 1975:509, O’ Shea1995: 117).

Cyclodictyon laete-virens (Hook. & Tayl.) Mitt.
Bioco: Basilé Peak, on trees, 2430 m, Mann,
(Mitten 1863: 163, Schultze-Motel 1975: 510,
O’ Sheal995:117).



DaltonialonginervisMitt. Bioco: with Lepidopi-
lidium devexum, Mann, (Mitten 1863: 163,
Demaret 1955: 378, Schultze-Motel 1975: 511,
O’ Sheal995:117).

Daltonia mitteni Kis. Bioco: Basilé Peak, with
Neckerapennata, 1130m, Mann, (Mitten 1863:
162, Demaret 1955: 378, Schultze-Motel 1975:
511,00 Sheal995:117).

Daltonia splachnoides(Sm.) Hook. & Tayl. Bio-
co: Basilé Peak, with Plagiothecium
nitidifolium, Mann, (Mitten 1863: 163, Schult-
ze-Motel 1975: 511, O’ Sheal995: 117). This
voucher isfragmentary and it should be cited
withdoubts(Demaret 1955: 377).

Dicranum obliquatum Mitt. Bioco: Basilé Peak,
ontrees, Mann, (Mitten 1863: 148, Schultze-
Motedl 1975: 484, O’ Shea1995: 118).

Distichophyllumannobonense Broth.inMildbr.,
nomnud. Annobén; SantaMinasummit, Mild-
braed 6704, (Mildbraed 1922: 159, Schultze-
Motd 1975:511, 0’ Shea1995: 119).

DistichophyllumprocumbensMitt. Bioco: Mann,
(Mitten1863: 163, Demaret 1955; 380, Schultze-
Motel 1975:511, O’ Shea1995: 119).

Ectropothecium diffusum (Mitt.) Jaeg. Bioco:
Barter, (Mitten1863: 157, Schultze-Motel 1975:
521, 0 Sheal1995: 120).

Ectropothecium taxiforme (Brid.) Broth. Anno-
bén: Quioveo, Mildbraed 6684, (Mildbraed
1922: 159, Schultze-Motel 1975: 522, O’ Shea
1995:121).

Ectropotheciumtriviale(C. Miill.) Kindb. Bioco:
onground, Monkemeyer, (M Uller 1886: 521);
Mokalake, Monod 10501, (Potier delaVarde
1953: 485, Schultze-Motel 1975: 522, O’ Shea
1995:121).

Entodontopsisnitens(Mitt.) Buck & Irel. Bioco:
on decaying wood, Barter, (Mitten 1860: 51,
Schultze-Motel 1975: 516, O’ Shea1995: 121).

Fissidens danckelmannii C. Miill. Continental
Region: Elobey Idand, mixedwithsmall liver-
worts, on tree bark, Danckelmann, (Muller
1886: 505, Schultze-Motel 1975: 475, 0’ Shea
1995:125).

FissidenszppelianusDozy & Molk. Bioco: inwet
place, Monkemeyer, PC type, (MUller 1886:
504, Schultze-Motel 1975: 478, Pursell et al.
1992: 53,0’ Shea1995: 130). Confusingly cited
inO’ Shea(1995) from Equatorial Guineaaswell
asfrom Bioco.
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Hookeriopsis mittenii P. Varde Bioco: Mann,
(Mitten1863: 159, Potier delaVarde1927: 138,
Schultze-Motdl 1975: 510, 0’ Shea1995: 134).

Hypnella abrupta (Mitt.) Jaeg. Bioco: Mann,
(Mitten1863: 161, Demaret 1955; 388, Schultze-
Motd 1975: 507, O’ Shea1995: 136).

Hypopterygium laricinum (Hook.) Brid. Bioco:
Mann, (Mitten 1863: 164, Schultze-Motdl 1975:
512,0' Sheal1995: 137).

Hypopterygiumtenellum C. Miill. Bioco: on the
ground, Ménkemeyer, (MUller 1886: 514,
Schultze-Motd 1975: 512, O’ Shea1995: 137).

| sopterygiumsubmicrotheciumBroth. & Par. An-
nobén: Quioveo,450m, Mildbraed 6547 expte.,
(Mildbraed 1922: 159, Schultze-Motel 1975:
522,0' Shea1995: 138).

Lepidopilidiumdevexum(Mitt.) Broth. Bioco: see
Daltonia longinervisin Mitten (1863: 163).
However itisnot citedin page 159 nor picked
up by Schultze-Motel in his list (Schultze-
Motel 1975).

Lepidopilum callochlorum C. MUill. ex Broth.
Bioco: Moka, Monod 10500, (PotierdelaVarde
1953: 483, Schultze-Motel 1975: 510, O’ Shea
1995:139).

Leptodontiumflexifolium(Dicks.) HampeBioco:
Basilé Peak, rocks inside the largest crater,
Mann, (Mitten 1863: 150, Schultze-M otdl 1975:
492,00’ Shea1995: 140).

Leucomium strumosum (Hornsch.) Mitt. Bioco:
(Potier delaVarde1936: 183, Schultze-Motel
1975:511, 0 Shea1995: 143).

LeucophanesannobonenseBroth.inMildbr., nom.
nud. Annobén: Quioveo, 500-600m, Mildbraed
6570, (Mildbraed 1922: 158, Schultze-Motel
1975: 486, O’ Shea 1995: 144). Species not
includedintheLeucophanesworldrevision of
Sdazar (1993).

Macromitrium sulcatum (Hook.) Brid. Bioco:
(Mitten 1863: 152, Schultze-M otel 1975: 500,
O’ Sheal1995: 146).

Mittenothamnium pallescens Broth. in Mildbr.,
nom. nud. Annobon: Quioveo path, decaying
wood, 450 m, Mildbraed 6548, (Mildbraed
1922: 159, Schultze-Motel 1975: 523, O’ Shea
1995:147).

Mittenothamnium reptans (Hedw.) Mitt. Bioco:
915-2430m, Mann, (Mitten 1863: 158, Schultze-
Motd 1975: 523,00’ Shea1995: 147).

Neckera pennata Hedw. Bioco: Basilé Peak, on
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trees, 1830m, Mann, (Mitten 1863: 160, Schult-
ze-Motel 1975: 505, O’ Shea1995: 148). Howe-
ver, De Sloover (1977: 44) indicated that this
identificationmay beanerror.

Neckeropsis disticha (Hedw.) Kindb. Bioco:
Mann, (Mitten 1863: 160, Schultze-Motdl 1975:
505, 0’ Shea1995: 149).

Octoblepharum albidum Hedw. Annobén: Pico
do Fogo, 430 m, Exell 907, (Exell 1944: 391,
Schultze-Motdl 1975: 487, 0’ Shea1995: 149).

Orthostichella pentasticha (Brid.) Buck Bioco:
BasiléPeak, ontrees, 2430 m, Mann, (Mitten
1863:156, Schultze-M otel 1975: 504, O’ Shea
1995:150).

Orthostichidiuminvolutifolium(Mitt.) Broth. spp.
involutifolium Bioco: (Argent 1973: 595,
Schultze-Motdl 1975: 503, O’ Shea1995: 150).

Orthostichidiuminvol utifoliumspp. thomeanum
(Broth.) Argent Bioco: (Argent 1973: 595,
Schultze-Motdl 1975: 503, O’ Shea1995: 150).

PhilonotisannobonensisBroth. in Mildbr., nom.
nud. Annobon: ‘Vorland', streambed, onlava,
Mildbraed 6689, (Mildbraed 1922: 158, Schult-
ze-Motel 1975: 498, 0’ Shea1995: 152).

Philonotiscernua (Wils.) Griffin & Buck Bioco:
BasiléPeak, 2500m, Mann, (Mitten 1863; 153,
Richards1952: 69, Schultze-Motel 1975: 498,
O’ Sheal995:152).

Philonotisflavinervis(C. Mdill.) Kindb. Bioco:in
spring, Ménkemeyer, (M iller 1886: 511, Schult-
ze-Motel 1975: 499, O’ Shea1995: 152).

Pilotrichella communis C. Miill. ex Dus. Bioco:
Moka, Monod 1050, (Potier delaV arde 1953:
483, Schultze-Motel 1975: 504, O’ Shea1995:
153).

Pinnatellaminuta (Mitt.) Broth. Bioco: Southwe-
stern coast, Bokoko, 14 km to the North from
Punta de Sogre, under tropical forest,
Mildbraeds.n.,H-BR, (Enroth 1994 37).

Plagiomnium rhynchophorum (Hook.) T. Kop.
Bioco: Mann, (Mitten1863: 162, Schultze-Mo-
tel 1975:498, 0 Sheal995: 155).

Plagiothecium nitidifolium (Mitt.) Jaeg. Bioco:
BasiléPeak, ontrees, 2430 m, Mann, (Mitten
1863: 158, Schultze-Motel 1975: 515, 0’ Shea
1995:155).

Pogonatum gracilifolium Besch. Bioco: Moka,
1150m, s.coll. 18, (December 1951),BM, (De
Sloover 1986: 286); Moka, 1200m, s.coll.s.n.,
(December 1951), BM, (DeSloover 1986: 295,

O’ Sheal1995: 156).

PolytrichumcommuneHedw. var. communeBio-
co: Basilé Peak, on the very summit, Mann,
(Mitten 1863: 164, Schultze-Motel 1975: 525,
O’ Shea1995: 157). However, thisspecieswas
notincludedin DeSloover (1986: 256-260).

Polytrichum subpilosumP. Beauv. Bioco: Basilé
Peak, Manns.n.,BM, (DeSloover 1986: 262).

Porothamnium stipitatum (Mitt.) Touw ex De
Sloover Bioco: 2280 m, Mann, (Mitten 1863:
156, Schultze-Motel 1975: 507, O’ Shea1995:
157); 2500m.,Mann1483,NY holotype; Basilé
Peak, 1150 m, Ménkemeyer, BR,H-BR (2), PC-
TH, partsof Hypnum moenkemeyeri C. Mll.
type; Basilé Peak, 2000 m, Newton, H-BR;
Dusén 102, BR,H-BR, PC-TH, probably, parts
of Thamnobryum serpenticaule C. Mlll. ex
Dusén type, (De Sloover 1983:138, O’ Shea
1995:157).

Porothamnium variifolioides De Sloover Bioco:
s.coll,,NY,(DeSoover1983: 132,00’ Sheal1995:
158).

Porotrichum annobonense Broth in Mildbraed,
nom nud. Annobén: Quioveo, 400 m, Mild-
braed 6683, (Mildbraed 1922: 158, Schultze-
Mote 1975: 506, O’ Shea1995: 158).

Porotrichum elongatum (Welw. & Duby) Gepp
Bioco: Basilé Peak, 1060 m, Monkemeyer,
(Mduller 1886: 517); on shaded stone, near
Malabo, Dusén, (Dusén 1895: 49, Schultze-
Motel 1975: 506); s. coll., BM, (De Sloover
1983: 105, O’ Shea 1995: 158). Annobon:
Quioveo, 400 m, Mildbraed 6683, H-BR, (De
Sloover 1983: 105, O’ Shea1995: 158).

Pyrrhobryum spiniforme (Hedw.) Mitt. Bioco:
Mann, (Mitten 1863: 162, Schultze-Motdl 1975:
498,00’ Shea1995: 160).

Racopilum tomentosum (Hedw.) Brid. Bioco:
Barter, (Mitten1863: 162, Schultze-Motel 1975:
502,00 Sheal1995: 161).

Radulina borbonica (Bel.) Buck Annobon:
Quioveo path, decaying wood, 450 m, Mild-
braed 6547, (Mildbraed 1922: 159, Schultze-
Moted 1975: 520, 0’ Shea1995: 161).

Regmatodon newtonii C. Mll. ex Broth. Bioco:
BasiléPeak, 2000 m, Newton, type, (Brotherus
1897: 281, Richards1952: 69, Schultze-M otel
1975:513,0' Shea1995: 161).

Renauldia dusenii (Broth.) Broth. Bioco: Basilé
Peak, 2500m, sterile, Newton, (Brotherus1897:
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504, 0 Sheal1995: 161).

Sematophyllum annobonense Broth. in Mildbr.,
nom. nud. Annobon; SantaMina, 600m, Mild-
braed 6756, (Mildbraed 1922: 159, Schultze-
Mot 1975:518, 0’ Shea1995: 167).

Syrrhopodon lamprocar pus Mitt. Bioco: Mann,
type, (Mitten 1863: 151, Schultze-Motel 1975:
490,0rban1981:173,0’ Shea1995:173).

Taxitheliumchloropterum(C. Mll.) Ren. & Card.
Bioco: on tree trunk, Ménkemeyer, (MUller
1886: 522, Schultze-Motel 1975: 519, O’ Shea
1995:173).

Thuidiumgratum(P. Beauv.) Jaeg. Bioco: Monke-
meyer 10, S-PA; s.n.,FH, S-PA, UPS, (Touw
1976: 156). Annobon: Mildbraed 6691, H,
LagunaA pata, Newton, (Touw 1976: 156,00’ S-
heal1995:173).

Thuidiumramusculosum(Mitt.) Jaeg. Bioco: Basilé
Peak, Mann s. n., NY holotype, K, (Mitten
1863: 161, Schultze-Motel 1975: 513, Touw
1976:183,0' Shea1995:175).

Thuidium tenuissimum Welw. & Duby. Bioco:
Mann249,NY , (Touw 1976: 151, O’ Sheal1995:
175).

Trachypodopsis serrulata (P. Beauv.) Fleisch.
var. serrulataBioco: Mann, (Mitten 1863: 156,
Schultze-Motdl 1975: 503, 0’ Shea1995: 177).

Vesicularia annobonensis Broth. in Mildbraed,
nom. nud. Annobdn: stream bed near Santa
Cruz, wet stone, Mildbraed 6597, (Mildbraed
1922: 159, Schultze-Motel, 1975: 524, O’ Shea
1995:180).

Vesiculariacodonopyxis(C. M{ll.) Broth. Bioco:
ontreebases, Monkemeyer, (M ller 1886: 518,
Schultze-Motdl 1975: 524, O’ Shea1995: 180).

Vesicularia scaturigina (Brid.) Broth. Bioco:
Mann, (Mitten 1863: 157, Schultze-M otdl 1975:
525,0' Shea1995: 181).

Vesiculariaterrestris(C. Mill.) Broth. Bioco: on
ground, Moénkemeyer, (Miller 1886: 520,
Schultze-Motel 1975: 525, O’ Shea1995: 181).

War nstorfiafluitans(Hedw.) Loeskevar. fluitans
Bioco: Mokalake, Monod 10501, (Potier dela
Varde 1953: 483, Schultze-Motel 1975: 514,
O’ Sheal995:181).

SYNONYMS AND EXCLUDED TAXA
LIVERWORTS
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Arachniopsismadagascariensis Steph. =Arachniopsis
diacantha (Monk.) M. Howe. (Arnell 1956: 529).

Aspiromitus dilatatus (Steph.) Steph. = Anthoceros
dilatatus Steph. (Arnell 1956: 527).

Bazzania moelleri Steph. = Bazzania decrescens spp.
molleri (Steph.) E.W. Jones (Arnell 1956: 529).

Cheilolgieunea principensis Steph. = Cheilolgeunea
serpentina (Mitt.) Mizut. (Arnell 1956: 527, 529,
Jones 1954b: 385).

Cyathodiumcaver narum Kunze= Cyathodiumafrica-
num Mitt. (Stephani 1886: 94).

Cyclolgeuneaannobonensis S. Arnell =Prionolgeunea
grata (Gottsche) Schiffn. (Arnell 1956: 529).

Dicranolgeuneaannobonensis S. Arnell =Marchesinia
sp. (Arnell 1956: 531).

Drepanolgeunea africana Steph. (?) No further refe-
rences, (Arnell 1956: 532. Annobdn: Quioveo, rain
forest, on trees, 630 m, Bystrém 412).

Drepanolgeunea clavicornis Steph. = Drepanolgjeu-
nea vesiculosa (Mitt.) Steph. (Arnell 1956: 527).

Frullania angustifolia Steph. = F. trinervis (Lehm.)
Drége(Arnell 1956: 527).

Frullaniabangiensis Steph. =Frullaniaericoides (Nees)
Mont. (Mildbraed 1922: 158).

Frullania laceriloba Steph. = Frullania obscurifolia
Mitt. (Arnell 1956: 532).

Frullanialaceriloba var.acutifolia S.Arnell =Frullania
apicalis Mitt. (Arnell 1956: 528).

Frullaniamoelleri Steph. =Frullaniacaffraria Steph.
(Arnell 1956: 528).

Frullaniasguarrosa Dum.=Frullaniaericoides (Nees)
Mont. (Stephani 1886: 94, Arnell 1956: 532).
Gymnanthe biloba Mitt. = Andrewsanthus bilobus

(Mitt.) Grolle (Mitten 1863: 166).

Gymnanthe decipiens (Hook.) Mitt. = Adelanthusde-
cipiens (Hook.) Mitt. (Mitten 1863: 166).

Hygrolejeunea pulcherrima Steph. = Lejeunea acuta
Mitt. (Arnell 1956: 528, 532).

Hygrolgjeuneastaudtiana Steph. (?) Nofurther referen-
ces, (Arnell 1956: 528. Bioco: Moka, 1600 m,
Bystr6m 676; northern slopesof BasiléPeak, 1400
m, Bystrém 821).

Leioscyphus repens Mitt. = Leptoscyphus infuscatus
(Mitt.) EW. Jones ex Grolle (Mitten 1863: 165).

Leeuneaeplicata Steph. =Leeunearamosissma Steph.
(Mildbraed 1922: 158, Jones 1967: 303).

Lejeuneagrandistipula Steph. =Cheilolgjeuneatrifaria
(Reinw., Blume & Nees) Mizut. (Stephani 1886:
94).

Lejeunea holtii Spruce (Arnell 1956: 533. Annobon:



Crater Lake, dry forest,Bystrém 372, 373; northern
crater, eastern shore, Bystrém 223). Reported by
Arnell as Potamolegjeunea holtii (Spruce) Greig-
Smith, butitissurely avery dubiousrecord of this
predominatly European species(Greig-Smith1948).

Lejeunea isomorpha Gottsche = Lejeunea flava spp.
tabularis(Sprengel) S. Arnell. (Arnell 1956: 528).

Lejeuneapappeana (Nees) Mitt. = Schiffneriolgjeunea
pappeana (Nees) Gradstein (Mitten 1863: 167).

Lejeunea sagraeana (Mont.) Gottscheet al. = Lopho-
lgjeunea subfusca (Nees) Steph. (Stephani 1886:
94).

Lejeunea saccatiloba Steph. = Lejeunea caespitosa
Lindenb. (Arnell 1956: 528, 532).

Lejeuneatabularis (Spreng.) Gottsche=Lejeuneaflava
spp. tabularis S. Arnell (Stephani 1886: 94).

Lejeunea variabilis Lindenb. (?) Thisisan American
species, (Stephani 1886: 94. Bioco:Mdnkemeyer 5,
23,29).

Lophocolea cuspidata (Nees) Limpr. = Lophocolea
bidentata (L.) Dum. (Jones 1953: 185).

Lophocolea moelleri Steph. = Lophocolea difformis
Nees (Arnell 1956: 528).

Lophocolea subrotunda Mitt. = Lophocolea concreta
Mont. (Arnell 1956: 532).

Lopholgeunea abortiva var. fragilis (Steph.) Vanden
Berghen = Lopholejeunea nigricans (Lindenb.)
Schiffn. (Vanden Berghen 1984: 425).

Mastigolejeunea carinata (Mitt.) Steph. =Mastigole-
jeunea auriculata (Wils,) Schiffn. (Arnell 1956:
532).

Mastigophoraafricana S. Arnell var.annobonensis S.
Arnell. = Mastigophoradiclados (Brid. ex Web.)
Nees (Arnell 1956: 532).

Megaceroslacerus (Nees) Steph. = Anthocer osfucifor-
misMont. (Arnell 1956: 532, Augier 1985: 17).

Phragmicoma excavata (Mitt.) Steph. =Marchesinia
excavata (Mitt.) Steph. (Stephani 1886: 94).

Plagiochilabatangensis Steph. =Plagiochilapraemor-
sa Steph. (Arnell 1956: 533).

Plagiochilabomanensis Steph. =Plagiochilaterebrans
Nees& Mont. ex Lindenb. (Arnell 1956: 533).

Plagiochilacacuminis Steph. =Plagiochilapraemorsa
Steph. (Arnell 1956: 528).

Plagiochila pallidevirens Steph. = Plagiochila tere-
bransNees& Mont. ex Lindenb. (Mildbraed 1922:
158).

Plagiochilarotundifolia Steph. =Plagiochilaloloensis
Steph. (Arnell 1956: 529).

Plagiochilathomeensis Steph. =Plagiochilaterebrans

Nees& Mont. ex Lindenb. (Arnell 1956: 533).

Potamolgjeuneahaltii (Spruce) Greig-Smith=seeabove:
Legjeuneaholtii Spruce (Arnell 1956: 533).

Ptychocoleusmoelleri (Steph.) Steph. =Schiffneriole-
jeunea polycarpa (Nees) Gradstein (Arnell 1956:
529).

Ptychocol euspappeanus (Nees) Steph. =Schiffneriole-
jeunea pappeana (Nees) Gradstein (Jones 1954c:
400).

Ptycholgeunea pappeanus (Nees) Steph. (atypogra-
phical error for Ptychocol eus pappeanus) = Schiff-
nerioleeunea pappeana (Nees) Gradstein (Arnell
1956: 534).

Pycnolgjeuneaafricana Steph. =Cheilolgjeuneasurre-
pens (Mitt.) E.W. Jones (Arnell 1956: 534).
Pycnolgleunea angustiflora Steph. = Cheilolgjeunea
cordigtipula (Steph.) Grolleex E.W. Jones(Stepha-

ni 1914: 601).

Radula angustata Steph. = Radula appressa Mitt.
(Stephani 1886: 93).

Radulabipinnata Mitt. = Radulaboryana (Web.) Nees
(Mildbraed 1922: 158).

Radulamodlleri Steph. =Radulaappressa Mitt. (forma
moelleri ) (Arnell 1956; 534).

Radulamultiramosa Steph. (notinJones1977) (Mild-
braed 1922: 158. Annobdn: Quioveo, 500-600 m,
Mildbraed 6576) = Radulaboryana (Web.) Nees.

Radula newtonii Steph. = Radula stipatiflora Steph.
(Arnell 1956: 529).

Sendtnera diclados (Brid. ex Web.) Gottscheet al. =
Mastigophoradiclados (Brid.) Nees(Mitten 1863:
166).

Sorucella moenkemeyeri Steph. = Lepidozia succida
Mitt. (Stephani 1886: 92).

Taxilgjeunea acuta (Mitt.) Steph. = Lejeunea acuta
Mitt. (Arnell 1956: 529).

Taxilgjeunea dusenii Steph. = Lejeunea ramosissima
Steph. (Mildbraed 1922: 158, Arnell 1956: 529).

Taxilgjeunealongirostris Steph. =Leeuneagrossecri-
stata (Steph.) E.W. Jones (Mildbraed 1922: 158,
Arnell 1956: 529, 534).

Taxilejeunearamosissima (Steph.) Steph. =Lejeunea
ramosissima Steph. (Arnell 1956: 529, 534).

Thysananthus africanus Steph. = Caudalgjeunea afr.
(Steph.) Steph. (Stephani 1886: 93).

MOSSES



Bartramiaflavinervis C. Mill. =Philonotisflavinervis
(C.Mill.) Kindb. (MUller 1886: 511).

Bartramidula cernua (Wils.) Lindenb. = Philonotis
cernua (Wils.) Griffin & Buck (Schultze-Motel
1975: 498).

Bartramidula wilsoni B. & S. = Philonotis cernua
(Wils.) Griffin & Buck (Richards 1952: 69).

Brachymeniumsuberectum (Mitt.) Jaeg. =Brachyme-
niumnepalense Hook. (Schultze-Motel 1975: 495).

Bryum areoblastum C. Mll. = Bryum apiculatum
Schwaegr. (Brotherus 1897: 245, Schultze-Motel
1975: 496).

Bryum suberectum (Mitt.) Jaeg. = Brachymeniumne-
palense Hook. (Mitten 1863: 155).

Callicostellaabrupta Mitt. =Hypnellaabrupta (Mitt.)
Jaeg. (Mitten 1863: 161).

Calyptothecium dusenii Broth. = Renauldia dusenii
(Broth.) Broth. (Brotherus 1897: 255).

Daltonia patula Mitt. = Daltonia mitteni Kis(Mitten
1863: 162, Demaret 1955: 378 Schultze-Motel
1975: 511).

Didymodon flexifolius Hook. & Tayl. =Leptodontium
flexifolium (Dicks.) Hampe (Mitten 1863: 150).

Drepanocladusfluitans (Hedw.) Warnst. var.monodii
P.Varde=Warngorfiafluitans var. fluitans(Hedw.)
Loeske (Potier de la Varde 1953: 483, Schultze-
Motel 1975: 514) (see O’ Shea 1995:120).

Fissidensmonkemeyeri C. MUll. =Fissidenszippelia-
nus Dozy & Molk. (Muller 1886: 504, Schultze-
Motel 1975: 478, Pursell et al. 1992: 53).

Hookeriacongtricta C. M ill. =Callicostellaconstricta
(C.Mill.) Kindb. (Mller 1886: 515).

Hypnumchloropterum C. M ll. = Taxitheliumchlorop-
terum(C. Miill.) Ren. & Card. (Mller 1886: 522).

Hypnum codonopyxis C. Mill. = Vesicularia
codonopyxis (C. Mill.) Broth. (M uller 1886: 518).

Hypnummdnkemeyeri C. Mll. = Porotrichumelon-
gatum (Welw. & Duby) Gepp (M(iller 1886: 517).

Hypnumterrestre C. MUll. =Vesiculariaterrestris (C.
M{ll.) Broth. (Miller 1886: 520).

Hypnumtriviale C. Mll. =Ectropotheciumtriviale (C.
Mdll.) Kindb. (Miller 1886: 521).

Hypopterygium falcatum C. MUll. = Hypopterygium
tendlum C. Mull. (Miller 1886: 514).

Lepidopilumdevexum Mitt. = Lepidopilidiumdevexum
(Mitt.) Broth. (Mitten 1863: 163).

Lepidopilumversicolor Mitt. = Hookeriopsismittenii
P. delaVarde (Mitten 1863: 159).

Leskea ramusculosa Mitt. = Thuidiumramusculosum
(Mitt.) Jaeg. (Mitten 1863: 161).
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Leucomiumgolungense Gepp. inHiern. =Leucomium
strumosum (Hornsch.) Mitt. (Potier de la Varde
1936: 183, Schultze-Motel 1975: 511).

Macromitrium levatum Mitt. = Macromitriumsulca-
tum (Hook.) Brid. (Schultze-Motel 1975: 500).

Macromitriummenziesii Mitt. =Macromitriumsulca-
tum (Hook.) Brid. (Mitten 1863: 152).

Meteoriumimbricatum (P.Beauv.) Mitt. =Pilotrichella
pentasticha (Brid.) Wijk. & Marg. (Mitten 1863:
156).

Meteorium serrulatum P. Beauv. = Trachypodopsis
serrulata (P. Beauv.) Fleisch. (Mitten 1863: 156).

Mniumrostratum Schwaegr. = Plagiomniumrhyncho-
sporum (Hook.) T. Kop. (Mitten 1863: 162,
Schultze-Motel 1975: 498).

Mittenothamniumfrondosum (Mitt.) Card. =Chryso-
hypnumfrondosum (Mitt.) Buck (Schultze-Motel
1975: 523)

Mittenothamniumfruticellum (Mitt.) Card. =Mitteno-
thamniumreptans (Hedw.) Mitt. (Schultze-Motel
1975: 523).

Neckeradisticha Hedw. =Neckeropsisdisticha (Hedw.)
Kindb. (Mitten 1863: 160).

Philonotis wilsonii (B., S. & G.) Mitt. = Philonotis
cernua (Wils.) Griffin& Buck (Mitten 1863: 153).

Pilotrichella pentasticha (Brid.) Wijk. & Marg. =
Orthostichellapentasticha (Brid.) Buck (Schultze-
Motel 1975: 504).

Pogonatum molleri (C. Mll.) Paris = Pogonatum
gracilifolium Besch. (De Sloover 1986: 286).
Pogonatumrubenti-viride (C. M Ull.) Paris=Pogona-

tumgracilifolium Besch. (De Sloover 1986: 295).

Porothamnium comorense (C. Mll.) Sim =Porotri-
chumeongatum (Welw. & Duby) Gepp. (Schult-
ze-Motel 1975: 506).

Racopilummucronatum P. Beauv. =Racopilumtomen-
tosum (Hedw.) Brid. (Mitten 1863: 162).

Rhizogonium spiniforme (Hedw.) Bruch = Pyrrho-
bryum spiniforme (Hedw.) Mitt. (Mitten 1863:
162, Schultze-Motel 1975: 498).

Sereodondiffussus Mitt. = Ectropotheciumdiffussum
(Mitt.) Jaeg. (Mitten 1863: 157).

Sereodon frondosus Mitt. = Chryso-hypnumfrondo-
sum (Mitt.) Buck (Mitten 1863: 158).

Sereodonfruticellus Mitt. = Mittenothamniumreptans
(Hedw.) Mitt. (Mitten 1863: 158)

Sereodon nitidifolius Mitt. = Plagiotheciumnitidifo-
lium (Mitt.) Jaeg. (Mitten 1863: 158).

Sereodonscaturagineus Brid. =Vesiculariascaturigi-
na (Brid.) Broth. (Mitten 1863: 157).
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Sereophyllum nitens Mitt. = Entodontopsis nitens
(Mitt.) Buck & lIrel. (Mitten 1860: 51, Schultze-
Motel 1975: 516).

Thamniumserpenticaule C. Mill. =Porotrichumelon-
gatum (Welw. & Duby) Gepp (Dusén 1895: 49).

Thamniumstipitatum (Mitt.) Broth. ex Par.,nom.illeg.
= Porothamnium stipitatum (Mitt.) Touw ex De
Sloover (Schultze-Motel 1975: 507).

Thuidium annobonense Broth. in Mildbr., nom. nud.
(Mildbraed 1922: 159. Annobon: stream bed, dry,
200 m, Mildbraed 6691), (Schultze-Motel 1975:
513) = Thuidium gratum (P. Beauv.) Jaeg. In the
paper of Touw (1976) this name was omitted.

Trachyloma stipitatum Mitt. = Porothamniumstipita-
tum (Mitt.) Touw ex De Sloover (Mitten 1863:
156).

Trichosteleumperhamosum Broth. =Radulinaborbo-
nica (Bel.) Buck (Mildbraed 1922: 159, Schultze-
Motel 1975: 520).

INCOMPLETELY IDENTIFIED TAXA

Brachymenium sp. Bioco: epiphyteon cacao, (Thorold
1955: 223).

Cheilolgjeunea sp. Bioco: epiphyteon cacao, (Thorold
1955: 223).

Cyathodium sp. Annobdn: Santa Cruz, stream bed,
splashed stone, sterile, Mildbraed 6598, (Mild-
braed 1922: 159).

Marchesinia sp. Annobdn: Santa Mina, on stem of
Cyathea, together withMastigophoraafricana var.
annobonensis nom. inval., 650 m, Bystrém 605,
(Arnell 1956: 531, asDicranol jeunea.annobonen-
sis S. Arnell). According to Kruijt (1988), sterile
specimens cannot be determined to specieslevel.

Pilotrichella sp. Bioco: epiphyte on cacao, (Thorold
1955: 223).

Vesicularia p. Bioco: M okalake,Monod 10501, (Potier
delaVarde1953: 485, Schultze-Motel 1975: 525).
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