PLANCHE II

Photo 3. Les falaises de calecaice jurassique, un peun

au Nord du Cap Mondego. La route qui contourne

Iescarpement peut servir d'échelle. On comprend que

le développement de toute végétation est impossible

sur ce sol mordu par 'érosion, brilé par la radiation

golaire et balayé par le vent du large. — 14 Sep-
tembre 1931.

Photo 4. Le sommet des falaises de calcaire liasique
de la presqu’ile de Peniche. Remarquer, entre 'es
strates, les trous par o@t l'eau de mer comprimée lors
du déferlement des vagues pénéire dans le rocher
pour en ressortir plus haut, ¢i et la, irrégulériement
a l'état de vapeur. La falaise semble alors fumer
comme un vulecan. Elle s'éboule trop facilement
pour gue les Lichens puissent g’y établir. — 20
Septembre 1931.
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4. — Les falaises de la Presqu'ile de Peniche.










PLANCHE III

Photo 5. Les vagues rebondissant & plus de 20 m.

de hauteur sur les falaises de calcaire liasique, au

N. W. de la presgu’ile de Peniche. La violence de la

houle qui vient presque constamment se briser ainsi

contre ces rochers, rend impossible le développement
de toute végétation. — 21 Septembre 1933.

Photo 6. Les rochers de Miociéne marin & Praia da
Rocha. Ces calcaires tris tunc{zes, anﬂ.]:}gues i ceux
de Lagos, ont été creusés de gouffres que la mer a
ultérieurememat déblayés, donnant ainsi naissance
& un nombre incroyable de grottes ou d’arches ana-
logues & celles que l'on voit ici.— 28 Septembre 1932.
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PLANCHE IV

Photo 7. La zone du Verrucaria Maura sur les falai-
ses de calcaire liasique qui bordent une petite crique au
Sud de la presqu'ile de Peniche. — 22 Septembre 1933.

Photo 8. La zone du Verrucaria Maura (en haut) et

du Lichina pygmeea (en bas), sur les rochers de cal-

caire lusitanien, prés du Phare du Forte do Cavalo, &
Cezimbra. — 25 Septembre 1933.
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8. — Les zones du Ferrucaria Maura et du Lichina pygmeea, 3 Cezimbra.










PLANCHE V

Photo 9. La zone du Xanthoria parietina sur les
rochers érodés de calcaire lusitanien, prés du Phare
du Forte do Cavalo, & Cezimbra.— 25 Septembre 1933.

Photo 10. Verrucaria Maura localisé sur toutes les
aspérités du calcaire liasique et, en particulier, sur
les fossiles épars & la surface de ceite roche. Remar-
quer, & droite, la Bélemnite qui se trouve ainsi dessi-
née en noir sur le fond blane plus friable de la roche.
Entre les Verrucaria, dans les trous creusés par I'éro-
sion: du sable. — Au Nord du Cap St Vincent, au
bas d'une crique, 1% Octobre 1932.
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10, — Verrucaria Maura sur les fossiles et les aspérités du rocher au Cap Saint-Vincent.
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PLANCHE VI

Photo 11. Thalles épars de Verrucaria Maura sur

une bloc rocheux granitique, et, entre les Verrucaria:

Caloplaca marina. — Moledo do Minho, 13 Octo-
bre 1931.

Photo 12.— Rochers de calcaire jurassique sur lesquels

les touffes de Lichina confinis réfugiées dans toutes

les anfractuosités des strates, seuls points oi elles

peuvent se fixer, forment une zonede 2 2 3 m. de hau-

teur. — Un pea au Sud do Cap Mondego, 14 Sep-
tembre 1931,
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PLANCHE VII

Photo 13. La zone du Lichina confinis entre le Port

et le Phare de Leixdes, au Nord du Portugal, sur les

rochers granitiques. Le lichen a ici le méme aspect

que sur les cites du Massif armoricain, — 29 Sep-
tembre 1931.

Photo 14. La zone du Lichina confinis au pied des
falaises lusitaniennes, prés du Cap St Vincent, dans
I'ange, entre les Pointes de Sagres et de Atalaia, 3
Octobre 1952. — Les thalles disloqués du lichen dont le
bord seul est encore vivant, ont un aspect tout dif-
férent de celui qu’ils présentent sur les cotes Nord da
Portugal. Comparer avee la photo ci-dessus).
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14, — La zone du Lichina confinis au Sud du Portugal.










PLANCHE VIII

Photo 15. La zone du Lichina pygmeea dans le Nord

du Portugal sur un gros rocher dranitique battu,

entre Viana do Castelo et le Vieux Fort, 9 Septemhre

1931. — Le lichen a ici le méme aspect que sur les
cotes du Massif armoricain.

Photo 16. La zone da Lichina pyémeea dans le Sud
du Portugal, sur les gros blocs de calcaire lusitanien
éboulé des falaises, prés du Cap St Vincent, entre les
Pointes de Sagres et de Atalaia, 3 O ctobre 1932, — Iei
également les thalles plus petits et plus épacs du Li-
chen ont un aspect tout différent de celui qu’ils pré-
gentent sur les cdtes Nord du Portugal et surtout sur
celles du Massif armoricain. (Comparer avec ln photo
ci-dessus).
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16. — La zone du Lickina pygmea au Sud du Portugal.
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SUR QUELQUES FUCACEES DE LA COTE
DU PORTUGAL ET LEUR REPARTITION

par

ROBERT LAMI

Assistant au Muséum National d'Histoire Naturelle
de Paris

ANS deux notes antérieures, nous avons déja indiqué

les grands traits de la répartition géographique des
principales algues marines sur la cote portugaise. Cette cote
comprend deux divisions principales, d’'une part la céte
atlantique proprement dite d’orientation générale Nord-
-Sud, entre 'embouchure du rioc Minho et le cap Saint-
-Vincent, d’autre part la cote Sud de I'Algarve, partie Nord
du golfe de Gibraltar, entre le cap Saint-Vincent et 'em-
bouchure du rio Guadiana, d’orientation générale Quesi-
-Est, dont les caractéres océanographiques, plus homogénes
que ceux de la cdte atlantique, sont bien différents.

La cote atlantique portugaise s’étend sur prés de 3
degrés de latitude (37° N a 41,50° N). Elle comporte des
parties rocheuses séparées par des résions sableuses étendues
constituant des obstacles & I'extension des algues pour les-
quelles un substratum solide est nécessaire. En ce qui con-
cerne les caractéres océanographiques de ce littoral, cette
partie de la cote, soumise directement a I'action des vents
forts et fréquents du secteur Ouest et a celle des houles
provenant de I’Atlantique, appartient au mode battu de pE
BEAUCHAMP. Seuls des estuaires peu nombreux, mais bien
développés, et de rares baies, quelgue peu protésées par
des caps, sont les parties du litteral appartenant au mode
abrité. La salinité y est un peu plus élevée dans la partie
sud, ainsi que la température de 'eau. Fin outre, au Nord
la céte du Minho g’apparente, en ce qui concerne la nébu-
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losité, a la Galice espagnole. L’éclairement moyen y est
plus faible que sur le restant méridional de la cote et I'état
hygrométrique de I'air plus élevé.

Ce sont les valeurs absolues de la salinité, de la tempé-
rature, de Uhumidité de lair, et de I’éclairement et leurs
variations, relativement importantes et rapides en égard a
la longueur de cette cdte, qui ¥ localisent la limite méri-
dionale de laire de plusieurs espéces nordigues.

Parmi les Fucacées septentrionales dont la limite sud
de extension se situe sur la cote atlantique portugaise,
Delvetia canaliculata (L.) Den. et Thur., que nous étudions
plus loin, s’arréte avant le Tase. Ascophyllum nodosum
Le Jol., s’étend moins loin et ne dépasse pas le Lima.

Nous n’avons observé personnellement Himanthalia
Jlorea Lyngb., en place, que dans 'avant-port de Leixdes et
sur la roche Leixdo Grande actuellement détruite par 'agran-
dissement du port. Plus au Sud, elle existe probablement
s Pembouchure du rio Mondego, puis, d’aprés les échantil-
lons de Pherbier de I'Institut Botanique de Lisbonne, a
S. Martinho et a lentrée du Tage maritime, localité ot
nous n’avons pu la retrouver en place et qu'elle ne semble
pas dépasser vers le Sud.

Fucus p}af}i‘ca rpus L. forme typica se rencontre partout
en plus ou moins grande abondance et, contrairement a ce
que Pon observe sur les cotes de France ot il n’occupe que
la partie supérieure de la zone des Fucacées littorales, sur
la cote portugaise il occupe souvent a lui seul toute cette
zone et il y supporte une agitation de I'eau bien plus gran-
de que sur les cdtes francaises ou anglaises. Par contre,
Fucus vesiculosus, type ou variétés, ne coexiste avec le
Fucus platycarpus que sur la cote du Minho; plus au Sud,
il se rafugie dans les estuaires ainsi que, d’aprés . MANGENOT,
il le fait au Maroc, ot la limite de son extension doit étre
cherchée. Des formes variées, fixées ou non, de Fucus affi-
nes a F. lutarius Kiitz et a F. axillaris J. Ag., sont com-
munes dans les lagunes et les régions vaseuses des estuaires.
Flles y présentent des variations désordonnées qui en
rendent la détermination fort délicate. Des formes analo-
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gues se rencontrent plus au Sud, dans de semblables condi-
tions écologiques, jusqu’'au Maroc.

Fucus serratus L. est aussi une Fucacée nordique dont
Iaire g’étend depuis la Norvége, I'F.cosse et 'entrée de la
Baltique, jusqu’au Nord du Portugal. Nous ne l'avons
rencontré gu'aux environs de Viana do Castelo, assez
commun, en petits individus voisins de la f. minor déja
observée en F.spagne, a Rivadeo, par c. sauvageau en 1895.
G. HAMEL ne l'a pas rencontré dans les environs de Vigo et
la station de Viana semble la plus méridionale pour ceite
espéce, la station de Cadix indiquée par pE TONI est proba-
blement une erreur.

Toutes ces Fucacées présentent des formes et des varié-
tés bien marquées et plus nombreuses que sur les cétes de
France. Nous estimons que les conditions écologiques, trop
extrémes pour certaines espéces, provoquent U'apparition de
formes diverses et méme de variétés stables nouvelles. Nous
décrirons ci-aprés quelques-unes d’entre elles.

Pelvetia canaliculata (I..) Den. et Thur.

var, acutilobata nov. var. et f. interposita n. f.

L’aire de répartition du Pelvetia canaliculata, qui ne
peut vivre dans les endroits trop battus, s’étend de I’Atlan-
tique Nord (Baie de Baffin, Groenland, Foeroé) jusqu’au
littoral atlantique du Portugal oit semble se trouver la
limite sud de son extension.

Nous avons rencontré des individus de la forme type
de I’espice sur toutes les roches abritées de la cote entre
I'embouchure du Minho et celle du Lima. Vers le Sud, il
devient plus sporadique, tant & cause du manque de roches
abritées que de la présence d’espaces sableux ow il ne peut
se fixer, Nous I'avons récolté a Leixdes, en dedans du méle,
et M. ;. DE BARROS nous en a communiqué des exemplaires
rencontrés par lui dans la baie abritée de S. Martinho do
Porto. La station des Iles Berlengas, indiquée par paveau
€t par DE BARROS, nous semble douteuse; les quelques échan-

tillons de cette localité que nous avons pu voir n'étaient
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que des individus non mamilleux de Gigartina mamil-
losa J. As.

I1 est fort peu probable qu’il existe plus au Sud, bien
que dans I'herbier de BORY DE SAINT-VINCENT existent deux
échantillons de sepeau (1830) portant «rarement rejeté a la
cote de Cadix» alors que d’autres échantillons, d’origine
bretonne, du méme herbier portent «inconnu sur celles
(cotes) des environs de Cadix». Cette espéce ne figure pas
dans le catalogue des algues du Maroc par GATTEFOSSE et
WERNER, ni dans la liste de celles étudiées par RaPHELIS.

Le type de l'espéce existe, plus ou moins abondant,
dans toutes ces localités mais, dans la région de Viana do
Castelo, une variété bien caractérisée est dominante ef, ¢ca

Fig. 1. — Extrémité fertile de Pelvetia canaliculata var. typica, de la
Manche (Ile Chausey).

Fig. 2. — Extrémité fertile de Pelvetia canaliculata var. acutilobata
nob., de Viana do Castelo. (Ces deux figures de grandeur naturelle).

et la, est souvent seule. Non encore décrite, nous pensons
devoir la figurer et la signaler sous le nom d’acutilobata.

Pelvetia canaliculata var. acutilobata nob. differe de la
forme type par la terminaison en pointe effilée des extré-
mités, fertiles ou non, du thalle, extrémités simples bi- ou
trifides. Les extrémités fertiles ne constituent pas des récep-
tacles obtus, boursouflés et portant de nombreux concepta-
cles comme dans le type, ils sont au contraire plus ou
moins aplatis et ne portent que relativement peu de concep-
tacles; la pointe qui les termine est généralement dépourvue
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de tout conceptacle (fig. 1 et 2). Cette variété se rencontre
aussi, en dehors du Portugal, sur la céte nord de la Pénin-
sule; I’herbier THURET-BORNET en posséde des exemplaires
récoltés dans les Asturies, par puriEu en 1835, et a la
Corogne, par c. sauvaceau en 1895,

Il peut arriver que la croissance terminale du thalle
de cette espéce se continue aprés la différenciation des
conceptacles et que, par suite, la partie du rameau déja
différenciée en réceptacle devienne intercalaire. Cette forme,
que nous n’avons jamais rencontrée que dans des échan-
tillons de la région du Minho, ot elle n’est pas rare, avait
déja été rencontrée non loin de la, en Galice, par . HAMEL,
en 1927. Nous la signalons ici sous le nom de forme inter-
posita nov. f. Aprés la différenciation d’un tel réceptacle
intercalaire, I'extrémité végétative peut se diviser et méme
produire & ses extrémités de nouveaux réceptacles (fig. 1,
PIL I). Nous avons méme observé un exemplaire présen-
tant trois réceptacles successifs. Cette forme doit trouver
son origine dans une perturbation de la croissance et est
sang doute d'origine écologique. Flle ne parait cependant
pas produite par les conditions d'une année exceptionnelle,
I'ayant rencontrée, tout aussi commune, pendant les deux
Yéjours que nous avons faits en automne a Viana do Castelo.

Ascophyllom nodosum (L.) le Jol.

var. lusitanica nov. var.

L’aire de I’Ascophyllum nodosum s’étend de I’Atlan-
tique Nord (Groenland, Norvége, Foeroé, entrée de la Mer
Baltique) jusqu’au Nord du Portugal.

Dans la partie Nord de son aire on rencontre des
formes particuliéres de petite taille, f. furcata et f. scor-
pioides, non vésiculiféres, a2 ramifications, dichotomiques,
aux axes et rameaux subcylindrigues. Ces formes sont d’eau
quelque peu saumaétre et de localités plus ou moins vaseuses.
Sur la plus grande partie de son aire, Ascophyllum nodosum
est une grande plante atteignant plus d’'un meétre de long,
aux divisions de section ovale et portant de nombreuses et
volumineuses vésicules. Ce type est aussi commun dans
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les endroits assez abrités de la cote nord de la Péninsule
ibérique.

Sur les rochers abrités de la rive droite de Pentrée du
Lima, en avant du port de Viana do Castelo, sur la céte
au Nord de cet estuaire, nous avons observé, en abondance
dans la zone moyenne de la marée, une variété trés parti-
culiére d’ Ascophyllum nodosum. Du disque basal s’éleve un
petit nombre d’axes aplatis, relativement larges, atténués
a la base et au sommet, aux rameaux réguliérement pennés,
jamais dichotomes, trés rarement munis, sur I'axe, d’une
ou deux vésicules petites et trés marginées. La longueur
du thalle ne dépasse pas 30 centimétres et n’atteint généra-
lement que 15 centimétres (PI. I, fig. 2). Cette variété a été
aussi rencontrée, par G, HAMEL, sur la rive espagnole du
Minho, mais n’a pas été rencontrée plus au Nord, en Galice.
Dans les herbiers du Laboratoire de Cryptogamie, aucune
forme analogue ne figure. Il ne nous parait pas que cette
variété ne soit quune forme écologique du type de Iespéce,
car les conditions du milieu sont trop voisines de celles ot
se rencontre la forme type. On pourrait, croyons-nous, la
considérer presque comme une espéce distincte, mais, n’ayant
pu en suivre la végétation aux différentes saisons, nous ne
la signalerons ici que comme variété nouvelle, var. lusita-
nica nob., rappelant ainsi le pays ou elle est la plus
abondante.

Fucus vesiculosus L.,

var. anguastifolius Turn. et ver. aestuarii nov. var.

L’aire du Fucus vesiculosus L. et de ses variétés est
fort étendue. Dans I’Atlantique, elle s’étend du Groenland
et de la Norvége, jusqu’au Maroc et au Canaries. Ce Fucus
se rencontre sur tout le littoral du Portugal, mais ses
stations y sont quelque peu sporadiques et il n’y présente
jamais une éxubérance végétative comparable a celle qu’il
a en France ou en Angleterre. Dans le Nord du littoral
portugais, entre le Minho et le Douro, il est fréquent sur
la cote. Plus au Sud, il disparait presque totalement de la
cote ouverte et se localise dans les estuaires et les baies.
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Sur la céte de I’Algarve, nous ne l'avons plus jamais
rencontré sur la cbte, mais, uniquement, sur les pierrailles
et les ouvrages d’art, dans les lagunes et les estuaires.
I’abandon de la cote et la localisation dans les estuaires
par ce Fucus a été également signalé par ¢. MANGENOT poul
la cote du Maroc.

Dans cette espéce, il a été signalé un nombre consi-
dérable de variétés, en dehors méme des Fucus vasicoles
qui nous paraissent spécifiquement différents. Rien que
sur le petit littoral de la Belgique, 7. Kicks en a déecrit 27
variétés! A notre avis, dans le Fucus vesiculosus saxicole
sont confondues plusieurs espéces différentes. Malheureu-
sement de multiples formes de passage, dont le plus grand
nombre sont probablement des hybrides, rend trés incer-
taine la séparation de ces espéces qu'une étude chromoso-
migue comparée pourrait faciliter.

De nombreuses variétés existent sur la cote portugaise
gue nous nous réservons d étudier ultérieurement. Nous ne
signalerons ici que deux d’entre elles résultant de variations
assez opposées du fype.

A Foz do Douro, sur la rive droite de U'entrée du fleuve,
une digue de maconnerie, puis de blocs de pierre entassés,
s’avance dans la mer et porte une végétation de Fucus assez
abondante sauf a U'extrémité trop battue. Dans cette station,
la salinité varie, en octobre, suivant la marée, de 15,4 a
30,81 pour 1000. La dessalure que produit le Douro y est
donc bien marquée.

SucCessivement on (}l)Sf_-]:ve, en avancant sur cette dfgue,
de petits Fucus ceranoides L., puis des Fucus vesiculosus L.
normaux remplacés brusquement, vers le millieu de la digue
par des Fucus nettement différents.

Ce Fucus robuste, de teinte foncée, atteint 25 & 30 centi-
métres; le port en est quelque peu dressé. Les divisions du
thalle sont étroites (3 3 5 mm), relativement épaisses, avec
une nervure relativement large mais peu marquée. La partie
basale de la fronde, subfiliforme, plus mince que les divi-
sions, le demeure jusqu’au isque de fixation. Les vésicules
manquent. Les réceptacles terminaux simples ou bifides,
sont étroits, allongés et acuminés. Ces plantes sont dioiques.
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Ce Fucus correspond parfaitement a la description de la
forme angustifolius Turner = Fucus angustifolius With.
(non Fucus angustifolius Turn. qui est Sargassum angus-
tifolium Ag.) et nous croyons devoir lui attribuer ce nom
(PL II, fig. 1).

Cette variété nous parait nettement différer de la var.
evesiculosus Cotton des cotes francaises par I'épaisseur des
ailes du thalle, par I’étroitesse constante de la partie basale
de la fronde et par I’étroitesse plus marquée des réceptacles.
Chez la var. evesiculosus, en effet, la base est toujours
épaisse, conique, plus grosse que les premiéres divisions et
la nervure est trés marguée.

Sur les cotes portugaises, nous n’avons observé cette
variété que dans cette station. Nous avons cependant ren-
contré dans 'Herbier général du Laboratoire de Crypto-
samie des échantillons extrémement voisins, et non nommés,
récoltés par c. sauvaceau prés de San Vicente de Ja Barquera
(Espagne) en 1896. Certains portent quelques rares vésicules,
mais tous leurs autres caractéres sont trés semblables a
ceux de Foz do Douro.

Pendant un séjour a Figueira da Foz, notre ami,
M. TABORDA DE MORAIs avait bien voulu attirer notre attention
sur le rev tement de Fucus qui garnit les quais du rio
Mondego. Ce revétement qui, outre les Fucus, comprend
principalement Enteromorpha compressa Grev. et dans le
bas Catenella Opuntia Grev., y atteint une hauteur d’envi-
ron 1,35 m.; sa limite supérieure est 4 environ 30 cm.
au-dessous du niveau moyen des marées de vive eau.
A premiére vue, il semble composé d’'une zone supérieure
étroite de Fucus rappelant le port de Fucus platycarpus
var. limitaneus et plus bas de Fucus vesiculosus I.. malin-
gres mais typiques. Exn septembre, dans cette station, nous
avons observé une variation de la salinité suivant la marée
de 27,28 a 18,61 pour 1000. La dessalure y est donec trés
margquée.

Fn réalité, la zone supérieure est composée de Fucus
de petite taille (6 a 8 centimétres), ramifiés par dichotomie
ou, quelquefois, presque flabellés; leurs divisions, relative-
ment larges, sont minces et possédent une nervure étroite
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mais bien marquée. De rares individus possédent une ou
deux vésicules axillaires. Leurs réceptacles terminaux, sim-
ples ou bifides, sont relativement larges, peu renflés et non
marginés. Ces plantes sont dioiques (PL. II, fig. 2). Tous
ces caractéres les rapprochent de Fucus vesiculosus. Les
Fucus situés plus bas présentent les mémes caractéres, sauf
leur taille plus grande qui atteint 20 a2 30 cm. et la présence
de vésicules axillaires ou latérales moing rares, mais cepen-
dant pas aussi nombreuses que dans les formes deau
tranquille du F. vesiculosus type. Ces Fucus différent du
F. vesiculosus type par leur taille plus exigiie, la minceur
des ailes de leur thalle, la rareté de leurs vésicules, leur
teinte plus noirdtre et enfin par leur localisation dans les
estuaires ou les lagunes. Nous estimons légitime de les
écarter du Fucus vesiculosus, sous le nom de var. aestuarii,
tant a cause de leurs caractéres morphologiques que de
leur caractére physiologique qui les astreint & une localisa-
tion particuliére.

C’est cette variété que nous avons obsgervée le plus sou-
vent dans les estuaires et les lagunes des cotes portugaises
depuis le Mondego jusqu’a la Guadiana.

C’est avec émotion que, pour terminer ce travail, nous
adressons un souvenir affectueux et reconnaisant a la
mémoire du Professeur 1. w. carrisso. Nous n’oublierons
jamais la délicatesse et l'inlassable complaisance avec les
quelles il nous fit faire la connaissance de son pays et les
conseils si judicieux qu’il nous donna pour rendre plus
fructueux nos séjours en Portugal.

Nous sommes heureux de pouvoir remercier aussi ici
tous nos amis de I'Institut Botanique, M. M. les Profes-
Seurs A. FERNANDES, TABORDA DE MORAIS ef A, MENDONCA POUr
laide si amicale qu’ils nous ont apportée pendant nos
séjours a Coimbra.
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Fig. 1. — Peluetia canaliculata (L.) Dec. et Thur, f. interposita n, f. — Leixoes.

[Légérement grossi)

R. Laui, Phot, Bouaw, Imp., Paris

Fig. 2. — Ascophyllum nodosum (L.) Le Jol. var lusifanica n. v. — Viana do Castelo,

(Réduir au 1/3)
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Fig, 1. — Fucus vesiculosus L. var angustifolius With. — Foz do Douro.
(Réduit au 1/3)

R. Lawsr, Phot, Bouax, Imp., Paris

Fig. 2. — Fueus vesiculosus L, £. aestuarii n, f. — Quai de Figueira da Foz.
(Réduit aux 2/3)







DIE WIRKUNG VON ROENTGENSTRAHLEN AUF
DIE MEIOTISCHEN CHROMOSOMEN DER
VICIA FABA L.

von

A. DE SOUSA DA CAMARA

(Estagio Agrondmica Nacional)

1. EINLEITUNG

AS Grundproblem der Vererbungslehre ist, die

Natur des Gens festzulegen und zu erforschen, auf
welche Weise es seine Wirkung ausuebt oder inwieweit
es zu dem Aufbau des Individuum beitraegt.

Man vermutet, dass man die Taetigkeit des Gens mit
Hilfe der Kenntnis seines Awufbaus verstehen kann, und
dass es moeglich ist, diesen Aufbau durch das genaue Bild
der zu erforschenden chromosomischen Beschaffenheit
festzustellen. F.s ist deshalb verstaendlich, dass viele Biolo-
gen dieses Problem durch das Studium der chromosomi-
schen Flemente, ihrer wechselseitigen Beziehungen, der
Rueckwirkung ihrer Veraenderlichkeit auf das Individuum
und der Reaktionen, die sie sewissen Behandlungen gege-
nueber zeigen, zu loesen suchen.

Nach den Darlegungen Mullers ueber die Transmu-
tation des Gens, wurde ein so grosses Interesse, beson-
ders fuer den Einfluss der Bestrahlung auf die Chromo-
somen erweckt, dass sich heute schon viele Elemente zur
Erforschung des Frbfaktors angehaeuft haben; jedoch aller
dieser Arbeiten und Beitraege zum Trotz ist man weit
davon entfernt, den Aufbau und die Zusammensetzung des
Gens zu kennen.

Um zur Kenntnis des Gens zu gelangen, ist es erfor-
derlich, zunaechst das Chromosom genau zu erforschen.
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E.s scheint vor allen Dingen wichtig zu sein, die Veraende-
rungen nach einer Behandlung mit Roentgenstrahlen
festzustellen, und zu untersuchen, ob dieselben zu der
Veraenderlichkeit des Gens parallel verlaufen oder nicht.

Die Versuche, die man zum Studium der quantita-
tiven Analyse mit Hilfe der von Muller und seinen
Nachfolgern angewandten Technik ueber den Positionsef-
feet (Translokation und Segment-Austausch) oder ueber
die eigenartigen Frscheinungen der Genvariabilitaet an-
stellte, haben zu den erfolgreichsten Resultaten gefuehrt.
Die Arbeiten von stabprer (1930-32), TIMOFEEFF-RESSOWSKY
(1934-35 e 37) und mMurrer (1928-34) — um nur einige anzu-
fuehren—, haben den Verdienst, mit einem nicht zu unter-
schaetzenden Grad von Genauigkeit den Prozess der
(Genvariation darzulegen.

Die Schlussfolgerungen dieser Autoren sind wvon
hochstem Interesse, sodass die Bereitwilligkeit der Cyto-
logen, mit allen verfuegharen Mitteln die Wirkungen
dieser Kraft auf die Cromosomen zu studieren, verstandlich
ist.

Heute schon ist es moeglich eine ziemlich grosse
Anzahl von Arbeiten aus diesem Gebiet aufzuzaehlen, die
wir coopspeeD (1929), rewrrsky (1931), mMaTHER sToNE (1933),
LEvaN (1935), riciey (1935) und marsuax (1937) verdanken.
Was uns selbst anbelangt, so haben wir durch aufeinan-
derfolgende Arbeiten (camMara 1936, a, b, ¢, und 38) Beitraege
ueber Fragmentationen, Translokationen und Spiralstruk-
turen veroeffentlicht, mit denen wir die Mechanik dieser
Variationen und die Tragweite, die dieselben fuer das
bessere Verstaendnis der Chromosomen haben koennen,
zu erlklaeren suchten.

In allen dieshbezueglichen Arbeiten gibt es noch viele
komplexe Fragen, und so scheint es erforderlich, dass die
Cytologen nicht den Wes verlassen, der fuer die Genetiker
zu so wichtigen Resultaten fuehren kann, indem sie
weiter die durch die Roentgenstrahlen verursachten Varia-
tionen erforschen. Wir bringen deshalb noch einen Beitrag
ueber das Resultat unserer Beobachtungen der Meiose von

bestrahlten Pflanzen der V. Faba.
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2. METHODEN

Wir haben Bluetenknospen von V. Faba mit Dosen von
64 kv. 5mA auf 30 em. Entfernung ohne Filter waehrend
Perioden von 15-20 Minuten bestrahlt.

Nach Verlauf von 24 Stunden, 2, 3, 4 und 5 Tagen
wurden die Pollenmutterzellen nach Flemming fixiert. Es
wurde die gewoehnliche Quetschmethode angewandt und
immer mit Gentianviolett nach Newton gefaerbt. Obgleich
Mather (1934) behauptet dass es nicht ratsam sei die
Quetschmethode an V. Faba anzuwenden, sind wir mit
dieser Methode sehr zufrieden gewesen (Foto 1).

Die Fixierungen der vorgeschrittenen Meta-und Ana-
phasen der ersten und zweiten Teilungen waren immer
ordnungsgemaess. Dagegen liessen die Fixierungen in der
Prophase viel zu wuenschen uebrig. Aber da das von uns
vorgesehene Studium nur fortgeschrittene Phasen berueck-
sichtigen sollte, hielten wir es nicht fuer notwendig
unsere Fixierungsmethode zu aendern.

3. BEOBACHTUNGEN

Man beobachtete wiederholt die hochinteressanten
meiotischen Chromosomen von Vicia Faba. Da sie relativ
gross und in den fortgeschrittenen Stadien leicht zu fixieren
sind, ist es verstaendlich, dass sich die Cytologen seit
langem mit dem Studium und den Frklaerungen ihrer
verschiedenen F.rscheinungen befasst haben.

Die somatischen Chromosomen haben gut bekannte
Figenschaften: 5 sind asymetrisch und von sehr aehnlicher
Groesse, waehrend eines symetrisch, und mit einer
sekundaeren Finschnuerung ausgestattet ist. (ueirz 1928).

Das symetrische Chromosom ist groesser und wird
mit M bezeichnet, die asymetrischen mit m 1, m 2, m3,
m4 und ms.

Die Forscher maepa (1930), matuer (1934), und sax
(1935) stellten fest, dass die Meiose normal verlaeuft. Fs
bilden sich 6 Bivalente (5 kleine mit einer veraenderlichen
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Summe von Chiasmen, die nach Sax zwischen 10 und 18
schwankt und ein grosses, mit einer zwischen 5 und 11
schwankenden Chiasmatazahl).

Die verschiedenen Autoren geben uebrigens nicht die
gleiche Zahl fuer die Chiasmata an. Wir glauben jedoch,
dass diese Differenzen nicht wichtig sind, besonders weil
die Milieubedingungen, in denen der Cytologe arbeitet,
dieselben entscheidend beeinflussen koennen.

Mather hat z. B. folgende Mittelwerte der Chiasmata
fuer jedes Bivalent gefunden:

fuer die Chromosomen m.......... 3,42

S, 2 M e 7,09

Sax hat fuer dieselben Chromosomen folgende Mittel-
werte vorliegen:

fuer die Chromosomen m.......... 2,6
» » » IfaEbaak i 6,7

Bei unsern Zaehlungen, die wir in mehreren Jahren
aus Neugierde machten, fanden wir die schwankenden
Zahlen, die wir im folgenden wiedergeben:

1. Zaehlung 2. Zaehlung. 3. Zaehlung
Chromosom: m 2,4 2,6 2,9
» M 65 6,9 7,02

Es handelt sich um Material von Vicia Faba, dass in
sehr verschiedenen Zeitepochen gepflueckt wurde.

Die gelaeufige Verbindung ist interstizial. Jedoch
haben die kleinen Chromosomen haeufig, nahe bei den
Zentromeren, Terminalisierungen der Chromatiden.

4. BESTRAHLUNGSRESULTATE

Da sich das ganze Studium auf das Verhalten der
Chromosomen in der Meta-und Anaphase der 1. und 2.
Teilung stuetzt, ohne dass man, aus den schon dargelegten
Gruenden, ausfuehrliche Betrachtungen der Veraenderun-
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gen der Chromosomen in der Prophase anstellen konnte,
muss ein Teil unserer Frklaerungen als Vermutungen
betrachtet werden. Man muss daher die folgenden Ausfueh-
rungen mit Vorbehalt betrachten, da die Fixierungen es
nicht zuliessen, die Pachytaen-und Diplotaenstadien einge-
hend zu studieren.

Viele Zellen, die 24 Stunden nach der Bestrahlung
fixiert wurden, zeigten zahlreiche chromosomische Veraen-
derungen, so z. B. a) Fragmentationen, Translokationen,

Segmentenaustausch und b) Polysonnien und Polyploidien.

Den groessten Findruck machten auf den ersten Blick
zweifellos die Fragmentationen. Da die Bivalenten sich im
Allgemeinen in den Metaphasen mit grosser Regelmaes-
sigleit anordnen, faellt uns sofort das Vorhandensein der
Fragmente auf. Unsere Zeichnung der Abb. 1 zeigt z. B.
ein an die Peripherie geschleudertes Fragment. Die Fotos
2 und 5 zeigen aehnliche Faelle.

Nach aufmerksamer Betrachtung der verschiedenen
Zellen sieht man tiefsehende Unregelmaessigkeiten, die oft
Ausdruck einer komplizierten Neuordnung der Chromoso-
men sind. Man findet in den Abb. 1, 6 anormal aussehende
Bivalente, an denen grosse Veraenderungen vorgegangen
sein muessen. Besonders sonderbar ist das sich auf der
Seite befindende Chromosom.

Man beobachtet haeufig Unregelmaessigkeiten (Abb.
2, 3 bis 11). F.s ist auffaellig, dass man in der Abb. 2 noch

5 Bivalente findet, von denen zwei laenger als die anderen
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gind. Wenn das erste, in der Mitte der Platte, das Chro-
mosom M ist, so scheint das darunter liegende das Resultat
einer Verschmelzung zu sein. Das Bivalent auf der linken

Abb. 3

Seite oben scheint auch einen Austausch mit einem andern
zu bestaetigen,

An bestrahltem Material sind jedoch solche Beobachtun-
gen nicht aussergewoehnlich., Abb. 4 stellt das Verschwin-

Abb. 4

den des Chromosoms M dar, oder besser, seine Fragmen-
tation: Man sieht hier 7 Bivalente. Die durch die Bivalente
veranschaulichte Gestalt ist sehr verschieden von den, fuer
die Metaphasen der V. Faba typisch verschlungenen,
Figuren, und zeigt Aenderungen inder Struktur. Das Biva-
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lent ohne Zentromera auf der rechten Seite kann leicht
dem Stueck des Chromosoms M nach dem Bruch zuge-
schrieben werden.

Die Bivalente auf Abb. 5 haben auch ein eigenartiges

o

Abb. 5

Aussehen. Fins hat in der Naehe des Chiasmapunktes niit
Fortsaetzen versehene Koepfe, die man niemals in den
Kontrollversuchen beobachten konnte; ein anderes zeigt
einen sehr feinen Faden mit zwei kleinen Schwellungen,
von denen eine deutlich zu sehen ist: er verbindet zwei
Zonen des Bivalents nach der einen und der andern Seite
des Chiasmas.

Wir muessen an dieser Stelle betonen, dass die Verbin-

r

2%

Abb. 6

dung vielleicht unbemerkt geblieben waere, wenn wir uns
nicht gerade vorgenommen haetten, die kleinen Punkte im
bestrahlten Material, die manchmal die Chromosomen
Verbinden, zu studieren, und die wir in einer frueheren
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Arbeit dem Gen-Austausch zuschrieben (camara 1936, b).
Diese Frscheinungen sind fuer unsere Arbeit so wichtig,
dass wir ihnen auf den Grund gingen.

Bei den weiteren Beol achtungen der Veraenderungen
in der Metaphase kommen wir zu einem Bivalent mit nur

einem Chiasmapunkt (Abb. 6). In der Abb. 7 und 8 sehen

Abb. 10

wir unregelmaessige Verbindungen der totalen Anzahl der
Chiasmata,in Abb. 9 ein Bivalent, dass zwei mit Fortsaetzen
versehene Koepfe hat, wie wir sie 'schon weiter oben
erwaehnten, und in der Abb. 10 ein sehr seltsames Biva-
lent, das mit grosser Genauigkeit den Typ des asymetris-
chen Chromosoms wiedergibt, der nie hei Bivalenten der
kleinen Chromosomen m beobachtet wurde. (Foto 9).
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Mather hat sich in der schon erwaehnten Arbeit
bemueht, die Haeufigkeit des Chiasmas in den bestrahlten
Chromosomen zu studieren. Man merkt deutlich, dass er
von den Arbeiten Mavor und svenson (1923) und MurLER
(1925), beeinflusst wurde, die zu dem Schluss kamen, dass
die Behandlung mit Roentgenstrahlen die Haeufigkeit des
«Crossing-Overrerhoeht. Ex sucht dann fuer jene Resultate
eine cytologische Grundlage.

Fr untersuchte das Verhalten von 50 Zellen und fand,
dass die Frequenz des Chiasmas in dem fixierten Material
nach drei oder vier Tagen Bestrahlung ungefachr dieselbe
wie in den Kontrollversuchen blieb, dass sie jedoch nach
langerer Behandlungszeit zunahm. Wir konnten die Resul-
tate Mathers nicht bestaetigen. Wir haben manchmal, in
denselben Zeitraeumen ein ebenso unerklaerliches Zurueck-
gehen der Chiasmatazahl, wie ein Anwachsen derselben
bemerkt (Foto 3). Wir muessen noch berichten, dass wir

6

Abb. 11

einige hundert Zellen mit klaren DBeispielen prueften,
sodass an unsern Beobachtungen nicht gezweifelt werden
kann.

Neben den Zellen, mit vollstaendig normalen M Chro-
mosomen, (Abb. 11 a) beobachteten wir andere, die von
einer unbekannten Kraft in die Laenge gezogen schienen
(Abb. 11 b), oder die, in Stuecke gebrochen, ein volls-
taendig ungewoehnliches Aussehen, manchmal sogar mit
ungleichen Armen, zeigten. (Abb. 11 c).

24
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Es wurden zahlreiche Strukturen, die durch die Verbin-
dung zweier oder mehrerer Bivalente entstanden (Fotos
5 a; b), bemerkt, von denen zwei besonders interessant sind

Abb. 12

(Abb. 12 und 13). In Abb. 12 siecht man oben die Tetra-
valente, so wie sie mit dem Zeichenapparat nachgezei-
chnet wurde, und unten die wahrscheinliche Erklaerung
ihres Zustandekommens. Man konnte einen Segmenten-
austausch zwischen den Chromosomen M und m fest-
stellen, und dies verursachte ein eigenariiges Augsehen
der 4 Chromatiden der beiden Chromosome in der betref-
fenden Zone.

Wir bemerkten jedoch, dass ausser diesem Segmenten-
austausch noch eine neue Zusammensetzung des kleinen
Chromosoms stattfand, in der das Zentromera in die Mitte
seiner Laenge gebracht wurde.
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Wir fanden noch ausser den genannten Anomalien
Bivalente, die sehr dicke Koepfe, oder eine deutlich sichtbare

Abb. 13

Punktierung zeigten. Die Fotos 8 a, b zeigen, wenig
versroessert, die sich ueber die Laenge der Windung einer
Schraube verteilenden Punkte. Wir nehmen an, dass es
sich um eine Ausscheidungsanomalie der Matrixsubstanz
handelt.

Wir sahen den eigenartigen Fall, wo ein Faden vom

Abb. 14 Abb. 15

Finde eines unreselmaessig gepaarten Bivalents durch-
brach. (Fotos 6 a, b, ¢,). Wir stellten links den photogra-
phischen Apparat besonders auf das Ende des Chromo-
soms M ein, In seiner Nache ist ein Trabant, und an der
rechten Seite ragt der schraubenfoermige sehr zarte Faden,
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den wir oben erwaehnten, aus dem Chromosom heraus.
Darauf werden wir spaeter noch einmal zurueckkommen.
In den Anaphasen (Fotos 11, 12, 13, 15 und 16)

2
-'71{\)
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Abb. 16
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Abb. 17

fanden wir Anomalien, ebenso wie in den anaphasischen
Bruecken, die aus den verschiedensten Gruenden in unserm
Laboratorium studiert wurden (camara, 1936, c. 38; azeveEpo
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coutinuo, 1937) (Abb. 14, Fotos 11, 20, 22 und 26), dann
auch in Fragmenten (Abb 15, Fotos 24, 26, 27, 28) und

Abb. 19

in nachhinkenden Chromosomen (Foto 23) findet man
anormale Erscheinungen.

Wir hatten Gelegenheit verschiedene Faelle von seitli-
chen Trabanten zu beobachten, wovon die Abb. 16 und
17 (Fotos 25) zwei Beispiele geben. Trotzdem einige
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Genetiker kossikov und Murcer, (1935) an der F.xistenz dieser
Trabanten zweifeln, konnten wir diese waehrend unserer
Arbeit verschiedentlichst beobachten. Wir veroeffentlichten
schon eine Arbeit ueber verzweigte Strukturen und denken,

dass durch ihr jetzt gefundenes deutliches Vorhandensein
alle Zweifel ueber die Existenz solcher Strukturen behoben
sein duerften (camara, 1936, a).

Die Fragmente der Anaphasen haben sehr verschiedene
Formen: manchmal sind sie wie Staebchen (Foto 17)
oder gerollt und mit deutlicher Homologie an den aeus-
sersten Enden (Fotos 24 und 27).

Finmal sahen wir verschiedene Risse in einem Chro-
mosom und sogar einen sehr deutlichen Ausfall von Chro-

mosomenstuecken (Abb. 18, Foto 28). Ein anderes Mal
bemerkten wir, dass ein Chromosom mit einem andern
verbunden war, was das Uebergehen von zwei verschmol-
zenen Chromosomen zum selben Pol, wie bei den
obenerwaehnten Strukturen der Tetravalenten (Abb. 19,
Foto 21), zu erklaeren vermag.

Man sah in den zweiten Anaphasen manchmal sehr
deutliche Bruecken, die der ersten Teilung widerstanden
(Abb. 20). Sie waren wie zarte, gewundene Gebilde
und schienen ein Auseinanderziehen der Chromonemata,
die eine Verschmelzung durchmachen, erlitten zu haben.
Awuch in einigen unregelmaessigen Anaphasen wurde
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die Spiralform bemerkt (Foto 13). Am FEnde dieser
Anaphasen fanden wir umherliegende Fragmente mit
sehr unregelmaessigen Umrissen.

Anscheinend gehen die grossen Veraenderungen in

den erster Stadien der Fixierungen nach 24 Stunden vor
gich. Spaeter siecht man weder Fragmente, noch die sonst
go haeufigen unregelmaessigen Dispositionen.

3. DISKUSSION

Die Frgebnisse der zahlreichen Arbeiten, die ueber
Bestrahlung und Mutabilitaet veroeffentlicht worden sind,
lassen vermuten, dass die Mutationen in allen Zellen, in
allen Geweben und in jedem FEntwicklungszustand ein-
treten kdonnen.

Hauptsaechlich bezieht sich die Frequenz der Muta-
tionen auf die Genvariationen. Man erwarb durch die
Bewertung des Genverhaltens so gruendliche Kenntnisse,
dass diese zu den Richtlinien aller Forscher ueber die
Wirkungen der Roentgenstrahlen auf die Chromosomen
wurden.

Timofeeff-Ressovsky zeigt in seinem ausgezeichneten
Buch «Experimentelle Mutationsforschung in der Verer-
bungslehre» (1937) beim Gruppieren der Resultate seiner
Arbeiten und derer, die auf demselben Gebiet forschen, wie
man die Prozesse der Genvariation in der Jetztzeit auslest,
und wie man sie durch Bestrahlung mit Kurzwellen
erzeugen kann.

Wir halten es jetzt fuer zweckmaessig den Prozent-
satz der Veraenderungen festzustellen, die durch die Roent-
genstrahlen verursacht wurden.

Diese Arbeit ist mit grossen Schwierigkeiten verbun-
den, wurde aber doch von wmarsHax (1937) in Angriff
senommen. Fr veroeffentlichte hochinteressantes Material
zur Klaerung dieses Problems.

Wir zoegerten, uns mit dieser Feststellung zu beschaef-
tigen, da bis jetzt noch keine eindeutige, typische Variation
gefunden wurde, die nicht mit andern zu verwechseln waere
und so haeufig ist, dass man an ihr das relative Verhalten
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der Chromosomen bei Behandlung mit verschieden inten-
siven Bestrahlungen feststellen koennte.

Man wandte bei den Arbeiten zur Letalerzeugung der
Drosophila melanogaster die CIB — Methode von Miiller
an, und benutzte eine Serie, deren Chromosomen eine
lange, den Letalzustand hervorrufende Inversion enthalten.

Diese Methode ist einfach und schnell.

Man kann natuerlich auch die CIB Methode kritisch
betrachten und z. B. sagen, dass das vaeterliche, der Bestrah-
lung unterworfene X-Chromosom, verschiedene Ausfaelle
von letal wirkenden Chromosomenstuecken erleiden kann;
durch obenerwaehnten Prozess kann aber nur ein Ausfall
entstehen. Da ferner die Bewertung mit Hilfe der letalen
Wirkung, die durch sie hervorgerufen wird, s¢emacht wird,
und da diese nicht nur Genen, sondern auch Ausfall von
Chromosomenstuecken, Inversionen und Translokationen
zuseschrieben werden kann, ist es moeglich, ein gleiches
Frsebnis Variationen mit verschiedenen Figenschaften
suzuschreiben, die vielleicht ein anderes Verhalten in
Bezug auf die Bestrahlung zeigen. Es scheint also, dass
der Prozess ein wenig¢ unéenau ist. Man muss jedoch
zugeben, dass die cytologische Beurteilung noch ungenauer
sein muss, denn es gibt keine leicht zu beobachtende
Variation, fuer die man typische Zahlen ihrer Frequenz
feststellen koennte.

Marshak kommt in seinen Arbeiten wueber Pisum
sativam, Mus musculus. Vicia Faba und Lycopersicum escu-
lentum (1937) zu dem Schluss, dass die Haeufigkeit der
durch Roentgenstrahlen verursachten Abaenderungen, von
den Beobachtungen der Anaphase der Mitose abgeleitet,
unabhaengig von der Wellenlaenge und direkt proportional
zur Totallaenge der Chromonemata des somatischen
Chromosoms ist. Dieser Forscher hat weiter festgestellt,
dass die Groesse des Durchmessers der Chromonemata
bei den genau studierten Arten gleich den Ausmassen ist,
die man waehrend der Forschung ueber Difraktion der
Roentgenstrahlen erlangte, und die als der Durchmesser
eines Polypetiden oder eines Protaminmolekuels (10><10*
cm), erkannt wurden.
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Beide Schlussfolgerungen sind bestimmt wertvoll und
werden andere Forscher veranlassen, in dieser Richtung
weiterzuarbeiten. Es scheint uns im Moment nicht leicht,
eine genaue Methode zur Feststellung der Frequenz der
Variationen zu finden. Wir glaubten anfaenglich, dass wir
durch die Anzahl der anaphasischen Bruecken in Meiosis zu
den gewuenschten Angaben kommen koennten, da sieja aus
chromosomischen Inversionen entstehen koennen, die sich
in einer frueheren Phase (parringron 1937) bilden. Durch
wiederholte Beobachtung hat man jedoch feststellen koen-
nen, dass man viele dieser Bruecken nicht frueher stattse-
fundenen Inversionen zuschreiben kann, weil sie die Folge
von Verzoegerungen der Terminalisierung des Chiasmas
oder, was uns in den meisten Faellen noch wahrscheinlicher
ist, der Verschmelzung der Chromonemata von zwei
Chromosomen sind, wodurch ein Chromosom mit zwei
kinetischen Einschnuerungen entsteht. Ist die Variation
deutlich, so kann man aus dem Aussehen der anaphasi-
schen Bruecken keinen Schluss ziehen, der fuer uns von
Interesse waere. Man muss noch hinzufuegen, dass einige
dieser Bruecken keine in der Nache liegenden Fragmente
aufweisen (Fotos 11 a, b, 20 und 22), dass dagegen andere
sehr verschieden grosse und sehr verschiedenartig gestaltete
Fragmente haben (Foto 26 a, b, 27).

Stellt man (nach bparuweToN 1927) zwischen zwei
umgekehrten Chromatiden ein Crossing-Over fest, so formt
sich eine Chromatide mit zwei Centromeren (welche in
der Fachsprache als dizentrisch bezeichnet wird) oder eine
als Schnalle aufgerollte Chromatide ohne Zentromere
(welche azentrische Chromatide heisst). Die dizentrische
Chromatide formt in der ersten Teilung die schnallen-
foermige Chromatide, in der zweiten Teilung eine Bruecke,
und die azentrische Chromatide wird zu einem Fragment.
Wir koennen die fuer die Faelle der wirklichen Inver-
sionsexistenz gut verstaendliche Auffassung nicht auf alle
Faelle der Bildung anaphasischer Bruecken beziehen.
Wenn die Vorstellung der Inversion in diesen Bruecken
immer bestaetigt werden koennte, dann wuerden die Frag-
mente nicht eine so unregelmaessige Form haben koen-
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nen, wie sie haeufig gefunden wird und in Foto 26
a, b deutlich in Frscheinung tritt. Unserer Angicht nach
ist es auch unverstaendlich, dass man in allen von uns
beobachteten anaphasischen Bruecken, und selbst in
zurueckgebliebenen Stadien, keine Schnallen der Fragmente
sah, die Resultate der Inversion sind. parrineron (1937)
vermutet an Hand seiner Hypothese, dass das Chromosom,
wenn es von beiden Polen angezogen wuerde, zerbrechen
muesste und zum Fragment wuerde. Man muss sich
aber fragen, wie es moeglich ist, Anaphasen mit einem
aussergewoehnlich langen Chromosom (Fotos 23 a, b)
zu beobachten Warum hat die Inversion in der Naehe
eines Zentromeren stattgefunden? Waere es nicht natuer-
lich ein Fragment vorzufinden? Jedoch in diesen, wie in
vielen aehnlichen Faellen, in denen man sehr lange Chro-
mosomen in der Niahe der Pole nach Bildung der Bruecken
fand, wurde kein Fragment beobachtet.

Ausserdem hat man haeufig bei den anaphasischen
Bruecken ein heftige Spannung bemerkt, die so stark ist,
dass man die Spirale der Chromonemata sehen kann, ohne
dieselben besonders fixieren zu muessen. Wir glauben aus
diesen (Gruenden, dass es sich nicht um Inversionen,
sondern um die Verschmelzung zwischen nicht homologen
Chromosomen handelt. Das Vorhandensein von Chromo-
somen mit 2 kinetischen Finschnuerungen, die ohne
Fragmente zu erzeugen sich zu demselben Pol begeben,
bestaetigen diese Vorstellung (Fotos 21 a, b).

Wir wollen damit nicht sagen, dass es nicht auch
Bruecken gibt, die man mit der Bildung vorhergehender
Inversionen erklaeren koennte, doch duerfen wir nicht
die diesbezueglichen Froerterungen vergessen, die wir in
einer frueheren Arbeit veroeffentlichten (camara 1938).
Wir haben so zwei gleichaussehende Variationstypen
anzunehmen und haben festzustellen, dass die Exscheinung
der anaphasischen Bruecken nicht geeignet ist, den
Intensitaetsgrad der Bestrahlung aus dem Verhalten
der Chromonemata dieser Bestrahlung gegenueber, zu ermit-
teln. Es ist moeglich, dass wirklich die Energie, die die
Verschmelzung der Bruchstuecke desselben Chromosoms
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bewirkt, eine andere ist, als die, welche die Vereinigung
verschiedener Chromosome hervorruft.

Ausserdem kann man aus dem Vorhandensein von
Bruecken auf eine Bestrahlung schliessen. Diese koennen
brechen oder bestehen bleiben, je nach den vorherrschen-
den Umstaenden, je nach der relativen Entfernung
zwischen den beiden Zentromeren und auch nach der
Dehnbarkeit der Chromonemata. Ausserdem muss die von
der Inversion ausgeloeste Energie verschieden von derje-
nigen sein, welche die Verschmelzungen aufrechterhaelt.
Man wird jedoch immer Bruecken beobachten koennen
und schreibt diesen irrtuemlich oft Gleichwertigkeit zu.

MATHER (1934) ist durch das Studium ueber die Wir-
kung der Roentgenstrahlen auf die meiotischen Chromo-
somen der Vicia Faba und Tradescantia bracteata zu dem
Schluss gekommen, dass die Chromosomen vor der Meta-
phase der Tradescantia und in der spaeten Meta- und
Anaphase der Vicia Faba in Stuecke brachen Seiner
Meinung nach ist dieser Unterschied Folge der verschie-
denen Kraefte, welche die Terminalisierung der Chiasmata
erzeugen. In seinen Schlussfolgerungen behauptet er auch,
dass die Frequenz des Chiasmas einige Zeit nach der
Behandlung noch erhoeht wuerde.

Die erste seiner Behauptungen koennen wir nicht
bestaetigen. Zieht man die Schwierigkeit in Betracht, die
sich beim Fixieren der Prophasen der Meiosen von Vicia
Faba zeigt, und die uebrigens von dem oben erwaehnten
Forscher unterstrichen w‘ird_, 50 kann man verstehen, (I&SS
es wohl kaum moeglich ist, diese Stadien zu beobachten.
Wie kann man also folgern, dass sich in den spaeten
Meta-und Anaphasen mehr Variationen bhilden? Wir geben
zu, dass man sie sieht, aber nicht, dass sie haeufiger als in
den Prophasen vorkommen. Waehrend unserer ganzen
Arbeit mit bestrahltem Material hat sich erwiesen, dass
die geeignete Phase zu Anfang der Prophase ist.

Wir konnten nicht feststellen, dass sich die Zahl der
Chiasmata erhoeht. Fis ist in einigen Faellen wohl der
Fall, aber sie wird in andern ohne einen sichtbaren Anlass
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deutlich kleiner. Fuer diese Tatsache gibt es vermutlich
keine Regel.

Zuletzt wollen wir noch von dem Auftreten der
Trabanten sprechen, die wir zuvor in Kontrollversuchen
nie gesehen hatten. Im Foto 19 ist ein Beispiel hierfuer
segeben. Wir erklaeren das Auftreten eines Trabanten
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Abb. 21

mit dem Zustandekommen einer Translokation, in der
moeglicherweise ein Fragment des M-Chromosoms sich
nahe bei der zweiten Einschnuerung nach dem aeussersten
Finde des andern Chromosoms begibt.

Wir finden diese Frscheinung umso interessanter, als
wir einen eigenartigen Fall von einem Trabanten und
einem Faden beobachten konnten, so wie es unsere Fotos
6a,b,c zeigen.

F.s scheint, dass in dem Moment, in dem die Matrixsub-
stanz die Chromonemata umhuellen sollte, sie sich nicht
ueber diessen Faden ergiessen konnte. Wir vermuten dass
die innere Zone des M-Chromosoms fuer die zweite F.in-
schnuerung (nukleolarbildende Zone nach Fernandes) ver-
antwortlich ist und durch eine einfache Inversion auf das
aeugserste F.nde desselben Chromosoms uebergeht, wie es
in dem Schema unserer Abbildung 21 gezeigt ist.

Man sieht bei I das Chromosom des Typs M. Die

betreffende Zone ist punktiert gezeichnet. In Il ist das
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die Inversion erzeugende Einrollen gezeigt. Die Verschmel-
zung erfolgt in der Naehe der zweiten Finschnuerung. I1I
zeigt das Chromosom nach der Spaltung. Bermerkenswert
ist der kleine Koerper, dort, wo sich der Faden mit dem
Chromosom verbindet. Wir nehmen an, dass es ein
Trabant ist.

Sollten die Dinge sich so verhalten, dann duerfte die
extreme Zone des Chromosoms sich nicht mit ihrem
Partner paaren. Die Bivalente ist wirklich an diesem aeus-
sersten Fonde offen und zeigt in der betreffenden Zone
einen Mangel an Homologie.

Wie wir schon sagten, gibt es einen aus einer Bivalente
brechenden Faden, der sich mit einem anderen Block zu
vereinigen scheint. Unsere Meinung ist, dass moeglicher-
weise in derselben Chromatide eine Bruecke entsteht, in
der Faktoren von einem zum andern Punkt gebrachi
werden.

Sobald eine Ueberkreuzung chromosomischer Elemente
in den Diplotaenstadien, erzeugt wird, ist die Bruecke in der
Lage, die Teilung eine Zeitlang, ohne dass sie bricht, zu
ueberstehen. Wenn aber am Schluss die Einschnuerung
bei dem Uebergang zur Metaphase eintritt, wird die
Bruecke zu lang, veraendert ihren Platz und oeffnet sich
seitlich zu einer Schnalle.

Es mag sein, dass unsere Beobachtung nicht korrekt
ist, wenn auch die Photographien und die Zeichnungen
genuegend klar sind. Wir haben bei Vicia Faba niemals
aehnliche FErscheinungen sehen koennen, und in allem
andern Material, das wir seit 1934 nach vorausgehender
Bestrahlung untersuchten (z. B. Aloé arborescens), konnten
wir, obgleich Bruecken im Pachytaenstadium vorkamen,
diese niemals in der Metaphase sehen. Deshalb weisen
wir darauf mit Vorbehalt hin. Wir wollten jedoch nicht
darueber ohne diesen kurzen Hinweis hinweggehen, da
wir der Meinung sind, dass es Strukturvariationen gibt,
die man nicht mit den altherkoemmlichen Ideen, achnlich
wie den Prozess des «Crossing-Over» zwischen nicht ho-
mologen Chromosomen, erklaeren kann.




208 A. de Sousa da Cimara

LITERATUR

CAMARA, A, 1936, a — Existirio porventura cromosomas ramificados? Rev. Agro-
nomica 24: 64-87.

—— 1936, b — Uma hipétese sébre o mecanismo das transloescdes. An. Inst
Sup. Agronomia Lisboa. VII, 2.9:3 — 23.

—— 1936, c — Estudo preliminar de variagSes cromosémicas induzidas pela cen-
trifugagio. Rev. Agrondmiea. 24: 331-347.

—— 1938 — Beitriige zur Kenntnis des Spiralbaues der Chromosomen. Zeit. f.
Ind. Abst. u. Vererh. 7d4: 202-215.

COUTINHO, 1937 — Breves referéncias sdbre «Pontes Anaffsicas» em material
irradiado de «V. Faba, L.». Rev. Agronémica 25 (1): 32-37.

DARLINGTON, C. D. 1937 — Recent Advances in Cytology 2 nd. edition, London,

FERNANDES, A. 1935 — Les satellites chez Narcissus reflexus, Brot. et N. trian-
arus. L. I — Les satellites des métaphases somatiques. Bol. Soc. Brot.
{Coimbra). 10, (2.2 5.): 5-33.

- 1936 — Il — Les aatéllites pendant la mitose. Bol. Soe. Brot. (Coimbra)
11 (2.* 8.); 87-146.

GOODSPEED, T. H. and AVERY, P. 1930 — Nature and significance of structural
chromosome alterations induced by X-rays and radium. Cytologia 1:
308-327.

KOSSIKOV, R. V. and MULLER, H. I. 1935. Invalidation of genetic evidence for
branched chromosomes. Jour. Hered. 26: 305-307.

LEVAN, A. 1935 — Zitologische Studien in Allium Schoenoprasum. Hereditas:
Z22:1-128,

LEWITSKI G. A. and ARARATIAN, G. A. 1932 —Transformation of chromosomes
aunder the influence of X-rays. Bull. Appl. Bor. 27 (1): 265-286.

MAEDA, T. 1930. On the configurations of Gemini in the Pollen Mother cells of
Vieia Faba, L. Mens. Coll, Sci. Kyoto.

MAVOR, O. W. and SVENSON, H. K. 1925 — X rays and crossing-over. Science 58.

MATHER, K. 1934 — The behaviour of meifotic chromosomes after X - radiation.
Hereditas 20: 303-322,

MATHER K, and sTong, L, H. A. 1938 — The effect of X — radiation upon somatic
chromosomes. Jour. Genet, 28: 1-24,

MARSHAK, A. 1937 — The effect of X —ravs on chromosomes in mitosis. Proc.
Nat. Acad, Sci. 23 362-369.

MULLER, H. J. 1328 — The production of mutations by X —ravs. Proe. Nat. Acad.
Sei. 14: 714-726.

—— 1934 — The effects of Rientgen Rays upon the hereditary material. The
Science of Radiology, 1954, 305-318.

RILEY, H. P. 1936 — The effect of X —rays on the chromosomes of Tradescantia
digantea, Cyrologia 71 131-142,

SAX, K. 1935—Variation in chinsma frequencies in Secale, Vicia and Trades-
cantia. Cytologin 6: 289-293,



Wfrf;'ung van Raena‘gr_‘ns!ruﬁ}r_‘n auf Chromosomen 209

STADLER, L. I. 1930—Some genetic effects of X —rays in plants. Jour. Hered.
21: 3-19.

—— 1932 — On the genetic nature of induced mutations in plants. Proc. 6 th.
Int. Cong. Genetic: 274-294.

TIMOFEEFF-RESSOVSKY, N. W. 1934 — Einige Versuche an Drosophila melano-
daster iiber die Bezichungen zwischen Dosis und Art der Rontgenbestrah-
lung und der dadurch ausgeltsten Mutationsrate. Strahlenterapie 49.

—— 1935 — Auslésung von Vitalititsmutationen durch Réntgenbestrahlung hei
Drosophila melanogaster. Nach. v. d. Gesellsch. der Wiss. 2. Gottingen. 1:
163-180.

—— 1937—Experimentelle Mutationsforschung in der Vererbungslehre. Dresden.







TAFEL 1

¥







[
? o
v &
70 « 70 &
£he ;
43 %
72 w
74
'\Bf?" T,
2 % =
17 =
© £
L, A
&
(>

§ 5
ir Q
- ¥
s

78 i

v q;\'/ 1’;‘.;
W

TAFEL I1

22







L ¢
-
23 a 23 &
v

25

26 a

28







SUR LA REPARTITION ET L’ECOLOGIE
DES HEPATIQUES EPIPHYLLES AUX ACORES

par

Varia ET Pierre ALLORGE. (Panis)

A présence de végétaux épiphylles (1), cest a dire

de végétaux épiphytes non parasites se développant a
la surface des feuilles ou des frondes vivantes de plantes
vasculaires, est un des traits principaux des foréts tropi-
cales et subtropicales (2).

Ces épiphylles, Lichens (surtout Strigulacées), Algues
(Cyanophycées et Trentepohliacées principalement), Mous-
ses (Hookeriacées en particulier), Hépatiques (en majorité
Lejeunéacées et Radulacées) constituent, dans ces foréts,
des associations bien définies, composées d’espéces stricte-
ment confinées, pour la plupart, sur ce support vivant et
lices, dans les limites d’un climat régional, a des conditions
de climat local et de microclimat dont la caractéristique
essentielle est la faible valeur du déficit de saturation.

Mais on a également signalé des épiphylles en dehors
des régions tropicales et subtropicales. Des Lichens épi-
phylles se rencontrent au Portugal (a Sintra, par ex.!),

(1) Llépithéte foliicole qui figure dans de nombreuses diagnoses d’Hépati-
ques et qui s'emploie aussi pour les Lichens est peut-#tre plus expressive et plus
corcecte,

(2) Malgré sa signification écologique importante comme réactif climati-
que, I'épiphyllie est passée sous silence dans la plupart des traités de phytogéo-
graphie. Dans la 3™ édition du traité classique de A. F. W. SCHIMPER, remanié par
. VON FABER, neuf lignes seulement, insignifiantes d’ailleurs, sont consacrées ausc
épiphylles. On trouvera dans TH. HERZOG (HERZOG 1926, pp. 70-74 et 206-210)
et dans D. W. RICHARDS (RICHARDS 1932, pp. 391-392) les données essentielles sur
les Bryophytes épiphylles.
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dans les Pyrénées ariégeoises (pucni 1934), en Bretagne,
dans le Loiret (Jover 1936), entre autres; le Catillaria Bou-
teillei (Desm.) Zahlbr. remonte sur le Buis, jusqu’au Nord
de Paris. Parmi les Algues, le Phycopeltis epiphyton Mil-
lardet est ¢a et la dans 'Furope Centrale, sur les aiguilles
de Sapin, les feuilles du Buis, du Lierre, des Rubus. Les
Mousses ne s'accomodent guére de 'épiphyllie en dehors
des régions tropicales tandis que les Hépatiques peuvent
étre nombreuses qui végetent sur les feuilles dans certains
territoires & climat hyperocéanique doux.

Dans le domaine atlantique européen, on observe déja
une tendance a la vie épiphylle chez plusieurs Hépatiques.
Aux Faercers, par ex., U'Aphanolejeunea microscopica
(Tayl.) Evs. végéte non seulement sur d’autres Muscinées,
mais encore sur les frondes de I"’Hymenophyllum unilate-
rale Bory (c. jensexn 1901, p. 123); cest également sur
Hymenophyllum (F. tunbridgense Sm. et Sow.) que cette
Hépatique a été signalée dans son unique localité conti-
nentale, aux Ardennes (vErpDoorn 1929, p. 42). Remarquons
dés ici que c’est une des épiphylles les plus répandues aux
Acores. Aux environs de Cherbourg, le Colura calyptrifo-
lia (Hook.) Evs. a été récolté sur frondes de Pteris et de
Blechnum Spicant Roth., le Microlejeunea ulicina (Tayl.)
Evs. sur frondes d’Hymenophyllum tunbridgense Sm. et
Sow. (1. corpitre 1889, pp. 346-347); sur cette méme fougére,
le Dr. r. camMus a noté, au Huelgoat (Finistére), 'Harpale-
jeunea ovata (Hook.) Schiffn. Enfin, le Cololejeunea Ros-
settiana (Mass.) Schiffn., Hépatique atlantico-méditerra-
néenne vit presque toujours sur les arbuscules du Thamnium
alopecurum (L.) Bryol. eur. ou sur les rameaux de Neckera
(N. crispa Hedw., N. complanata (L.) Hiib.) et d’Anomo-
don viticulosus (L.) Hook. et Tayl. (1), D’ailleurs, presque
toutes les Lejeunéacées européennes peuvent vivre sur des
Muscinées ou des Lichens corticicoles ou saxicoles, mais on
ne saurait parler d’épiphyllie proprement dite, le substra-

(1) A la suite d'ohservations et d’expériences faites sur le Lophoecalea
bidentata (L.) Dum., AD. DAVY DE VIRVILLE pense que les Hépatiques vivant sur
d'autres muscinées 8’y comportent en parasites (DAVY DE VIRVILLE 1937). Pour ce
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tum vivant étant toujours plus ou moins étroitement appli-
qué sur le support inerte.

Ce n'est gqu’'au dessous du 40° N. que les épiphylles
vraies commencent & se montrer, au Japon d'une part, aux
Acores de 'autre (1).

Au Japon, lexistence d’Hépatiques épiphylles fut
successivement notée par A.W.EVANS (Evans 1906, pp. 146-
-150-151), rr. stepHANI (sTEpHANI 1913-1916, passim), V.
SCHIFFNER (scHIFFNER 1929, p. 87). et ¥. HORIKAWA ; ce dernier
auteur, dans un petit mémoire d’ensemble (HorikAWA 1932),
énumeére 27 espéces (24 Lejeunéacées, 2 Radula et 1 Jubula),
plusieurs dépassant le 34° N., sur frondes de fougéres,
aiguilles ou feuilles de Gymnospermes et d’Angiospermes.
Aux Acores, la présence d’Hépatiques épiphylles est connue
depuis peu: deux espéces, Frullania Teneriffae (Web.) Nees
et un Physocolea, ont été rencontrées, par T. G. TUTIN ef E. F.
warBure, a l'ile du Pico, c'est a dire aux environs du 38°

N. (37°30°) (2) (ricHarps 1932, p. 391 et 1937, p. 137-138).

qui est des épiphylles, il semble bien gu’elles restent autotrophes et que les subs-
tances nutritives leur soient apportées par 'eau de pluie arrivant sur elles en
fines gouttelettzs aprés avorr lavé les feuilles, branches et rameaux des couronnes.
En attendant une démonstration expérimentale, que nous pensons, d’ailleurs,
entreprendre, nous admettrons que les Hépatiques ne sont pas parasites sur les
feuilles. D’ailleurs, ces épiphylles s’installent surtout sur des feuilles persistan-
tes & cuticule épaisse, parfois cireuse et leurs rhizoides ne peuvent guére gqu’avoir
un rile de fixation (haptéres). Mais il reste évident qu'une feuille dont la surface
est plus ou moins recouverte par un écran d'épiphylles, parfois entiérement
(comme nous avons pu le constater dans les foréts de la Guadeloupe, par ex.) ne
peut avoir une activité physiologique normale.

(1) En ce qui concerne I'’hémisphére austral, nous n'avons pas trouvé
d'indications quant a la limite des épiphylles, mais il ne semble guére douteux
qu'il en existe dans les foréts sempervirentes de type antarctigue si riches en Mus-
cinées épiphytes (forét valdivienne, foréts néozélandaise et tasmanienne).

(2) v. scHIFFNER cite de Madére (32° N.), d'apris des récoltes de
J. BORNMOLLER, Lejeunea lamacerina (Gottsche) St. «in foliis vivis Trichomanis
radicantis cum Calolejeunea madeirensis Schiffn». (SCHIFFNER 1902, p. 278). I1 est
& peu prés certain que des épiphylles proprement dites se rencontreront & Madére,
dﬁﬁﬁ! les Iauriailves ﬂq versant N,; elles ne peavent manduer non plus dans la
laurisilve canarienne oit J. PITARD ne cite cependant que des muscicoles, Lejeu-
nea Pitardii St., L. canariensis St., Microlejeunea ulicina (Tayl) Ewvs., Colole-
Jeunea calearea (Lib.) Spr., C. Rossettiana Mass., sur Echinodium spinosum
Mit t.surtout (eITARD 1907, pp. 42-43).
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En réalité, le mode de vie épiphylle est trés répandu
chez les Hépatiques dans P'archipel acoréen (1); au cours
d'un récent voyage (2) nous avons observé, en effet, des
Hépatiques épiphylles dans cing des sept iles par nous visi-
tées: S. Miguel, S. Jorge, Pico, Faial et Flores, clest a dire
dans chacun des trois groupes insulaires, oriental (S. Mi-
guel, Santa Maria), central (Terceira, Graciosa, S. Jorge,
Pico et Faial) et occidental (Flores, Corvo). L’ile de Flores,
par 39°30" N., représente le point le plus septentrional
atteint par les épiphylles proprement dites. Il est fort pro-
bable que les épiphylles ne manquent pas 2 Santa Maria
(dans les ravins boisés de la partie centrale) et a Terceira
(sur les pentes culminales boisées de la Caldeira de Santa
Barbara, par ex.), iles que nous n’avons pu visiter que trés
rapidement au cours de ce premier voyage. Quant a Gra-
ciosa et & Corvo, ot nous n’avons pas abordé, elles parais-
sent trop peu boisées pour convenir aux épiphylles.

I. — REPARTITION DES HEPATIQUES £PIPHYLLES AUX ACORES

HARPANTHACEAE

Lophocolea fragrans De Not. et Mor. — Flores: chemin
de Lages a Fajasinha, hauts talus encaissés, sur Tricho-
manes speciosum Willd. (3), vers 510 m. — Ce Lophocolea
est généralement corticicole aux Acores (S. Miguel, 5. Jorge,
Faial).

Distrib.: Iles Britan., Norvége., France N. W, Corse,

Italie, Madére, Canaries.

(1) L’épiphyllie n’est pas limitée nux Heépatiquss; nous avons également
observé sur feuilles ou frondes des M{:uss‘cs, triés rares d'ai lears (Hypnum cana-
riense (Mitt.) Jaeg., H. resupinatum Wils.) des Lichens (Parmeliella, Leptogium,
des Crustacés), des Algues (Trentepohlia, Scytonema, Nostoc).

(2) Du 27 Mai au 24 Aot 1937, notre excellent collégue et ami le
Dr. H. PERSSON qui a visité les Agores quelque temps avant nous a récolté
plusieurs Hépatiques épiphylles sur Acrostichum squamosum Sw., dans le massif
de Vara (ile S. Miguel).

(3} LF!. nomenclature Edop:ée pour les p[auh‘:s vagcalaires est celle de TRE-
LEASE (TRELEASE 1897).
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PLAGIOCHILACEAE

Plagiochila tridenticulata Tayl. — S. Miguel: foréts des
pentes du Pico da Vara, sur frondes d’Acrostichum squa-
mosum Sw., vers 906 m.—S. Jorge: ravins de la route de
Calheta & Topo, méme substratum, ca. 600-700 m. — E,xiste
aussi sur branchettes de Juniperus brevifolia Ant., de Per-
sea azorica Seub. et d’Erica azorica Hochst. a Flores, dans
un ravin descendant a la Lagoa Comprida, vers 600 m. et
a Pico, au dessus de Serra Gorda, vers 700 m.

Distrib.: Iles Britan., Norvége mérid., Normandie, Py-
rénées occid., Canaries, Madére, Etats-Unis (Tennessee).

RADULACEAE

Radula Aquilegia Tayl.-—S. Miguel: foréts des pentes
du Pico da Vara, vers 900 m. et du Salto do Cavalo, vers
750 m., sur Persea et Acrostichum Sw. épiphyte. — Assez
répandu aux .A.g:o res, sur écorce et sur i‘(J-L‘l'].E'I‘S‘, souvent avec
périanthes. '

Dis¢rib.: Faeroers, Iles Britan., Norvége.

Radula Carringtonii Jack. — S. Miguel: parc José do
Canto, rive sud de la Lagoa das Furnas, vers 280-300 m.,
sur Camelia et Phoenix. — Flores: sur Trichomanes specio-
sum Willd., chemin creux sous le Pico da Casinha, vers
350 m. et talus du chemin de Lages a Fajasinha, vers
540 m. — Répandu dans presque toutes les iles de I'archipel,
surtout dans I'étage inférieur, sur écorce et rochers.

Distrib.: Iles Britan., Espagne N. W.

LEJEUNEACEAE

Aphanolejeunea microscopica (Tayl.) Evs.—S. Miguel:
parc José do Canto, rive sud de la Lagoa das Furnas,
280-300 m., sur Camelia, Phoenix, Sabal, Podocarpus, Pru-
nus Lauro-cerasus L.; foréts des pentes du Pico da Vara,
du Pico Verde, de la Serra Trunqueira, du Salto do Cavalo,
700-900 m., sur Persea, Viburnum Tinus L. var. subcorda-
tum Trel,, Hedera canariensis Willd., Acrostichum; pentes
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intérieures de la caldeira de la Lagoa do Congro vers ca.
450 m., sur Irichomanes épiphyte. —Faial: pentes inté-
rieures de la Caldeira Grande, 800 m., sur Persea—S. Jorsge:
ravins de la route de Calheta a Topo, 600-700 m., sur
Persea, Ilex Perado Ait.,, Myrsine africana L. var. retusa
DC., Trichomanes, Acrostichum épiphyte.— Pico: au dessus
de Serra Gorda, env. 700 m., sur Acrostichum épiphyte
(sur Erica azorica Hochst.). — Flores: pentes intérieures des
Ca'deira Séca et Caldeira Comprida, env. 850 m., sur Persea
azorica Seub.; chaos basaltique boisé au-dessus de Faja-
sinha, env. 250 m., sur Trichomanes; chemin creux sous le
Pico da Casinha, env. 350 m., sur Hymenophyllum tun-
brid¢ense Sm. — Semble rare sur d’autres substratums
(écorces, souches pourrissantes, rochers), mais souvent
épiphyte sur Muscinées corticicoles ou saxicoles (INeckera
intermedia Brid., Thamnium alopecurum Bryol. eur. var.,
Echinodium Renauldii (Card.) Broth., Porella canariensis
Nees, Radula Carringtonii Jack., etc.).

Distrib.: Faeroers, Irlande, Fcosse, Luxembourg, Ma-
dére.

Cololejeunea minutissima (Sm.) Schffn.—S. Miguel:
parc de I’hotel «Terra Nostra», & Furnas, env. 210 m., sur
Camelia, c. per.; parc José do Canto, rive sud de la Lagoa
das Furnas, 280-300 m., sur Camelia et Podocarpus, c. per.—
Egalement sur écorces et rochers, dans 1'étage inférieur de
la plupart des iles.

Distrib.: Iles Britan., Belgique, France W., Espagne
N. W., Portugal, rég. méditerr. occid., Amérique N. atlan-
tigue (1).

Colura calyptrifolia (Hook.) FEvs. —S. Miguel: foréts
des pentes du Pico da Vara, du Pico Verde, de la Serra Trun-
queira, du Salto do Cavalo, 700-900 m., sur Persea, Vibur-
num, [lex, Hedera, Acrostichum épiphyte et Hymenophyl-
lum unilaterale Bory épiphyte, ¢. sp.— Pico: au-dessus de
Serra Gorda, vers 750 m., sur Acrostichum épiphyte. —
S. Jorge: ravins de la route de Calheta a Topo, sur Persea,

(1) FExisterait aussi au Japon (HORIKAWA).
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Ilex, Hedera, Acrostichum, 6200-700 m.— Semble excep-
tionnel sur d’autres substratums: observé une fois (Pico
da Vara), sur branchettes et pétioles de Persea. — Les spo-
rogones, fréquents, sont mirs en Juin.

Distrib.: Iles Britan., Normandie, Bretagne.

Drepanolejennea hamatifolia (Hook.) Schifn. —S. Mi-
guel: parc José do Canto, rive sud de la Lagoa das Furnas,
280-300 m., sur Phoenix et Sabal; foréts des pentes du Pico
da Vara, du Pico Verde, de la Serra Trunqueira, du Salto
do Cavalo, 700-900 m., sur Persca, Ilex, Viburnum, Note-
laea excelsa Webb., Hedera, Acrostichum épiphyte, — Faial:
pentes intérieures de la Caldeira Grande, 750-800 m., sur
Persea.— Pico: au-dessus de Serra Gorda, 750 m., sur
Acrostichum épiphyte. —S. Jorge: ravins de la route de
Calheta a Topo, 600-700 m., sur Persea, Ilex, Myrsine,
Acrostichum épiphyte. —Flores: pentes des caldeiras de la
Lagoa Séca et de la Lagoa Comprida, 550-600 m., sur Per-
sea et Sticta sinuosa Pers. — Avec Aphanolejeunea micros-
copica (Tayl.) Evs., c’est 'Hépatique la plus répandue en
épiphylle aux Acores, mais elle se rencontre souvent aussi
sur d’autres substratums: écorces, rochers, autres Musci-
nées. Les périanthes sont fréquents, mais, comme aux Iles
Britanniques, les sporogones ne semblent pas se déve-
lopper.

Distrib.: Iles Britan., Normandie, Bretagne, Pyrénées
occid., Mad re.

Harpalejeunea ovata (Hook.) Schffn. — S. Miguel: foréts
des pentes du Pico da Vara, vers 800 m., sur Persea, trés
rare; parc José do Canto, rive sud de la Lagoa das Furnas,
280-300 m., sur Phoenix, trés rare également. — Cette Lejeu-
néacée semble exceptionnellement épiphylle, tandis qu’elle
est répandue comme corticicole, saxicole ou muscicole dans
I'étage inférieur de toutes les iles.

Distrib.: Iles Britan., Norvése mérid., Normandie,
Bretagne, Pyrénées occid., Pénins. ibér. oceid., région mé-
diterr. occid., Canaries, Madére, Amér. N. atlantique.

Lejeunea flava (Sw.) Nees. — Faial: ravin de la Ribeira
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da Praia, vers 150 m., sur frondes d’Adiantum hispidulum
Sw. — Dans les autres localités ot nous avons observé
cette Hépatique, elle végéte soit sur rochers (Flores: ravins
autour de Santa-Cruz, Fajasinha; S. Jorge: ravins au des-
sus de Calheta), soit sur écorces (Pico: Serra Gorda, sur
Erica azorica Hochst.).

Distrib.: Irlande, Madére, Canaries, rég. trop. et subtrop.
(Antilles, Japon, Indonésie, ete.).

Lejeunea Holtii Spr. — Flores: chemin de Lages a4 Faji-
sinha, hauts talus encaissés, 540 m., sur Irichomanes. Sur-
tout muscicole-saxicole (S. Miguel: Pico da Vara; S. Jorge:
S. Anténio).

Distrib.: Irlande, Madére.

Lejeunea patens Lindb.—S. Miguel: foréts des pentes
du Pico da Vara, de la Serra Trunqueira et du Salto do
Cavalo, 700-900 m., sur Persea, Viburnum, Hedera, Acros-
tichum épiphyte. —S. Jorge: ravins de la route de Calheta
a Topo, 600-700 m., sur Persea, [lex, Acrostichum épiphy-
te. — Pico: au dessus de Serra Gorda, 750 m., sur Acrosti-
chum épiphyte. — N’est pas rare aux Acores, soit sur écorce
ou bois pourrissant, soit sur rochers, soit sur d’autres
Muscinées (Fissidens serrulsatus Brid., Echinodium Renaul-
dii (Card.) Broth., Thamnium alopecurum Bryol. eur.
var. etc.).

Distrib.: Iles Britan., Norvége, France N. W., Pyré-
nées occid.,, Espagne N. W., Madére, Amérique N. atlan-

tique.

Lejeunea planiuscula (Lindb.) Buch. (1) —S. Miguel:
parc José do Canto, rive sud de la Lagoa das Furnas,
280-300 m., sur Camelia et Phoenix.

Distrib.: Europe atlantique, encore mal connue.

Marchesinia Mackayi Gray.—S. Miguel: parc José do
Canto, rive sud de la Lagoa das Furnas, 280-300 m., sur
Camelia et Phoenix, ¢, sp. — Clest 'Hépatique la plus
répandue dans l'étage inférieur de toutes les iles; presque

(1)

Détermination de notre excellent collégue le Prof. Th. HERZOG (Iéna).
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toujours fertile, elle forme des plaques étendues, étroite-
ment appliquées au substratum, sur les écorces et les
rochers.

Distrib.: Iles Britan., Bretagne, Pyrénées occid., Espa-
¢ne N. W., Portugal, Madére, Canaries, rég. méditerr.

occid.

Physocolea sp. — «Epiphyllous on leaf of Persea azo-
rica, Pico» (TuTiN et WARBURG ap. RICHARDs 1937, p. 137).

FRULLANIACEAE

Frullania microphylla (G.) Pears.— S. Miguel: parc
de I'hotel «Terra Nostra», 3 Furnas, env. 210 m., sur
Camelia; parc José do Canto, rive sud de la Lagoa das
Furnas, 280-300 m., sur Camelia, Phoenix, Podocarpus et
Prunus Lauro-Cerasus, c. per.; foréts des pentes du Pico
da Vara et du Salto do Cavalo, 700-900 m., sur Persea et
Hedera. — S. Jorge: ravins de la route de Calheta & Topo,
600-700 m., sur [lex, Trichomanes, Acrostichum épiphyte.—
Flores: chemin creux sous le Pico da Casinha, vers 350 m.,
sur Irichomanes et Hymenophyllum tunbridgense Bory.
Répandu dans toutes les iles, sur écorce ou rochers, souvent
fertile.

Distrib.: Faeroers, Iles Britan., Bretagne, Pyrénées
basques, Maroe, Madére, Canaries.

Frullania Teneriffae (Web.) Nees. — Pico: «on living
leaves of Ilex Perado, crater, 4.000 ft» (TuTIN et WARBURG
ap. RICHARDS 1937, p. 138).

Distrib.: Madere, Canaries.

Frullania aff. Tamarisci (L) Dum. (1) —S. Miguel:
toréts des pentes du Pico da Vara et du Salto do Cavalo,
700-900 m., sur Persea, Viburnum et Hedera.

Frullania sp. — S. Miguel:  mémes localités, sur Persea
et [lex.

(1) Cette espéce et la suivante ont été soumises A I'examen de notre excel-
lent collégue, le Dr. FR. VERDOORN qui a bien voulu étudier les Frullania que
nous avons récoltés aux Agores.

27
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Jubula Hutschinsiae (Hook.) Dum. subsp. Hutschinsiae
Verd. — Flores: chemin de Lages a Fajasinha, hauts talus
encaissés, env. 540 m., sur Trichomanes. — Cette Frullania-
cée n'est pas rare aux Acores, sur les talus et rochers
humides, dans les ravins trés couverts.

Distrib.: Iles Britan., Bretagne, Pyrénées basques,
Madeére, Canaries.

METZGERIACEAE

Metzgeria furcata (L.) Dum.—S. Miguel: foréts des
pentes du Pico da Vara et du Salto do Cavalo, 700-900 m.,
sur Persea, Ilex et Acrostichum épiphyte.

Distrib.: circumboréal.

Quelques remarques intéressantes découlent de Pana-
lyse de ce petit catalogue.

Tout d’abord, il faut souligner le nombre élevé de
Lejeunéacées observées: sur 21 Hépatiques que comporte,
d’aprés ces premiéres recherches, la florule épiphylle aco-
réenne, 11 appartiennent a cette famille dont la prédomi-
nance est donc un caractére général du peuplement épiphylle,
qu’il s’agisse de régions tropicales ou de résions tempérées.
Au Japon, par ex., sur 27 Hépatiques citées, 24 ressortis-
sent aux Lejeunéacées (Horikawa 1932). Rappelons aussi
que toufes les Hépatiques qui manifestent une tendance &
I'épiphyllie dans le domaine atlantique européen sont éga-
lement des représentants de cette famille.

Tandis qu’au Japon la florule hépaticale épiphylle
comprend, en majorité, des espéces spéciales au substratum
feuille (ou fronde), ici, aucune des 18 Hépatiques nommées
n'est exclusivement épiphylle. Le Colura calyptrifolia
(Hook). Evs. mis a part, qui vient presque toujours sur
feuilles nu frondes (constaté rarement sur pétioles et ramil-
les), toutes les autres prospérent sur d’autres substratums,
vivants (Muscinées, Lichens) ou inertes (écorces, rochers,
terre), plusieurs méme y ayant leur habitat normal, telles
Marchesinia Mackayi Gray, Harpalejeunea ovata (Hook.)
Schffn., Lejeunea Holtii Spr. Il s’agit, en somme, d’une
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épiphyllie facultative et régionale, puisque dans d’autres
parties de leur aire, ces Hépatiques ne s’installent pas sur
les feuilles, sauf dans un trés petit nombre de cas (1).

Enfin, un autre caractére notable de la florule épiphylle
agoréenne est la dominance trés marquée des éléments
atlantiques. En effet, les 18 espéces nommées appartiennent
aux types de répartition suivants:

10 espéces eu-atlantiques: Aphanolejeunea microsco-
pica (Tayl.) Evs., Colura calyptrifolia (Hook.) Evs., Drepa-
nolejeunea hamatifolia (Hook.) Schffn., Frullania micro-
phylla (G.) Pears.,, Jubula Hutschinsiae (Hook.) Dum.,,
Lejeunea Holtii Spr., L. patens Lindb., L. planiuscula
(Lindb.) Buch, Radula Aquilegia Tayl., R. Carringtonii
Jack.;

3 espéces euryatlantiques: Cololejeunea minutissima
(Sm.) Schffn., Harpalejeunea ovata (Hook.) Schffn., Pla-
giochila tridenticulata Tayl.;

2 espéces atlantico-méditerranéennes: Lophocolea fra-
grans De Not. et Mor., Marchesinia Mackayi Gray.;

1 espéce atlantico-tropicale: Lejeunea flava (Sw.) Nees.;

1 espéce macaronésienne: Frullania Teneriffae (Web.)
Nees.;

1 espéce circumboréale: Metzgeria furcata (L.) Dum.

Si I'on pouvait s’attendre a ce haut pourcentage d’élé-
ments atlantiques (plus de 80 %;) puisque, par définition,
ces espéces caractérisent les climats océaniques, il fauf
remarquer que, dans I'ensemble de la flore hépaticale aco-
réenne, les espéces atlantiques ne représentent que 30 %
environ. L'épiphyllie exprime donc des conditions d’envi-
ronnement trés particuliéres.

II. — ENVIRONNEMENT ET SUBSTRATUM

A PIle S. Miguel, ot nos récoltes et nos observa-
tions ont principalement été faites, les conditions favorables
a la présence d'épiphylles—atmosphére calme et trés hu-
mide, abri contre la pluie et l'insolation directe — sont

(1) Lejeunea flava (Sw.) MNeea est épiphylle au Japon (HORIKAWA 1932).
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réalisées soit dans certains parcs trés couverts de Pétage
inférieur, équivalents écologiques des foréts laurifoliées de
basse altitude (= étage du Myrica Faya de cuppy, du littoral
a 600-700 m. env.) aujourd’hui presque partout détruites (1),
soit dans les foréts, toujours plus ou moins dégradées, de
Pétage moyen (=étage du Juniperus brevifolia de GUPPY,
au-dessus de 600-700 m.) qui ont persisté sur les pentes
intérieures des caldeiras, sur les versants trés raides et peu
accessibles, dans les ravins a bords abrupts, et qui évoquent
la grande laurisilve primitive, droupement climatique qui
couvrait les parties hautes des iles avant l'installation de
'homme (2)

Sauf pour le littoral, ot précisément les épiphylles
manguent, on ne dispose d’aucune donnée météorologique;
nous devrons donc nous borner a décrire la végétation de
deux localités a florule épiphylle bien développée, essayant
d’en déduire quelques remarques écologiques explicatives:
le parc José do Canto prés Furnas (S. Miguel) pour 'étage
inférieur, et les pentes du Pico da Vara (S. Miguel) pour
I'étage moyen.

1. — Le parc José do Canto qui s’étend sur la rive Sud
et Sud-est de la Lagoa das Furnas (280-290 m.) est sans
doute la localité la plus riche en épiphylles de Iétage infé-
rieur: le voisinage d’une grande masse d’eau permanente,
la présence d’une haute pente abrupte surplombant le parc
au Sud, la densité de la végétation ligneuse sempervirente
créent dans le sous-bois, toujours humide par les pluies

(1) Nous en avons apergu quelques vestiges dans les ravins trés encaissés
de la haute vallée de la Ribeira da Cruz, Ile Flores, malheursusement inacces-
sibles — d'oi1 leur conservation, dailleurs. Les Persea et lea Notelaca y dépas-
saient 13 métres nu moins.

(z) D’aprés guepy (cuppy 1917, pp. 359-371), & I'fle du Pico, In seule
de tout I'archipel dont l'altitude dépasse 1.200 m., cet étage du Genévrier atieint
1.350 m.; au-dessus, aprés une bande de transition ot les arbres se rabougrissent,
l’étage des landes (et pelonses-landes), s'élave jusqu’au sommet du Pico (2.352 m.).
Dans les autres iles élevées la forét peut donc atteindre les cimes (Pico da Vara,
1.105 m., & S. Miguel; Caldeira de Santa Birbara, 1.067 m., & Terceira; Pico da
Esperanga, 1.066 m., & S. Jorge; Caldeira Grande, 1.021 m., & Faial): la violence
des vents sur certainescrétes et surtout l'action destrucirice tenaze de 'homme
expliquent I'absence ou la rareté des foréts suc la plupart de ces sommets,
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fréquentes et les brouillards, les conditions de climat local
favorables.

La strate arborescente, de haute venue, est constituée
surtout par des essences exotiques (Magnolia, Eugenia,
Podocarpus, Ficus, Cryptomeria, Pittosporum, Grevillea,
etc.) mélées & des arbres de la laurisilve primitive, Fayas
et Lauriers. La strate arbustive comprend des Camélias,
des Lauriers-Cerise, des Palmiers, des Fougéres arbores-
centes, entre autres. Dans la strate herbacée, fort réduite
par suite de l'illumination toujours tres faible, on note
surtout des Fougéres (Aspidium dilatatum Hook., Pteris
arguta Ait., Asplenium Filix-foemina Bernh.) et des Carex
(C. macrostyla Lapeyr. var. peregrina L. H. Bailey, C.
Hochstetteriana Gay).

La strate muscinale terricole n’est bien développée que
sur les talus: avec Fissidens asplenioides Hedw., E. ser-
ralatus Brid., Oxyrhynchium Stokesii (Turn.), Thamnium
alopecurum (Hedw.) Bryol. eur. var, Conocephalus coni-
cus (L.) Dum., Anthoceros Husnoti St., il faut signaler
surtout, sur des talus argileux frais, mais non mouillés, le
Dumortiera hirsuta (Sw.) Bl. N. et R., hépatique au thalle
délicat, trés sensible a la dessiccation, généralement can-
tonnée au voisinage immédiat des cascades ou des filets
d’eau ombragés. Son abondance locale ici suggére un état
hygrométrique voisin de la saturation; méme indication
est donnée par certaines espéces du groupement muscinal
qui peuple les souches et troncs pourrissants (Riccardia
palmata (Hedw.) Carr., Telaranea nematodes (Gottsche)
Howe, Nowellia curvifolia (Dicks.) Mitt,, Lepidopilum
virens Card.).

Les épiphylles se localisent sur les feuilles des branches
inférieures, c'est a dire dans la strate a degré hygrométrique
maximum et peu variable en méme temps gu’a Uabri des
averses et de l'insolation directe. Au-dessus de 2 métres,
dans les stations les plus abritées, ces épiphylles disparais-
sent; les feuilles les plus basses sont les plus investies.
Trois espdces sont surtout fréquentes: Frullania micro-
phylla (G.) Pears., Aphanolejeunea microscopica (Tayl.)
FEvs. et Cololejeunea minutissima (Sm.) Schffn.: sur 50
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feuilles de Camélia prises au hasard, sur plusieurs arbustes,
le Frullania se rencontrait sur 49 d’entre elles, ' Aphano-
lejeunea sur 34, le Cololejeunea sur 24. Des huit espéces
observées en épiphylles dans ce parc, trois sont répandues
dans I'étage inférieur, sur d’autres substratums (rochers,
écorces) également, et manquent dans I'étage moyen: Colole-
jeunea minutissima (Sm.) Schifn., Marchesinia Mackayi
Gray et Radula Carringtonii Jaek. Deux autres, moins
exclusives, restent nettement plus abondantes ici que dans
I'étage moyen: Frullania microphylla (G.) Pears. et Apha-
nolejeunea microscopica (Tayl.) Evs. Ces cing espéces carac-
térisent donc une petite association d’hépatiques épiphylles
propre & l'étage inférieur (association épiphylle 3 Colole-
Jjeunea minutissima).

2. — Les foréts qui couvrent les pentes de “a haute val-
lée du rio Guilherme (massif de Vara), entre 700 et 900 m.,
représentent les témoins les mieux conservés de la végéta-
tion primaire des montagnes de I'ile S. Miguel; parcourues
par le bétail dans certains parties, mises a feu sur leurs
marges, exploitées pour le bois, elles ont conservé néan-
moins, sinon leur structure phytosociale originale intacte,
du moins la flore primitive de la laurisilve macaronésienne,
trés appauvriée aux Acores.

Ces foréts, soumises a un climat extrémement humide,
baignent dans les nuages ou le brouillard pendant la plus
grande partie du temps et les sommets ne sont que rarement
découverts au-dessus de 700 m. Les averses sont fréquentes
en toute saison; sur les crétes, la violence des vents
 plaque les arbres vers le sol (1).

Nous prendrons comme exemple une petite bande de
forét d’une trentaine de métres de longueur sur une dizaine
de large, paralléle au sentier qui méne de la route (Po-
voacdo-Nordeste) au sommet du Pico da Vara, sur les
pentes raides du Pico da Cruz, vers 850-875 m. d’altitude,
a exposition F.st.

(1) Le beau peuplement de Genévriers (Juniperus brevifolia Ant.), mal-
heureusement trés entamé par I'écobunge, qui eouvre le flanc oriental du sommet

du Pico da Vara (1,105 m.), montee de belles morphoses tabulaires chez les arbres
modelés par le vent.
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Trzs difficilement pénétrable par suite de la densité
des arbres, de leurs ramures intriguées, de leur faible hau-
teur — 2 m. 50 au plus, dans cette localité — cette forét basse
est dominée par deux essences, le Juniperus brevifolia Ant.
et le Persea azorica Seub. auxquels g’associent, assez abon-
dant le Viburnum Tinus L. var. obcordatum Trel., plus
dispersés I'[lex Perado Ait.,, I’Erica azorica Hochst. et le
Vaccinium cylindraceum Sm.) trés rares le Prunus lusita-
nica L. et le Notelaeca excelsa Webb. Le Myrsine afri-
cana et la Callune représentent une strate subarbustive trés
claire, une liane, le Smilax excelsa L. va fleurir dans les
couronnes, des ronces ( Rubus rusticanus Merc. et R. Hochs-
tetterorum Seub.) encombrent les pistes des ruminants.
Cest la profusion des Fougéres qui frappe le plus dans le
sous-bois; aux espéces de grande taille Dicksonia Culcita
L’Hér., Woodwardia radicans Sm., Pteris arguta L., Osmun-
da regalis L., Aspidium Borreri Newm. A. dilatatum
Hook. se mélent, plus humbles, Lomaria Spicant Desv.,
Gymnogramme Totta Schl., Aspidium aemulum Sw., Asple-
nium monanthemum L., A. Filix-foemina Bernh. Sur le sol
détrempé et acide s’étend une strate muscinale presque con-
tinue: $ros bombements de Sphaignes (Sphagnum cymbi-
folium Ehrh., S. plumulosum R&ll) chaussant la base des
troncs et les souches des Fougéres, hautes touffes de Polytri-
chum commune L., tapis spongieux de Thuidium tamarisci-
num (Hedw.) Bryol. eur. mélés d’Hylocomium proliferum
(L.) Lindb., Breutelia azorica Mitt., Leucobryum glaucum
(L.) Schimp., Trichocolea tomentella (L.) Dum., Lepidozia
reptans (L.) Dum., Saccogyna viticulosa (IMich.) Dum., Pellia
epiphylla(L.) Corda, etc. Une Sélaginelle (Selaginella Kraus-
siana A. Br.) rampe parmi les Muscinées; des Luzules
(Luzula purpureo-splendens Seub., L. multiflora Desv.), Ly-
simachia azorica Hornem., Sibthorpia europaea L., Habe-
naria micrantha Hochst. complatent la strate basse.

; Mais le trait le plus remarquable de la végétation est
U'extréme abondance des épiphytes, expression directe du
climat hyperhygrique qui régne dans cette forét basse, trés
close: les troncs et les grosses branches auxquels I’ Acros?i-
chum squamosum Sw. suspend ses frondes vert foncé, argen-
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tées-mordorées en-dessous, sont enserrées dans d’épais man-
chons de Muscinées, toujours imbibés d’eau, tissés d Hyme-
nophyiles (Hymenophyllum unilaterale Bory), les bran-
chettes et ramilles disparaissent sous un lacis d’Hépatiques
frangé de Lichens et de Mousses pendantes.

L’ensemble muscinal rencontré ici — et que nous avons
retrouvé dans d’autres iles (Pico, Faial, S. Jorge) — s’indi-
vidualise surtout par le nombre important d’espéces hyper-
atlantiques et macaronésiennes qu’il comprend:

Herberta azorica (St.) P. W. Richards
Bazzania trilobata (L.) Gray
Lepidozia pinnata Spr.

Lepidozia sp.

Acrobolbus Wilsonii (Tayl.) Nees
Leioscyphus sp.

Plagiochila spinulosa (Dicks.) Dum.
D. tridenticulata Tayl

Tylimanthus anisodontus (Tayl.) St.
Adelanthus decipiens (Hook.) Mitt.
Scapania gracilis (Lindb.) Kaal.
Nowellia curvifolia (Dicks.) Mitt.
Radula Aquilegia Tayl.
Odontoschisma denudatum (Mart.) Dum.
Drepanolejeunea hamatifolia (Hook.) Schifn.
Lejeunea patens Lindb.

Frullania Teneriffae (Web.) Nees

F, aftf. Tamarisci (L.) Dum.

Metzgeria hamata Lindb.

M. furecara (L.) Dum.

Riccardia aff. sinuata (Dicks.) Trev.
Campylopus flexuosus (L.) Brid.
Dicranum anglicam Reim.

Ulota calvescens Mitt.

Daltonia splachnoides (Sw.) H. et T.
Myurium Hebridarum Schimp.
Fchinodium prolixum (Mitt.) Broth.
Hypnum canariense (Mitt.) Jaeg.
Gollania Berthelotiana (Mont.) Broth.
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Quant aux épiphylles, ici aussi trés abondantes, elles
restent localisées a une faible hauteur au-dessus du sol
(de 1 m. a 1 m. 75), sur les feuilles des branches les plus
basses, les plus abritées par conséquent des mouvements
de l'air, de 'insolation et des averses. Sur certains rameaux,
toutes les feuilles, sauf celles qui viennent de se dérouler,
possédent leur petit jardin d’épiphylles qui s'installent aussi
sur les frondes d’Acrostichum. Il s’agit d'une association
différente de celle de l'étage inférieur et comprenant les
espéces suivantes:

Plagiochila tridenticulata Tayl.

Radula Aqguilegia Tayl.

Aphanolejeunea microscopica (Tayl.) Evs.
Colura calyptrifolia (Hook.) Evs.
Drepanolejeunea hamatifolia (Hook.) Schffn.
Harpalejeunea ovata (Hook.) Schfin.
Lejeunea patens Lindb.

Frullania microphylla (G.) Pears.

F. aff. Tamarisci (L.) Dum.

Frullania sp.

Metzgeria furcata (L.) Dum.

L’espéce la plus caractéristique est le Colura, absent
de l'étage inférieur et épiphylle presque exclusif; avec
Radula Aquilegia Tayl. et Metzgeria qui manquent aussi,
du moins en épiphylles, aux basses altitudes, Drepanole-
jeunea qui est constant ici (1), cette Hépatique individua-
lise le groupement de I’étage moyen (association épiphylle
a Colura calyptrifolia) (2).

L
* *

En ce qui concerne les rapports des épiphylles avec leur
support vivant, 'examen de la liste des espéces (cf. supra)
permet de tirer quelques conclusions.

(1) Sur 80 feuilles de Persea examinées, il était présent sur toutes, le
Colura sur 68 d’entre elles.

(2:' MNous n'avons pu établic la limite gupérieure des Epiphylles; elles
doivent disparaitre avee la forét.
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D’aprés les caractéres de DI'épiderme supérieur des
feuilles et des frondes persistantes, on peut distinguer les
types suivants:

feuilles trés glabres, lisses: Camellia, Podocarpus,
Hedera, Ilex, Notelaea;

feuilles glabres ou subhirsutes, légérement rugueu-
ses: Persea, Viburnum;

feuilles glabres cannelées: Phoenix, Sabal;

frondes pellucides, glabres, gaufrées: Trichoma-
nes, Hymenophylles;

frondes dengsément écailleuses, puis glabrescentes:
Acrostichum.

Il ne parait pas que ces différents types possédent des
épiphylles en propre; chaque type de feuille ou de fronde
peut héberger presque toutes les espéces. Si I'on g’en tient
aux épiphylles largement répandues, les seules qui doivent
entrer en ligne de compte, on constate, en effet, gu’elles se
trouvent indifféremment sur la plupart des types foliaires
distingués plus haut. L’ Aphanolejeunea microscopica (Tayl.)
E.vs. et le Frullania microphylla (G.) Pears. se rencontrent
gur presque tous ces types foliaires, le Drepanolejeunes
hamatifolia (Hook.) Schffn. ne manque guére que sur les
feuilles de Camélia, le Colura calyptrifolia (Hook.) Evs.
s'installe sur beaucoup de feuilles et frondes dans I'étage
moyen (1).

La position, ou plutdt la direction, des feuilles ne sem-
ble guére avoir d’importance pour la répartition des épiphyl-
les: les feuilles subverticales des Persea sont tout aussi
riches en épiphylles que les frondes pendantes de I’Acros-
‘tichum ou les feuilles étalées des Camélias (2).

On admettra donc que les caractéres du support vivant
n’exercent en général gu'une influence trés secondaire, sur
le peuplement épiphylle. Ce sont avant tout les conditions

(1) Certaines feuilles ou frondes, dans les shonnes» localités & épiphylles,
portent jusqu'a 9 espices (Acrostichum en particu'ier).

(2) D'ailleurs, dans une atmosphére presque toujours triés humide comme
celle dans laguelle baignent les feuilles & épiphylles, I'adhérence des spores et des
propagules doit toujours se faire facilement.
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bioclimatiques locales qui déterminent linstallation et le
maintien des épiphylles et dés que ces conditions sont favo-
rables, les feuilles et les frondes persistantes peuvent étre
colonisées, quels que soient leurs caractéres.

RESUME ET CONCLUSIONS

1. Les Hépatiques épiphylles sont répandues aux Aco-
res dans la plupart des fles (S. Miguel, S. Jorge, Pico,
Faial et Flores, sans doute aussi Terceira et Santa Maria).

2. Comme dans les régions tropicales, les Lejeunéacées
sont surtout représentées dans cette florule épiphylle (11
espéces sur un total de 21).

3. Les espéces atlantiques constituent I'élément domi-
nant (plus de 80 %b).

4. L’épiphyllie de ces Hépatiques est facultative; sauf
Colura calyptrifolia (Hook.) Evs., presque exclusif, les
autres espeéces existent aussi, quelques unes de préfé-
rence, sur d’autres substratums que les feuilles (rochers,
écorces, sol).

5. Ces épiphylles sont abondantes soit dans les parcs
et foréts trés humides de I’étage inférieur (au-dessous de
600 m.; parc José do Canto, a Furnas, par ex.), soit dans la
laurisilve nébuleuse, plus ou moins dégradée, de 'étage
moyen (entre 600 et 1.000 m. au moins; pentes du Pico da
Vara, S. Miguel, par ex.).

6. Deux associations peuvent étre distinguées: 'une,
de I'étage inférieur (assoc. 3 Cololejeunea minutissima, avec
Marchesinia Mackayi Gray et Radula Carringtonii Jack.
caractéristiques, Aphanclejeunea microscopica (Tayl.) Evs.
et Frullania microphylla (G.) Pears. constants), I'au-
tre, de I'étage moyen (assoc. a Colura calyptrifolia, avec
Radula Aguilegia Tayl. et Metzgeria furcata (L) Dum.
caractéristique, Drepanolejeunea hamatifolia(Hook.) Schffn.
constant),
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7. La distribution de ces épiphylles dépend étroite-
ment, et presque uniquement, du climat local et du micro-
climat; les qualités du substratum, toujours feuilles ou
frondes persistantes (lisses, rugueuses, écailleuses, poilues
ete.), n'ont gqu'une importance réduite. Pour la plupart, les
Hépatiques épiphylles s’installent sur toutes sortes de
feuilles ou de frondes lorsque les conditions bioclimatiques
favorables sont réunies.

8. La présence constante d’épiphylles dans la lauri-
silve agoréenne — et sans aucun doute dans les laurisilves
madérienne et canarienne — accentue, avec l'abondance des
autres épiphytes et des Fougéres, les affinités de la forét
laurifoliée macaronésienne avec certaines foréts sempervi-
rentes des montagnes tropicales.
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PLANCHE I

Fig. 1. Frullania microphylla (G.) Pears. sur fragment
de palme de Phoenix (Parc José do Canto, 290 m.); fig. 2,
Drepanolejeunea hamatifolia (Hook.) Schffn. sur feuilles
de Persea azorica Seub., (Salto do Cavalo, 5. Miauel, 800
m.); fiz. 3, Cololejeunea minutissima (Sw.) Spr. et Frul-
lania microphylla (&G.) Pears. sur feuille de Camelia (Pare
José do Canto, Lagoa das Furnas, 290 m.); fig. 4, Frul-
lania sp. et Lejeunea patens sur feuille d'Hedera cana-
riensis Willd. (ravin au Rete do Canério entre Calheta et
Topo, S. Jorge, alt. ca. 700 m.); fig. 5, Frullania sp. sur
fouille de Persea azorica Seub. (pentes de la Caldeira Séca,
Flores, vers 570 m.). Grand. nat.
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PLANCHE II

Fig. 1. Colura calyptrifolia (Hook.) Tayl. et Drepanole-
jeunea hamatifolia {HDOI{.} Schffn. sur feuille de Persea
azorica Seub. (pentes N. E. du Pico da Vara, 5. Miguel,
875 m.) gross. 5 env.; fig. 2, Cololejeunea minutissima
(Sw.) Schifn. e. per., sur feunille de Camelia (Parc José do
Canto, Lagoan das Furnas, alt. 290 m.) gross. 3; fig. 3,
Lejeunea patens Lindb., Colura calypérifolia (Hook.) Tayl.
et Aphanolejeunea microscopica (Tayl) Ews., sur feuille
d'Hedera canariensis Willd. (pentes N. de la Serra Trun-
dueira, S. Miguel, alt. ca. 750 m.) gross. 3.
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MICROPLANCTON DA REGIAO
DA FOZ DO DOURO

por

ALBERTO CANDEIAS
( Professor do Liceu de Gil Vicente, Lisboa)

A presente lista de formas plancténicas, comecada a
organizar ha ji alduns anos mas interrompida por
mais de uma vez, s6 agora se apronta para satisfazer o
pedido de colaboracio no nimero do Boletim da Sociedade
Broteriana, a publicar em meméria do falecido Professor
Doutor Luiz Carrisso.

Uma dupla e forte razio nos levou a considerar a
aceitacio désse pedido como o cumprimento indeclinavel de
um dever,— mesmo depois de considerar as inevitaveis
limitaces a que tal colaboraciio estava sujeita.

A-pesar-de, talvez, ndo mais do que numa ocasifo ter-
mos tido a honra de conversar com o Dr. Luis Carrisso,
déle recebemos freqiientes provas de deferéncia, ja traduzi-
das na generosa cedéncia de publicacdes que nos eram ne-
cessdrias, ji expressando-se por incitamentos cheios de
entusiasmo e compreensio, a prosseguirmos nos traba-
lhos de sistematica a que ocasionalmente nos dedicé-
ramos e cuja natureza tinha para o ilustre Professor a
seducdo que advem do seu intrinseco interésse biolégico, e,
mais pessoalmente. o valor sentimental de uma recordagéo
dos seus primeiros passos como Naturalista.

Por outro lado, o acrescentamento de alguns elemen-
tos para o conhecimento da microflora plancténica das
dguas costeiras portuguesas, conhecimento que, deve dizer-
-se, estd muito longe de ser sequer satisfatério, ndo fica-
ria mal numa colectdnea de trabalhos de biologia, destina-
da a prestar homenagem & meméria infinitamente digna de
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apréco de um botinico cuja tese de doutoramento exacta-
mente versou o assunto, com averiguada meticulosidade.
E, quanta persisténcia e paciéncia o falecido professor pés
na execucdo désse seu notavel trabalho, valiosissimo como
primeira resenha sistematica da populacio plancténica
das costas porfuguesas, s6 quem, alguma vez, ocupou
horas sdbre horas em luta com as dificaldades de tais estu-
dos e a escassez de elementos de trabalho indispensaveis,
com due, declaradamente, também éle se viu a bracos, —
s6 alguem nessas condicdes podera exactamente e justamente
avaliar,

Aqui deixamos, pois, como expressio da nossa devida
e sincera gratiddo pela memédria do naturalista ilustre, estas
achegas modestas para a organizacio do levantamento
plancténico das nossas dguas costeiras, levantamento que o
malogrado Professor iniciou como simples particular mas
com clara compreensio da sua importidneia e enfusiasmo
mago, mas que, infelizmente, poucos tém prosseguido com
continuidade e & sombra do auxilio indispensavel a rea-
lizacdo de tio til tarefa.

Lisboa, Junho de 1938.
Arserto CaNDEIAS




Mieropfanc!on da regido da Foz do Douro 250

LISTA DE ESPECIES

O matérial que nos serviu para a elaboracio desta lista
é 0o mesmo sObre que organizimos um outro trabalho
publicado em 1932 (1), e foi colhido na Foz do Douro em
Agosto de 1931. Pora aqui transcrevemos, resumindo-o, o
quadro das estacdes, que entdo apresentimos. Quando no
texto da presente nota nos referimos as amostras em que
encontramos os organismos estudadas ou apenas registados,
o algarismo romano a seguir & letra A, corresponde ao
nimero da colheita respectiva.

A.I. — Dentro e a saida do Porio de Leixes. 5 de Agos-
to, das 9'/2 as 10 Y2 horas.

A.Il. —1 milha em frente do Molhe de Carreiros. 8 de
Agdsto, das 92 as 102 horas.

A.TII.— 200 metros em frente do aqiidrio da Foz. 13 de
Agdsto, das 92 as 10 /2 horas.

A.IV.— Junto ao Molhe de Carreiros. 21 de Agdsto, das
10 ag 10 /2 horas.

A.V. — Entre Leixoes e o Molhe de Carreiros, 1 milha ao
mar. 26 de Agdsto, das 9 as 10 horas.

As figuras que acompaham o texto foram primitiva-
mente desenhadas com a ampliagio 500, e reproduzidas
depois com a reducio de 2/3.

(1) «Nota atbre algumas espécies de Tintinnoinea», nos =Anais da Fa-

culdade de Ci2ncias do Porto », Tomo XVIIL.




PERIDINIALES

DINOPHYSIACEAE

Phalacroma rotundatum (Claparéde e Lachmann)

Paulsen, 1908, p. 17, fig. 18. Candeias, 1930, p. 14,
est. I, figs. 15, 16. Paulsen, 1930, p. 32, fig. 17.

Fncontrado um tnico exemplar em A. I, que corres-
ponde & variedade laevis de Jorgensen, caracterisada por
ter a espinha inferior da barbatana longitudinal, forte e
terminada em forma de massa.

Dinophysis sacculus Stein
Fig. 1
Pavillard, 1905, p. 59. est, III, fig. 10 (D. acuminata
ClL e Lach, e var. reniformis).? Carrisso, 1911, p. 93, est. I1,
fi. 2 (D. ovam) Pavillard, 1916, p. 59, est. II, fis. 9. Paul-
sen, 1930, p. 34, fig. 18.

Fig. 1

Atribuimos a esta espécie, que nio sera talvez mais do
dque uma forma de Aguas temperadas, da espécie boreal
D. acuminata, Cl, e Lach, alguns exemplares que em geral
concordam com a descripcdo de qualquer daquelas espécies
e, principalmente, com a figura de Paulsen (1930), excep-
tuada a auséncia neles, de protuberdncias posteriores: o
contdrno é perfeitamente liso. Dimensdes: comprimento
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total 52 p; largura méaxima, na altura da 2. espinha que
suporta a barbatana, 32 v.

A espécie que Carrisso designa por D. ovum Schiit, é,
provavelmente, esta espécie de Stein. D. ovum, é muito
muito mais regularmente oval.

-Rarissimo em A.V.

Dinophysis tripos Gourret
Paulsen, 1908, p. 19, fig. 20 (Dinophysis homunculus,
var tripos). Lebour, 1925, p. 82, fis. 22. Candeias, 1930,
p. 17, est. I, fig. 24.

FEncontrados apenas uma vez em A.V, dois individuos
démeos ainda unidos.

\
[

Fig. 2

Dinophysis caudata Kent
Fig. 2
Pavillard, 1916, p. 56, fig. 15, A, B (Dinophysis homun-
culus Stein). Candeias, 1930, p. 16, est. I, figs. 22, 23. Paul-
Sen, 1930, p. 34, fig. 19.

Ainda que ndo tenhamos podido consultar o trabalho
de Jorgensen (1923) em gue éste autor trata de por alduma
ordem na arrumacio das formas desta espécie, atendendo
80 que dissemos anteriormente (1930) e a figura de Paulsen
(1930), podemos considerar os raros exemplares da forma
due encontrimos nas presentes colheitas como da variedade
abbreviata de Jorgensen.
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PERIDINIACEAFE

Goniaulax spinifera (Clapariéde e Lachmann) -

Carrisso, 1911, p. 93, est. II, figs. 3-5. Lebour, 1925,
p. 92, est. III, figs. 1a-1b. Candeias, 1930, p. 18, est. I,
fig. 26.

Rarissimo em A.T.

? Goniaulax apiculata (Penard)
Fig, 3
Paulsen, 1908, p. 31, fig. 39. Lebour, 1925, p. 95, fig. 29.

S6 a titulo provisério referimos a forma que represen-
tamos, a esta espécie, uma vez que ndo pudemos ver a ta-
bula¢do caracteristica do género. Exm todo o caso, afora o
contérno da epiteca que é mais regular no nosso exemplar
do que nas representacdes da espécie, dadas por aqueles
autores, a forma geral é a mesma. Comprimento total, "
37 p; didmetro transverso, 27u. O habitat atribuido a espé-
cie, por aqueles autores cujos trabalhos se referem ao Mar
do Norte e adjacentes: «4gua dbce, raro em agua de baixa
salinidade e no mar de Aral», (a salinidade no local da
colbeita ndo deveria ser muito baixa), ndo vem emprestar
grandes probabilidades de que a determinacio seja exacta.

Rarissimo em A.III,

Fig 4

Diplopeltopsis minor Lebour
Fig. 4
Paulsen, 1908, p. 36, fig. 45. (Diplopsalis lenticula for-
ma minor). Lebour, 1922, p. 801, figs. 11-15.

Os exemplares que atribuimos a esta espécie, sio figu-
rados por Paulsen (1908) exactamente como se nos apre-
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sentavam, excepcio feita da pequena placa intercalar do lado
esquerdo, que ndo era tio evidente. Algumas tinham uma
coloracio rosada. Dimensdes variaveis, a supor que todas
as formas com o aspecto geral que figuramos, pertenciam
a esta espécie e ndo a algumas espécies dos géneros proxi-
mos Peridiniopsis e Diplopsalis com que é facil confundi-
-las. O exemplar desenhado tinha de didmetro transverso
47 v e de didmetro antero-posterior, 36 u.

Raros em A.I e A.III. Comuns em A.IV, livres ou
contidos em larvas de Polychetos.

? Peridininm intermedinm n. sp.
Fig. 5
Fntre as formas do género Peridinium dque estudamos
nas nossas colheitas e procurdmos identificar com as espé-
cies deseritas nos trabalhos consultados, encontramos alguns

Fig. 5

exemplares que nos ndo foi possivel referir a nenhuma
dessas espécies. Consideramo-los provisdoriamente uma
forma & parte; e a designaco especifica que lhe atribuimos,
refere-se ao facto de participar dos caracteres das espécies
afins, principalmente P. pentagonum Gran, P. conicum
(Gran) e P. Leonis Pavillard, que, demais, terdo algumas
vezes sido confundidas.

Os nossos exemplares pertencem claramente ao grupo
Ortoperidinium. A célula tem um aspecto tdrgido, de con-
térno um pouco irregular, muito similhante ao desenho
de Fauret-Fremiet (1908), fig. 8. A cintura eqfiatorial é
praticamente circular, escavada, com listas bem visiveis. O
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sulco longitudinal é profundamente aberto, com pequenos
espinhos nas margens ventrais. As estrias intercalares sio
medianamente largas. As suturas dorsais dag placas 27, 2”
e 4,6”, e a ventral da placa 3’ seguem-se em linha recta,
como em P. conicum; as pontas & esquerda e a direita da
abertura apical, sio bem visiveis como em P. Leonis. F.s-
pinhos antapicais pequenos e sélidos.

Altura: 90-104 v, Didmetro transverso 88-99 T

Teriam sido provavelmente exemplares como os que des-
crevemos, que Carrisso (1911), a titulo provisorio, determinou
como P. pentagonum, distinguindo claramente certos carac-
teres dos exemplares que examinou, diferentes dos daquela
espécie. As davidas de Carrisso e as discrepancias referidas,
vém aumentar a probabilidade de realmente estarmos em
presenca de uma forma nova que a perspicicia déste autor
suspeitou. A prépria época da aparicio dos seus exempla-
res: Julho e Agosto, coincide com a época em que colhe-
mos 08 Nossos.

Raro em A.IV e A.V.

Peridinium depressum Bailey

Paulsen, 1908, p. 53, fig. 67. Carrisso, 1911, p. 96, est. 11,
figs. 12, 13. Candeias, 1930, p. 20, est. I1, figs. 32, 33. Can-
deias, 1934.

Provém déste material os exemplares que estudamos
(1934) sob o ponto de vista da sua variabilidade de forma
e din}ensﬁes.

F. muito diferente a sua abundancia nas nossas cinco
amostras: raro em A.I e A.III; comum em A.II: abun-

dante em A. IV e A. V

Peridinium oceanicum V. Hjffen

Paulsen, 1908, p. 54, fig. 69. Candeias, 1930, p. 21, est.
11, fig, 34. Paulsen, 1930, p. 66, fig, 57.

Os poucos exemplares que observdmos, tém di-
mensbes mais reduzidas do que as dadas pelos autores.
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A-pesar-de ter sido colhido muito freqiientemente pelo
«Sylvana» ao longo da costa portuguesa, nem Carrisso
(1911) o cita nem aparece nas nossags colheitas de 1930
nem nas actuais em abundancia: rarissimo em A.I e A, V.

Peridinium claudicans Paulsen
Fig. 6
Paulsen, 1908, p. 55, fig. 71. Carrisso, 1911, p. 98, est.
I1, figs. 14, 15. Lebour, 1925, p. 123, est. XXV, figs. 1a-1d.
Peters, 1930, p. 76, figs. D, E.

Ainda que pelo comprimento que
apresentam, 0s nossos exemplares pu-
dessem melhor incluir-se na espécie
proxima P. oblongum, pelas proporcoes
e aspecto geral devemos considera-los
pertencentes & espécie de Paulsen, tendo,
porém, que alargar o limite maximo do
seu comprimento total para, até 119 p.

Também éles ndo mostram um as-
pecto de contornos tdo rotundos como os Fig. 6
figsurados pelos autores, particularmente
duando vistos tdo de frente como o individuo que dese-
nhémos; esta posigio é, porém, excepcional; o seu dia-
metro fransverso mede 72,8 1, e 0 seu comprimento tetal,
119 ¢, como acima dissemos; observdmos exemplares meno-
res, de 93 v de comprimento total.

Raro em A.III, A.IV e A. V.

Peridlnium ovatum (Pouchet)
Fig. 7
Fauret-Fremiet, 1908, p. 17, fig. 4. (P. lenticulatum).
Paulsen, 1908, p. 44, fig. 54. Carrisso, 1911, p. 95, est. II,
figs. 6, 7. Lebour, 1925, p. 126, est. XXVI, figs. 1a-1d.
Dangeard, 1927, p. 3, fis. 3.

Fxamindmos apenas rarissimos exemplares de Peridi-
nium, que referimos a esta espécie apoiando-nos nas dimen-
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soes da célula, na sua forma geral e na existéncia de doig
espinhos antapicais alados.

Quanto as estrias intercalares que Lebour diz néo
existirem ou serem estreitas, sdo, pelo contrario, largas nos
nossos exemplares. E.xactamente éste desenvolvimento das
estrias intercalares tornou-nos dificil distinguir a dispo-
sicio das placas. Assim, por exemplo, a placa 1 parece
losdngica; e a representagdo, na figura, das linhas de
contacto das placas precingulares na regidio dorsal é apenas
aproximada.

Diametro transverso 83p; didmetro antero~poste-
rior 701,

Rarissimo em A.I e A.V.

Peridinium divergens Ehremberg

Paulsen, 1908, p. 56, fig. 72. Carrisso, 1911, p. 98, est.
III, figs. 16, 17. Candeias, 1930, p. 22, est. 11, figs. 38-40.
Paulsen, 1930, p. 63.

Entre os exemplares que observamos, feriu-nos espe-
cialmente a aten¢io um de pequenas dimensdes (compri-
mento total: 78 1; didmetro transverso: 684), com a super-
ficie das placas singularmente ericada de pontas.

Rarissimo em A.I, A.IV e A.V.

Fig. 8

Peridinium pellucidum (Bergh) Schiitt.
Fig. 8
Fauret-Fremiet, 1908, p. 221, fig. 7, est. XVI, fig. 10.
Paulsen, 1908, p. 49, fig. 61. Lebour, 1925, p. 134, est.
XXVIII, figs. 2a-2d. (non Carrisso, 1911, p. 96, est. II,
figs. 10, 11).
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Nio foi sem algumas diévidas que inicialmente referi- .
mos exemplares como o representado na fig. 8 3 espécie
P. pellucidum, ja porque as suas dimensdes (didmetro
transverso 72 ¢; comprimento total 731) excedem um pouco
o limite maximo atribuido a essa espécie, j4 porque o con-
torno geral da célula, quando vista de frente, é antes rom-
bico, pelo que se aproxima de P. pallidum Ostenfeld. O
corno apical é, também, mais longo do que o de qualquer
daguelas duas espécies. O que, consideradas as descrigoes
das duas espécies, fica como tinico caracter distintivo, é o
facto de na primeira ndo existir compressio dorso-ventral.
Ora os nossos exemplares ndo apresentam essa compressao.
A consulta do trabalho de Fauret-Fremiet (1908) veio pos-
teriormente decidir-nos a manter a primitiva identifica¢do.
Trata-se, com efeito, de exemplares de P. pellucidum, var.
acuta, como se pode concluir comparando a figura que
damos, com a déste autor, as quais, salvas ligeiras diferen-
¢as, coincidem satisfatoriamente.

Rarissimo em A.IV e A. V.

Peridininum diabolus (Cleve)
Fig. 9
Pavillard, 1909, p. 279, fig. 2B. Carrisso, 1911, est. II,
tigs, 10, 11 (P. pellucidum ). Pavillard, 1916, p. 38, fig. 10."
Lebour, 1925, p. 135, est. XXIX, figs. 2a-2¢. Candeias, 1930,
p. 27, est. I, figs. 49 (e p. 50, P. formosum). O. Paulsen,
1930, p. 57, fig. 29.

Ji em um trabalho antierior apresenta-
mos as nossas ddvidas sdbre a necessidade
da separacio feita por Pavillard em 1909,
das duas espécies. P. diabolus e P. formosum.
Com efeito, comparando as descri¢des que
éste autor di do P. formosum (1909, 1916)
parece dever concluir-se que a tnica dife-
renc¢a expressamente valivel entre estaforma
e o P.diabolus é o achatamento antero posterior da célula,
pois que as dimensdes dadas pelo autor no seu trabalho de
1916, e as calculadas sdbre a sua figura de 1909, tomando co-
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mo base a ampliacio com que esta é desenhada, ndo excedem
em muito as de P. diabolus. Mas, como ja dissemos (1930),
tdo pouco verificimos nos exemplares que, pelas dimensdes,
cafriam dentro da definicio de P. formosum, pronunciada
compressido dorso-ventral. Quanto a forma geral de corpo
que é, realmente, nas duas figuras de Pavillard citadas, um
pouco diferente, ndo estd também relacionada com as dimen-
sbes, pois que o exemplar que figuramos e cujo contorno
seral se aproxima mais do da representacio feita pelo autor
citado, de P. formosum, do que da de P. diabolus, tem
apenas 682 de comprimento total (sem espinhos antapi-
cais) e 551 de didmetro transverso. A tabulacio nos exem-
plares que examindmos é, mais ou menos nitidamente,
de Paraperidinium. F.m todo o caso a dificuldade, que no-
tara, em distinguir a forma da placa 1, é bem exemplificada
pelo desenho de Pavillard (1909) que a figura com a forma
losangica.

Relativamente a descricio de Carrisso (1911) relativa
a Peridinium pellacidam (Bergh) Schiit, refere-se prova-
velmente a esta espécie; e as figuras do mesmo autor, cer-
tamente, como ja Paulsen (1930) fez notar.

Rarissimo em A.I, A.IIT, A.IV e A.V.

Ceratium furca Ehrenberg)

Carrisso, 1911, p. 106, est. V, figs. 33-35. Jorgensen,
1920, p. 17, figs. 7-12. Candeias, 1930, p. 29, est. 1II,
figs. 57-59.

Também nas presentes colheitas encontrdmos exem-
plares desta espécie com os diferentes aspectos ja regista-
dos em 1930. Os que aparecem menos freqiientemente sdo
os mais alongados, como o representado na fig. 58 (I. c.).

Raro em A.I e A.TIl; comum em A.V.

Ceratium fusus (Ehrenbers)

Carrisso, 1911, p. 106, est. V, fig. 36. Jérgensen, 1920,
p. 41, fig. 30. Candeias, 1930, p. 31, est. I1I, figs. 64, 64a.

Rarissimo em A.I e A.III; comum em A.V.
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Ceratium platycorne von Daday
Fig. 10

Paulsen, 1908, p. 74, fig. 97. Carrisso, 1911. p. 101,
est. ITI, fig. 23. Jorgensen, 1920, p. 79, figs. 74, 75. Lebour,
1925, p. 153, figs. 50a, 50b. Paulsen, 1930, p. 86.

Na colheita A.I encon-
tramos alguns exemplares da
variedade ou forma dilatatum
Karsten, e um tnico indi-
viduo caracterizado por ter o
corno posterior direito dila-
tado irregularmente até trés
quartos da origem e brusca-
mente contraido no tultimo
quarto;e o esquerdo profunda-
mente fendido. Incluiremos es-
ta forma, seguindo Joérgensen,
na forma incisum do tipo =.

Dimensées do exemplar
que figuramos: comprimento
total, 229 »:; didmetro trans-
verso, 62 (.

Rarissimo em A.I

Fis. 10

Ceratium tripos (Miiller)

Jorgensen, 1920, p. 47, fig. 34. Paulsen, 1930, p. 78,
fig, 47.

Fsta espécie que, como Jorsensen (192-:}) observou,
férma, através uma série de formas intermedidirias, uma
s6 unidade sistematica com o C. pulchellum Schréder, é
representada nas nossas colheitas por muito poucos exem-
plares da variedade atlanticum Ostf. que constitui a tran-
si¢do, de limites muito mal definidos, para a forma C. pul-
chellum, {, tripodioides. Paulsen considera, mesmo, esta
forma uma variedade de C. ¢ripos (1930). Um dos exempla-
res observados tinha os cornos posteriores abertos e mais
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estreitos na extremidade, dando a impressio de regeneracio
subseqiiente a uma fractura ocasional.

A fig. 26 de Carrisso representa uma forma interme-
didria entre as duas variedades limites das espécies fripos
e pulchellum. Quanto a fig. 27 parece-nos, antes, repre-
sentar o C. gracile (Gourret).

Rarissimo em A.I, A.Il, e A. V.

DIATOMALES
MELOSIRACEAE

Melosira Borreri Graville
Fig. 11
Forti, 1899, p. 477 (39). Peragallo, 1908,
p. 446, est. CXX, figs. 1, 2. Carrisso, 1911,
p. 13. Lebour, 1930, p. 26, fig. 30.

Rarissima em A.L

COSCINODISCACEAE

Coscinodicus Granii (Gough)
Fig. 12

Peragallo, 1908, p. 424, est. CXV, fig. 12 (C. concinnus,
p. p.). Gran, 1905, p. 34-35, fig. 35. Lebour, 1930, p. 44-45,
figs. 20, 21. Pavillard, 1931, p. 11, (C. concinnus, inclus:
G. Granii,. '

A legitimidade desta espécie, alids controvertida por
Péragallo (1908) e, tiltimamente, ainda por Pavillard (1931),
parece-me suficientemente justificada. Se a escultura das
valvas é como a de C. concinnus, as proporcdes e dimen-
soes das células, a forma convexa e assimétrica radialmente,
das faces valvares e a auséncia de bandas intercalares, sdo
caracteres suficientes para justificarem a distin¢io morfo-
légica entre C. Grenii e C. concinnus. Resta, é certo, o
facto registado por Miquel (segundo Péragallo) de, por
cultura, ter obtido ao lado de C. concinnus tipico, «a forma
de valvas inclinadas». Mas esta forma é admitida também
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por Lebour que a ela se refere como podendo ser «as vezes
levemente mais alta dum lado do que do outro».

Os exemplares que observdmos correspondem as des-
cricbes de Gran e Lebour. Apenas a variacio no didmetro

Fig. 12

das valvas vai de 93 a 165 ¢, e a méxima e minima lar-
gura da face sutural estdo enfre si como 5 para 2.

N&o podemos afirmar que a espécie seja pela primeira
vez registada nas nossas aguas, porque Pavillard (1931),
nas 2 estacoes ao Iongo das nossas costas, em que encontrou
C. concinnus, nio especifica se nelas aparece a forma tipica
se a «cuneiforme», segundo a designacio de Pera-
gallo. Carrisso (1911) que regista C. concinnus como uma
das formas mais freqiientes e abundantes nas nossas colhei-
tas, também nédo se refere a forma de «valvas inclinadas»
o0u por néo a ter encontrado ou por, com Peragallo, ndo a
distinguir de C. concinnus.

Fm qualquer caso, restaria averiguar se esta forma
«cuneiforme» ou de «valvas inclinadas» é realmente aquela
a que Gough deu o nome de C. Granii.

Em A.L é Coscinodicus Granii Gough (Gran, Lebour)
a Unica espécie do género que aparece, e mesmo com rela-
tiva freqiiéncia. Abundante em A.IIl, associada com outros
que ndo pudemos determinar.
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THALASSIOSIRACEAE

Thalassiosira rotula Meunier -
Fig. 13
Pavillard, 1925, p. 7, fig. 6. Lebour, 1930, p. 60, est. II,
fig. 5b.

Segundo Ostenfeld (citado por Pavillard,
1925) a espécie Th. hyalina, registada por Car-
risso (1911) é a Th. rotula de Meunier, com a
representacio da qual os nossos exemplares
coincidem duma maneira geral: verificadas
foram, também, a espessura relativamente
srande e rigidez do filamento que une as dife-
rentes valvas.

Rarissimo em A.III.

Schrioderella Schroderi (Bergon)
Fig. 14
Pavillard, 1925, p. 23, fig. 33. Lebour, 1930, p. 68, 69,
fig. 41. Paulsen, 1930, pp. 10, 11, fig. 2. Can-
deias, 1930, p. 40, est. V, fig. 84 ( Landeria bo-
realis Gran).

T

ot
o0,

o
Davillard (1925) cita esta espécie como Fig. 14

tendo sido colhida uma s6 vez durante o
cruzeiro do « Thor» no verdo, em frente do Cabo Finisterra.

Rarissimo em A.I, A.II, A.III

SKELETONEMACEAE

Stephanopyxis turris (Grev.)
Fig. 15

? ?Carrisso, 1911, p. 14, Lebour, 1930, p. 73, fig. 45.

N&o nos parece dar lugar a davidas a determinacédo
dos exemplares que incluimos nesta denominagio, ja pelo
seu aspecto geral, menos robusto do que o da espécie afim,
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S. Palmeriana, (didmetro das valvas: 22-44 v.: comprimento
das células: 76-104 1), ja pela estrutura da sua rede alveo-

lar que verificAimos em mais de um exemplar ser consti-
tuida por malhas iguais. :

Quanto aos exemplares que Carrisso (1911) examinou
e incluiu nesta espécie, subsistem as dividas s6bre a legi-
timidade dessa inclusdo: em primeiro lugar éste autor ndo
figurou @sses exemplares; além disto a figura de Gran
(1905) que consultou é imprecisa, e Peragallo (1908), que
também cita, representa uma das valvas pela face valvar
por forma tal que antes parece tratar-se de S. Palmeriana.
As figuras das duas espécies apresentadas por Lebour (1930),
uma original, outra segundo Pavillard (1925), bem como as
descricdes que as acompanham sdo, pelo contrario, muito
elucidativas. Julgamos, pois, poder afirmar que as duas
espécies, Stephanopyxis turris e S. Palmeriana se encon-
tram no Atlantico e, em especial, nas costas de Portugal.

Rarissimo em A.I e A.ILl. Comum em A.IV.

S

. gy :
htyaat

Fig. 15 Fig. 16

Stephanopyxis Palmeriana (Grev.) Grunow.
Fig. 16
Peragallo, 1908, p. 439 (S. turgida?), est. CXXI, fig. 1.
P Carrisso, 1911, p. 14 (S. turgida). Pavillard, 1925, p. 5,
fig. 3. Lebour, 1930, p. 74, fig. 47.

Esta espécie distingue-se facilmente de S. Turris, pela
sua forma mais robusta e, principalmente, pela rede hexa-
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donal gue ornamenta as valvas, cujas malhas vio dimi-
nuindo gradualmente para o bérdo valvar, quando vistas
lateralmente. O diametro das valvas dos exemplares que
examinamos varia de 73 a 78 v, e 0 comprimento das célu-
las de 60 a 96 . A cadeia mais longa era formada por 6
células ainda agrupadas 2 a 2.

Comum em A.T e A.TIL

LEPTOCYLINDRACEAF.

Leptocylindrus danicus (Cleve)
Fig. 17

Pavillard, 1925, p. 24, fig. 35. Candeias, 1930, p. 4, est.
V, fig. 85 (e p. 4, est. V, fig. 86; Guinardia flacida
(Castr.)?).

A par de uma cadeia de 6 individuos
da espécie, bem caracterizados, mas sem
extriacio aparente da frdstula, em que 4
das células emitiam vesiculas cujo conted-
do estava em continuidade com o citoplas-
ma das células mais (vesiculas auxosporais?),
encontramos um outro exemplar, constitui-
do por quatro células; um pouco mais
largas do que aquelas (14p), providas de
uma estrutura espiralada nitidamente visi-
vel. UUma das células apresentava uma ve-
sicula interior de aspecto diferente das acima
referidas.

Ji num trabalho anterior tiveramos
ddvidas em referir alguns exemplares como
os representados na fig. 17 (c), & espécie do
Género proximo, Guinardia flacida, apesar
da sua grande similhanca com a figura de
Meunier (1915) referente a esta espécie.

Aparecem-nos, de novo, exemplares
como aqueles, sem o minimo vestigio do
dente na margem valvar que serve para
imbricar as células umas nas outras. Por outro lado
Pavillard (1925) refere-se a exemplares provenientes do

Fig. 17
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mar de Alboran com dimenses excepcionais, 302 (de lar-
gura?); a largura das valvas dos nossos exemplares varia
de 31 a 42v. Estrutura de face sutural invisivel. S6 muito
dubitativamente propomos a inclusio de exemplares como
éstes na espécie Leptocylindrus danicus e, mesmo, no gé-
nero Leptocylindrus.

As duas primeiras formas sdo rarissimas em A.L A dl-
tima, rara em A.I e A.IL

' RHIZOSOLENIACEAF,

Rhizosolenia semispina Hensen
Fid. 18

Pavillard, 1925, p. 32, fig. 49. Candeias, 1930, p. 42, est.
V, figs. 91, 91a.

Fig. 18

A acrescentar ao que ja dissemos (1930) sdbre as espi-
nhas terminais, ocorre-nos sugerir que aquelas, nas extre-
midades livres, se apresentardo em geral partidas, pois que
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nas cadeias de células, as extremidades sobrepostas apresen-
tam as espinhas um pouco mais longas mas sem nunca
excederem o didmetro das célu-
las. Excepcionalmente encon-
tramos exemplares mais estrei-
tos (242) com a caliptra e a
géda terminal mais alongadas:
(68 - 48 1).

Alguns exemplos de defor-
mag¢ido da caliptra sdo dignos
de mencdo geral. F, especial-
mente num caso, uma célula,
de didmetro normal terminava
por caliptras geminadas e de-
formadas.

Rarissima em A.V. Co-
mum em A. L. e A.IIl. Abun-
dante em AIIL

Rhizosolenia robusta Norman
Fig. 19
Peragallo, 1908, p. 461, PL.
CXXIIII, figs. 1,2. Carrisso,
1911, p. 20. Pavillard, 1925,
p. 29, fis. 43. Lebour, 1930,
p. 94, fig. 68.

O tnico exemplar da espé-
cie que observamos era cons-
tituido pelo produto da divisdo
de duas células que se con-
servavam ainda unidas, com
as seguintes dimensdes: com-
primento, 675¢; largura ma-
xima 140p., A séda terminal,
ausente da extremidade jo-
vem, quando separada esta da
célula mai, é bem visivel na extremidade da dltima, saindo
do topo de um processo dco. Rarissimo em A.L

Fig. 19
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Rhizosolenia Shrubsolei Cleve.
Fig. 20
Cleve, 1881, p. 26. Pavillard, 1925, p. 31, fig. 46. Lebour,
1930, p. 96, fis. 69.

N#o pudemos ver claramente a disposigéo esca-
miforme das bandas intercalares; apoiamos, por
conseqiiéncia, esta determinac¢io na estrutura do
processo apical o qual, sesundo Lebour (1930),
que se apoia em Mangin (1913), é dco, com duas
asas muito pequenas na base, as quais se esten-
‘ dem até !/3 da espinha terminal e ndo se prolon-

séam pela préopria valva, enquanto em R. stylifor-
‘ mis, a cavidade do processo apical se prolonga pela
valva e as asas nascem na prépria valva e terminam
proximo da base do processo.

Largura de um dos exemplares examinados:
22 1; comprimento do processo com a séda, 12 b,
Células separadas ou em grupos de 2; nestes é
mais nitida a estrutura do processo terminal das
extremidades imbricadas.

Rarissima em A.I. Rara em A.IIL

W)
1

L

Fig. 20 Rhizosclenia alata Brightu

Candeias, 1930, p. 41, est. V, figs. 87,88.

Fncontramos nas nossas amostras células de didmetros
muito diferentes, (5v, 7,51, 9¢, 10, 12,5¢ 13,70) correspon-
dentes, por conseqiiéncia, as duas formas, gracillima e ge-
nuina. F.sta pode pois encontrar-se associado a forma
gracillima no habitat litoral caracteristico desta tultima.

Comum em A.I, A.II e A.III. Abundantissima em
A.IV e A.V.

Rhizosolenia Stolterfothii H. Pérag.

Candeias, 1930, p. 42, est. V. fig. 90.

Rarissima em A.T e A.IL
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CHAETOCERACEAF

Chaetoceros densum Cleve
Fig. 21
Gran, 1905, p. 67, fig. 79. Carrisso, 1911, p. 21. Lebour,
1930, p. 115, fig. 81. ? Candeias, 1930, p. 43, est. V, fig. 93
( Chaetoceros Eibenii).

Fxaminada uma tinica cadeia de células de 30 o de
didmetro e 25 ¢ de comprimento com as aberturas interce-
lulares pequenas mas visiveis, e as sedas laterais inseridas
por dentro das margens das wvalvas. A espécie que noutro
lugar (1930) registamos como C. Eibenii Meunier, é muito
provavelmente, esta mesma.

Rarissima em A. I.

Chaetoceros constrictum Gran
Fig. 22
Gran, 1905, p. 80, fig. 96. Lebour, 1930, p. 134, fis. 98.

O exemplar que referimos a. esta espécie, tinico
encontrado nas nossas amostras era constituide por uma
cadeia de 19 células. Largura das células 22,5 ¢, sempre
menos longas que largas. Ndo observadas sedas terminais.

Rarissimo em A.III.

Chaetoceros pelagicum Cleve
Fig. 23
Gran, 1908, p. 83, fig. 101. Pavillard, 1925, p. 48 (V. C.
laciniosum). Lebour, 1930, p. 137, (C. laciniosus).
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Uma cadeia de cinco células de 10 ¢ de didmetro e
espa¢os intercaldres de 10 » a 12 u, é todo o material que
incluimos nesta espécie.

A forma é, segundo Pavillard, caracterizadamente pe-
lagica e, segundo Gran, uma forma da espécie neritica, C.
laciniosus com que habitualmente se parece. Mas as dimen-
sbes e proporcbes do nosso exemplar, bem como o seu
aspecto geral, coincidem flagrantemente com a figura

de Gran.

Rarigsima em A.L

=

——

L

e

Fig. a4

Chaetoceros affines Lauder
Fig. 24

Pavillard, 1925, p. 47, fig. 74, Lebour, 1930, p. 135,
tig. 99,

Ni&o pudemos observar nos exemplares que referimos
a esta espécie, nem o0s auxosporos, de forma constante, nem
a pequena verruga no centro das valvas terminais, que, se-

gundo Gran e Yendo (1914) citados por Pavillard (1925),

3z
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caracterizam a espécie e t6das as formas que nela sdo actual-
mente incluidas. Mas ndo conhecemos outra espécie em
que possamos incluir aqueles, nem a larga distribuicio
dgeografica de C. affinis invalida radicalmente a nossa de-
termina¢do que, no entanto, consideramos sujeita a ser
rectificada.

Rarissimo em A.I

Chaetoceros diadema (Ehch)

Fig. 25

Gran, 1905, p. 84, fig. 102. Pavillard, 1925, p. 49, fig. 77.

A determinac¢io dos indi-
viduos que referimos a esta
espécie, como as dos que inelui-
mos nas outras espécies do
mesmo género é, na auséncia
de endosporos, bastante pro-
bleméatica e susceptivel de ser
corrigida. Por isso procuramos
reproduzir o seu aspecto geral
0 mais exactamentfe gque nos
foi possivel, para assim pro-
porcionarmos um elemento
indispensdvel & confirmacdo ou infirmacio dessas deter-
minac¢des. As dimensdes do exemplar que representamos
eram as seguintes: largura das valvulas, 212; comprimento,
12,5¢ ; espago intervalvar, 10, ¢, medido ao meio, onde é mais
estreito.

Rarissimo em A.IL

Chaetoceros pseudocurvisetum Mangin
Candeias, 1930, p. 44, est. V, fig. 26.

Muito comum em A.I. Abundante em A.II. Raro
em A III.
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BIDDULPHIACEAFE,

Biddulphia mobiliensis (Bail) Grun.
Fig. 26

Pavillard, 1925, pag. 55, fig. 96. Lebour, 1930, p. 174,
fig. 134.

Fncontrados rarissimos exemplares desta espécie em

A.I A.IIT, A.V.

Biddulphia obtusa Kitzing

Fig. 27

Péragallo, 1908, p. 381, pl. XCVIII, fig. 2. Lebour,
1930, p. 179, fis. 139.

O aparecimento desta espécie nas aguas portuguesas
ndo foi ainda registado, tanto guanto podemos concluir da
bibliografia de que dispomos que, alids, é parca. Apenas
observei um exemplar com 65 .. de comprimento e 37,5 u
de largura, e outro em divisdo, em A.IL

Hermiaulus Hauckii Grun
Fig. 28
Candeias, 1930, p. 45, est. V, figs. 101, 101 a.

Rarissimo em A,IL
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Ditylium Brightwelli (West.)
Fig. 29

Peragallo, 1908, p. 395. est. XCVI, fig. 6-11. Carrisso, %
1911, p. 23. Pavillard, 1925, p. 53, fig. 91. Lebour, 1930,
p. 186, fig. 146 (a).

Fig. 28

Os poucos exemplares desta espécie, que examinAmos,
nao eram providos de corda de espinhos terminal. Didme-
tro transverso 25 u.

Rarissimo em A.I

EUCAMPIACEAE

Eucampia Zodiacus Ehr.
Fig. 30

Peragallo, 1908, p. 376, est. XCV, fig. 2. Carrisso, 1911,
p. 23. Pavillard, 1925, p. 53, fig. 89. Lebour, 1930, p. 187,
fig. 147,

Fig, 30

Abundante em A.I e A.IIL
Abundantissima em A.II,
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FRAGILARIACEAE

Thalassiothrix Frauenfeldii (Grunow)
Fig. 31

Déragallo, 1908, p. 321, est. 81, fig. 15. Pavillard, 1925,
p. 59, fig. 106.

Fig, 31

Observada uma sé célula de 250 » de comprimento e
7,5 v de largura.
Rarissima em A.I

TABELLARIACEAFE

Rhabdonema Adriaticum Kiitzing
Fig. 32
W. Smith, 1856, p. 35, est. XXX VIII, figs. 305 b, 305 a,
b. Forti, 1899, p. 476 (38). Carrisso, 1911, p. 26. Pavillard,
1925, p. 87, fig. 102. Lebour, 1930, 202, fig. 264,

Comprimento das valvas varidvel entre 62 e 145 ..
Rarissimo em A. 1.

Striatella unipunctata Ag.
Fig. 33
Péragallo, 1908, p. 360, est. LXXXIX, fig. 1. Pavillard,
1925, p. 58, fig. 104. Lebour, 1930, p. 200, fig. 162.

Rarissimo em A.I
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Grammatophora oceanica Eh:.

Fis. 34

Deragallo, 1908, p. 354, est. LXXVII, fis. 9-11. Can-
deias, 1930, p. 46, est. V, fig. 102.

O referirmos os exemplares que representamos, a
espécie oceanica, resulta de, como ja sucedera num trabalho
anterior (1930), ndo termos podido observar a estriacdo,
muito fina na espécie, o0 que a distingue de G. marina. F,,
ainda, na forma communis que incluimos os presentes
exemplares. O que representamos com mais pormenores
tinha de comprimento total 38 » e de largura 12 u.

Rarissima em A.T.

Fig. 35

Grammatophora serpentina Eh:.

Fig. 35
Deragallo, 1908, p. 356, est. LXXXVTI, fis. 3.

Comprimento total, 60 p; largura 36 v.
Rarigsima em A.L

Lycmophora flabellata Az
Fig. 36

W. Smith, 1853, est. XX VI, fig. 234, est. XXXII, fig.
234. Peragallo, 1908, p. 344, est. LXXXIV, fig. 1.

Examinadas, sébre 0 mesmo suporte duas colénias de
6 e 9 individuos, respectivamente, e individuos destacados.
Comprimento das frustulag 171 o

Comum em A.IIL
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Lycmophora Lyngbyei K.
Fig. 37
Peragallo, 1908, p. 349, est. LXX AV, figs. 9-12. Car-
risso, 1911, p. 26. Lebour, 1930, p. 203, fig. 165. Candeias,
1930, p. 46, est. V, fig. 103.

Rarissimo em A.L

Fig. 36, (a) ><3530; (b), >< 165

NAVICULACEAE

Navicula liber Sm.
Fig. 38
W. Smith, 1853, p. 48, est. X VI, fig. 133. Peragallo,
1908, p. 71, est. IX, figs. 5, 6.

Bela &iatum_&icea, de escultura muito visivel. Compri-
mento 107 ¢; largura 20 1.
Rarissimo em A.L

Navicula Crucicula (W. Smith)
Fig. 39
Smith, 1853. p. 60, est. XIX, fig. 192 (Stauroneis cru-
cicula). Peragallo, 1908, p. 60, est. VII, fig. 47.

Comprimento da valya 47 v, largura 14 .
Rarissimo em A.L
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?Navicula Beyrichiana A. S.
Fig. 40

A. Schmidt, 1873-904, est. 69, fig. 16, 17. Peragallo,
1908, p. 122, est. X VI, fig. 8-10.

! Comprimento da valva 97 p; largura na regido con-
| traida 25 .
Rarissimo em A.IL

T ——— s =

Schizostauron sp ?

Fig 41

Cleve, 1880, p. 16, est. III, fig. 44. Cleve, 1893, p. 151.
Engler, 1928, p. 278.

Cleve (1893) reproduz de Griinov a diagnose do género
Schizostauron, nos seguintes termos: «Frustulia navicula-
ceae, valvis ovatis vel lanceolatis nodulus centrali trans-
versim dilatato. lineari, utrogque fine bifido.»

Antes de conhecer esta descricdo e a figura que o mes-
mo autor da de S. cruciculs em 1880, observiamos e dese-
nhémos um exemplar de Navicula com a divisdo do stau-
ros caracteristica do sub-género.

Das espécies europeias do género, cita Cleve (1893):
S. sagitta Cl., que diz ser muito similhante na forma a 5.
linearis W. S. (W. Smith, 1853, p. 60, est. XIX, fig. 193) e
S. Reichardtianum Grun, que ndo conhece.

O nosso exemplar distingue-se de S. sagitfa por nio
ter as margens trionduladas; e de \S. Reichardtianum por
ndo ter os ramos dos stauros arqueados, bem como pelas
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dimensdes. Ndo se trata, pois, de nenhuma destas espécies.
A-pesar-de uma pronunciada similhanca de forma e de
dimensdes entre o exemplar de que tratamos e S. Crucicula
Grun., tio pouco deve tratar-se desta espécie, de habitat
americano.

Serd, porventura, uma espécie nova, de dsua ddce ou
de baixa salinidade. Como, porém, nio pudemos examinar
a estriaciio, limitamo-nos a representar o exemplar visto
pela face valvar, sutural e um pouco de escorco.

Comprimento total 35 1; laréura 11 p.

Rarissimo em A.L

E
A DO |

Fig. 41 Fig. 42 Fig. 43

Pleurosigma fasciola Sm.
Fig. 42

Smith, 1853, p. 67, est. XXI, fig. 211. Peragallo, 1908,
p. 173, est. XX XIV, fig. 30-32.

Nio conseguimos observar a estriacio dos exemplares
que estudamos. A sua determinac¢io funda-se, pois, somente
na forma geral da valva e nas suas dimensdes: 150 u de
comprimento, 12,5 » de largura.

Rarissimos exemplares em A.L

33
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NITZSCHIACEAFE

Nitzschia rigida K.
Fig. 43
W. Smith, 1853, p. 45, est. XV, fig. 128 (Amphipleura
Sigmoidea). Peragallo, 1908, p. 291, est. LXXIV, fig. 8, 9.

Além do exemplar que desenhdmos, observdmos um
outro com as extremidades menos atenuadas.

Dimensdes do exemplar representado: comprimento
130 u; largura 5 u. 12 pontos carenais em 10 u.

Rarissima em A.L

—
r :Fﬁ’..‘l‘;‘-_-":

et

Fig. 44. >< 220 Fig 45. >< 260

Nitzschia longissima Ralfs
: Fig. 44
Peragallo, 1908, p. 293, est. LXXIV, fig. 20. Pavillard,
1925, p. 62, fig. 114.

Examinados 3 exemplares de comprimento 305 .,
307 » e 362 s, compreendendo os dois prolongamentos
terminais. A parte central tinha de comprimento um
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pouco mais de /4 do comprimento total. A forma destes
exemplares leva-me a inclui-los na forma #ypica.

Um outro exemplar de 244 . de comprimento total e
com a parte central mais dilatada pertencera a var.
closterium.

Rara em A.T

Nitzschia insignis Greg.
Fig. 45

W. Smith, 1853, p. 39, est. XIV, fig. 116 (N. spectabi-
lis ), Peragallo, 1908, p. 295, 296, est. LXXV, fig. 3, est.
LXXVI, fis. 1.

Fxaminados 3 tnicos exemplares respectivamente de
268 u, 237 1. e 252 u de comprimento total e os dois dltimos
28 1 e 25 » de largura, com a curvatura caracteristica de
var. Smithii.

Rarissima em A.L

Nitzschia seriata Cleve

Peragallo, 1908, p. 300, est. LXX, fig. 28. Carrisso, 1911,
p- 28. Candeias, 1930, p. 46, est. V, fig. 104.

Rarissima em A.I e A.IIL

FRAGILARIACEAE

Thalassiotrix nitzschioides Grun.

Fis. 46

Peragallo, 1908, p. 320, est. LXXXI, figs. 17, 18. ( Tha-
lassionema nitzschioides). Carrisso, 1911, f.II, p. 27. Le-
bour, 1930, p. 198, fis. 160.

O tnico exemplar que examinidmos media 68 » de
comprimento, e o par de células unidas, conjuntamente
16 © de largura.

Rarissimo em A. L
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SURIRELLACEAF,
Surirella gemma Ehr.
Figs. 47 L%
Peragallo, 1908, p. 254, est. LXVIII, fis. 4. Pavillard,
1925, p. 63, fig. 115. Lebour, 1930, p. 214, fig. 180 (b).

Rarissima em A.L

Fig. 47

Surirella splendida Ehr.
Fig. 48
V. Heurk, 1899, p. 371, est. 12, figs. 577, 577. Peragallo,
1908, p. 255, est. LXVII, fig. 6. Engler, 1928, p. 298,
fig. 409 A-B.

Fig. 48

Os raros exemplares que examindmos e referimos a
esta espécie correspondem tanto pelo aspecto valvar como
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pelas dimensdes a S. splendida. O aspecto sutural, porém
é, antes, o de S. robusta, sesundo V. Heurk, de que S.
splendida nio é, segundo Peragallo, senio uma forma
pedquena. :

Tanto a espécie robusta como as suas diferentes for-
mas, sdo de agua dbce, mas, de acdrdo com &ste tltimo
autor, encontram-se por vezes em aguas de fraca salinidade,
o que é o caso do local onde a colhemos.

Rara em A.I
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SPECIES NOVAE VEL CRITICAE
FLORAE LUSITANICAE

por

WERNER ROTHMALER

UANDO estuve la primera vez en Portugal en el

afio 1936 para estudiar su vegetaciéon fué particular-
mente L. Wittnich carrisso quien me ayudé en mi labor
invitdindome a trabajar en el Instituto Botanico de Coimbra.
Todo el tiempo que permaneci alli, él fué quien siempre
me facilité mis trabajos. Al publicar ahora algunos de los
resultados de mis viajes en los afios 1936 y 1938 quiero
contribuir con mis modestas notas en esta publicacién a
un homenaje al que fué un eminente botdnico y excelente
companero.

Tengo que agradecer también a los directores v perso-
nal de los Institutos Botanicos de Coimbra y Lishoa y asi
mismo al director y los colegas de la Estacio Agronémica
Nacional de Lisboa por todas las facilidades y ayuda que
me prestaron.

Asplenium Virgilii Bory — Asplenium Adisntum-
-nigrum L. ssp. Onopteris Heufl.

Frecuente en casi todo el pais excepto las altas mon-
tafias.

Asplenium Adiantum~-nigrum L. s. str. — Asple-
nium Adiantum-nigrum L. ssp. nigrum Heufl.

En las montafias mas altas; la encontré en la Serra do
Gerez, cerca de Ponte da Maceira.

Estas dos especies se distinguen facilmente por tener,
aquella el peciolo mucho mas largo que el limbo, y los
segmentos inferiores curvados hacia arriba e igualando la
mitad del resto del limbo, y ésta el peciolo mas corto o
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igual de largo que e limbo, v los segmentos inferiores ho-
rizontales v cada uno del mismo tamafio que el resto del
limbo.

Polypodium serratam (Willd.) Christ

Frecuente en casi todo el pais, excepto las altas mon-
tafias.

Polypodium vulsare L.

Fn las montafias altas, como en la Serra do Gerez y
en la Serra da Fstrela, bastante frecuente encima de los
1000 metros de altura.

P. vulgare es caracterizada por sus limbos lanceolados
de un verde obscuro con los segmentos cortos y general-
mente obtusos, P. serratum se aparta por sus hojas largas,
ovado-lanceoladas de un verde amarillento con los segmen-
tos bastante alongados y muy agudos.

Flodea canadensis Rich.

Esta especie falta en la Flora Portuguesa de ». cou-
TINHO a pesar de no ser rara; la encontré bastante frecuente,
sobre todo en los alrededores de Alfarelos.

Triglochin striata R. et P.

abunda en los prados hidmedos y salados del litoral
desde Lanhelas (Mifio) hasta Aveiro, formando asociacio-
nes con Paspalum vaginatum de tal forma que las dos
parecen plantas indigenas del pais.

Festuca elegsans Boiss.

es abundante en todas partes de la Serra da Estrela
(por ejemplo: Cantaros, Poco do Inferno, Manteigas, Pe-
nhas Douradas, Gouveia, S. Rom#o, Lagdas etc.). La encon-
tré tambien en el alto de la Serra de Gardunha.

Nardurus patens (Brot.) Hack.

Algarve, Serra de Monchique, frecuente en el lugar
llamado Barranco dos Pisées.
Especie nueva para el Algarve.
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Silene cintrana Rothmaler spec. nov. — Silene
gibraltarica Winkl. ex Wk, et Lge., Prodr. III (189) 667
nec Boiss.

Suffruticosa e sect. BoTRYOSILENE caudice crasso lignoso
ramoso; folia rosulatim congesta crassa utrinque pubes-
centia, orbiculato-spathulata, obovata vel lanceolata, ad 8
em longa, ad 3 cm lata in petiolum longe ciliatum atte-
nuafa apice mucronulata, superiora lanceolata, summa brac-
teiformia margine longe ciliata: caules erecti vel adscen-
dentes, 10-40 em alti crassi fistulosi, basi violascentes pu-
bescentes, superne glabri viscidi; panicula dense corymbosa
floribunda, bracteis bracteolisque late lanceolatis margine
ciliatis; flores erecti pedicellis brevibus ad § mm longis
pubescentibus suffulti; calyx umbilicatus, floriferus 14-15
mm longus, 4-5 mm latus, clavatus, fructiferus 7-10 mm
latus, sat ampliatus, sub capsula constrictus, breviter pu-
bescens striis viridibus vel fuscescentibus apice anastomo-
santibus munitus, dentibus triangularibus vel ovato-trian-
gularibus, acutiusculis, ad 3 mm longis et latis late albo-
~marginatis circumcirca breviter ciliatis, petalis purpureis
vel violascentibus obscurius venosis, 16-17 mm longis ungui-
bus vix exsertis limbo ad 8 mm longo, fere ad basin usque
bifido lobis obovato-spathulatis, corona brevissima bifida;
carpophorum 7 mm longum pubescens, capsula 12-13 mm
longa, 8-9 mm lata ovalis exserta, dentibus erectis, semi-
nibus cinereis vel nigricantibus, ca. 1 mm diametro, reni-
formibus faciebus concavis, dorso canaliculatis obtuse tuber-
culatis,

Hab.: Lusitania, in montibus Cintra: in rupibus grani-
ticis prope S. Pedro (roTum. 1867), Penasco dos Corvos
(weLwrtscr, Herb. Inst. Bot. Lisboa), Castello dos Mouros
(joaq. pos santos, Herb. Inst. Bot. Lisboa) Peninha (sosri-
NHO, Herb Inst. Bot. Lisboa). Cabo da Roca (rotaM. 13141,
Typus, 13 maji 1938 leg.).

Esta especie, mucho mas bonita que la S. longecilia
(Brot.) Otth., de la cual es muy afin, la tomaron WiLLKOMM
¥ WINKLER respectivamente por 5. gibraltarica Boiss. Fn el
Porte se parece bastante mas a ésta que a S. longecilia, pero
difiere mucho por su taxonomia. De S. longecilia se dis-
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tingue por sus pedicelos mas cortos, por su inflorescencia
corymbiforme, por sus flores, frutos y semillag mayores etc.
Otra diferencia muy notable es su habitat: S. longecilia se
encuentra en casi todas las partes calciareas del pais, S. cin-
trana sin embargo habita tan sélo las partes graniticas de
esta isla que forma la Serra de Cintra con sus granitos
terciarios dentro de los terrenos calciareos de Estremadura
portuguesa. F.s mas un endemismo de esta sierra que des-
graciadamente va perdiendo todos sus encantos con la
plantacién de pinos no indigenos de ésta.

Brassica Pseudo~Erucastrum Brot.

Algarve, Serra de Monchique. Esta especie nueva para
la flora del Algarve, se encuentra bastante abundante en el
valle llamado Barranco dos Pisdes.

Anthyllis maura Beck

Fxn Portugal no existe ni A. Vulneraria L. ni A. Web-
biana Boiss. En las partes calcireas del centro y sul desde
Coimbra hasta Monchique se encuentra esta especie carac-
terizada por sus hojas basilares muy grandes, por sus flores
purpureas y por su ciliz oblicuo v srande. Ademéas de esta
existe una especie muy afin en el Cabo de Roca que des-
cribo abajo. En el norte del pais existen otras especies
del grupo Vulneraria; de estas trataré especialmente en
otra parte.

Anthyllis pachyphylla Rothmaler nov. spec.

E sect. Vulneraria herbacea e rhizomate crasso perenne
pluricaulis caulibus decumbentibus vel adscendentibus cras-
sis ramosis basi patentim superne adpresse pilosis; folia
imparipinnata crassa glaucescentia supra glabra subtus
adpresse vel fere subsericantim pilosa, infima rosulata longe
petiolata, plerumque simplicia, foliolo unico terminale
magno ovato basi cordato obtuso, ad 9 ¢m longo, ad 6 cm
lato, foliola lateralia nulla vel 2-3-para parva ovata,
caulina 2-4-juga, summa 3-5-juga, foliolo terminale bis
triplove maiore ovato, lateralia ovalia, omnia obtusa; capi-
tula magna multiflora subsessilia geminata, ternata vel
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solitaria, bracteis 2 palmato-digitatis floribus plerumque
brevioribus lobis oblongis vel oblongo-ovatis obtusis suf-
fulta; flores ad 18 mm longi, calyce 13-14 mm longo inflato
pallido apice purpureo dense sub-adpressim piloso, oblique
truncato, breviter 5-dentado, alis vexillogue roseo-purpu-
rascentibus, carina obscure purpurea praediti.

A. pachyphylla es bastante afin de A. Maura, pero en
ésta los tallos son erguidos y delgados, las hojas membra-
naceas, los fo'iolos un tanto agudos, los foliolos apicales
lanceolados o lanceolado-ovados (hasta 9 ecm de larso v 4
cm de ancho) con la base no cordiforme; las hricteas tienen
divisiones lanceoladas y agudas.

Hab.: Lusitania, Serra de Cintra, in rupestribus grani-
ticis promontorii Cabo da Roca dicti, ad 100 m alt. (roTHM.
13140, Typus, 153 maji 1938 leg.).

F.l Cabo da Roca es famoso por una serie de plantas—
variedades v especies — endémicas, sobre todo caracterizadas
por sus hojas gruesas. Fste punto mas occidental de
Furopa tiene un clima especialmente himedo y por otra
parte muy ventoso, su suelo granitico — como lo tiene toda
la Serra de Cintra —le hace ser una isla como las Ber-
lengas que son las partes graniticas mas cercanas.

Adenocarpus grandiflorus Boiss.

Observé en bastante cantidad en unas colinas detras
de la Quinta de Vasco da Gama cerca de Vidisueira en la
parte de Beja. En la Serra do Mendro a la cual pertenecen
estas colinas no debe ser planta rara.

Vicia bithynica L.

Se cita como planta rara en Portugal pero no debe ser
asi. En los alrededores de Coimbra como de Cintra vi
bastante esta Vicia.

Viola juressi (Link ap. Becker) Rothm. nov.
comb. — V. palustris ssp. juressi Lk. ap. Becker es real-
mente la planta designada Viola palustris o Viola epipsila
por los autores portugueses. Link dice que la planta abunda
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en los pefiascos de la Serra do Geerez; realmente es asi, pero
claro estd que sélo en los pefiascos hidmedos. Viola juressi
difiere tanto de V. palustris como de V. epipsila. V. juressi
Lk. es un nomen nudum, V. Herminii Wein publicado
como ssp. de V. palustris (1906) se refiere a una forma es-
pecial y pequefia de la Serra da FEstrela. La verdadera
V. juressi difiere de las formas centroeuropeas por sus pe-
ciolos y pedunculos peludos aparte de otros detalles.

Lavatera arborea L. var. berlengensis P. Cout.

La encontré al pie del Cabo da Roca, parte granitica
mas vecina de las islas Berlengas, donde =6lo se conocia
hasta ahora.

Convolvulus siculus L.

Fsta especie considerada como rara hasta en la parte
de Arrabida, es realmente abundante en las pefiascos calca-
reos de la Serra da Arriabida en la vertiente S. desde Se-
tubal hasta Sezimbra.

Antirrhinum calycinum Lam.

Es una especie bien diferente del A. Orontium L. mis-
mo en sus caracleres morfolégicos como geograficos. A.
Orontium L. es calcifugo y se encuentra en toda Furopa.
A. calycinum Lam. en cambio es calcifilo v solo existe en
la parte austral de la pennisula ibérica a pesar de encon-
trarse bastantes terrenos calcdreos en otras partes. Esto
demuestra que es de facto una especie vicariante del A.
Orontium que se junta sélo pocas veces con aquella en la
parte de Lisboa, donde estidn las tierras acidas del basalto
al lado del calcireo. A. calycinum es uno de los mejores
indicadores de tierras calcireas en Portugal, como lo es el
A. Orontium de terrenos siliceos.

Antirrhinum cirrhigeram Welw. ap. Ficalho (1877)
— A. majus var. ramosissima Willk.

Esta especie es kien diferente de las demas del srupo
por sus hojas estrechas ete. La particularidad de tener zar-
zillos no tiene importancia sistematica, ya que se encuentran
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éstos en casi todas las especies, como A. Linkianum, A.
graniticum, etc. A. cirrhigerum Welw. es una especie tipica
de las arenas del litoral, especialmente del Alemtejo, donde
se encuentra casi siempre con Corema album.

Antirrhinum Linkianum Boiss. et Reut.

Distribuido por grandes partes del pais; el verdadero
A, majus L. no lo vi nunca en Portugal v dudo de que
exista aqui.

Antirrhinum meonanthum Hoffss. et Lk.

Caracterizada por sus flores pallidas amarillentas pe-
quenas y estrechas, por sus tallos y hojas lampifas, sus
pedicelos cortos y sus sépalos lanceolados es una especie
caleifila que se encuentra sobre todo en las calizas antiguas
cerca. de Coimbra (p. e. Penacova); formas parecidas y
afines (A. Huetii Reut. etc.) se encuentran en Galicia v
Asturias sobre las calizas cambricas.

Antirrhinom ambigaum Lge.

Pertenece al grupo de la especie anterior, se distingue
de ella por su corola mas ancha y por sus hojas y tallos
pubescentes. De Portugal se conoce esta especie tinicamente
de la Serra da Estrela (p. e. Po¢o do Inferno), donde crece
como en Espafia sobre pizarra.

Antirrhinum graniticam Rothmaler nov, spec.
A. meonanthum Samp. nec al.— A, hispanicum P. Cout.
nec al,

Planta perennis caulibus erectis vel adscendentibus
ramosissimis intricatis tortuosis glanduloso-viscidis; folia

lanceolata acutiuscula mollia utrinque et margine ~ densim
glandulosc-viscida; inflorescentia laxa, densissime glandu-
losa, bracteis late ovato-lanceolatis pedicellis dimidio
aequantibus; flores 27 mm longi, 7,5 mm lati labio superiore
producto gibba basilari fere nulla, albi vel pallide rosacei,
palato luteo vel aurantiaco praediti, sepalis ellipticis obtu-

siusculis, 7 mm longis, 2,5 mm latis instructi, pedicellis




280 Werner Rothmaler

4-6 mm longis; capsula matura oblique ovata, 11 mm
longa, 9 mm lata, pedicellis 12-15 mm longis suffulta.

Hab.: Lusitania, in rupestribus graniticis Beirae altae
et meridionali. Castello Branco, prope Soalheira (roTHM.,
13643, Typus, 15 junii 1938 les.). Serra de Gardunha, prae-
cipue prope Alpedrinha copiosissime. Ad margine fluvii
Durii, praecipue prope Regua, et supra flumen usque ad
Lamego (roraM. 14044, 2 aug. 1928 leg.).

Ya por el porte, esta especie es muy diferente de las
anteriores, la corola es mucho mayor, mas blanca o, a veces,
ligeramente rosada, tallos y hojas son densamente cubier-
tas por un indumento glanduloso muy viscoso, los pedice-
los son largos y los sepalos anchos, elipticos y obtusos. La
encontré solamente en las terrenos antiguos graniticos del
interior del pais. F.s esta especie que saMpa.o considera
como el verdadero A. meonanthum, pero la lamina y la
descripcién de HOFFMANNSEGG y LINK no permiten la menor
duda que ellos llamaban asi la especie arriba indicada. El
A. hispanicum es una especie diferente.

Omphalodes Kuzinskyanae Willk.

La observé en gran abundancia en el lugar [lamado
Praia da Adraga cerca de Collares v no lejos del Cabo da
Roca. La planta cubre alli todas las pefias calcareas de la
misma costa en las inmediaciones del mar, también aqui
tiene las flores casi blancas o solo levemente azuladas
hacia el apice. Esta especie debe encontrar-se distribuida
por toda la costa calcarea desde F.storil hasta Praia das
Macas, siendo hallada hasta ahora solo en tres lugares por
la poca accesibilidad de esta costa brava.

Echium pomponium Boiss.
F.sta planta hasta ahora poco observada en Portugal,
se halla en las pequenias manchas calcireas de los alrede-
dores de Beja, donde se encuentran plantas como Salvia
argentea, Linaria Ricardoi, Antirrhinum calycinum etc.,
p. e. en un lugar llamado Quinta do Soeiro.
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Valeriana montana L.
Encontré con cierta abundancia en los pefiascos de la
parte superior del Valle da Maceira en la Serra do Gerez.

Matricaria anthemoides (Dav.) Mariz

Esta especie rara se encuentra en la parte de Lishoa
no sélo en la cambre basiltica del Monte Abrado de Bel-
las, sino también en las colinas basalticas de los alrede-
dores de Algés. Parece planta calcifuga y debe de hallarse
también en otras partes basilticas de la regién de Lishoa.

Centaurea Carrissoi Rothmaler nov. spec.

Planta e sect. Centaurium Cass. ex aff. C. vicentina
Welw. ap. Mariz, herbacea perenne caule longo decumbente
striato simplici monocephalo, rarius ramoso 2-3-cephalo,
apice nudo, pilis longis disperse lanato-pilosa; folia longe
petiolata lanceolata acuta, supra glabrescentia, margine et
subtus precipue secus nervos disperse longeque lanato-pi-
losa, basi'aria longius petiolata integerrima, caulina ver-
sus apicem decrescentia brevius petiolata intesra, haud
raro basi utrinque dentibus 1-3 brevissimis acutis obsita;
anthodium 3 cm longum, 2 em latum sglobosc-oblongum
squamis pallide viridibus fuscostriatis, inferioribus anguste
scarioso-marginatis, intimis latissime scarioso-mardinatis
et appendice scarioso longo instructis, corollis magnis pur-
pureis praeditum, achaenia 5-6 mm longa, 2 mm lata obco-
nica, basi obliqua circumcirca incrassata, costis 6-8 longi-
tudinalibus albicantibus paulo notatis apicem versus obso-
letis instructa, intervallibus vix rugosis, pappo setis valde
inaequalibus ad 3 mm longis barbata.

Hab.: Lusitania, in substepposis ad margines viarum
inter S. Tiago de Cacém et Cercal, ad bifurcationem viarum
Sines-Cercal et S. Tiago-Cercal frequenter occurrit cum
Thymo villoso (roram. 13376, Typus, 25 maji 1938 leg.).

Esta especie ya fué observada por WeELwiTscH que la
tomé como una forma juvenil de C. vicentina, ya que sélo
Poseia un ejemplar incompleto. C. vicentina difiere de ella
por sus hojas 1-(-2-) pinpatipartidas, por sus aquenios mas
anchos (hasta 3 mm) rugoso-denticulados provistos de 4
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costillas blanquecinas y denticuladas. C. vicentina extiende
su area desde el Cabo de S. Vicente hasta Odemira, desde
Odemira para el Norte (hasta S. Thiago de Cacém) se
encaentra esta nueva especie.

Inala prostrata Rothmaler nov. spec.

Planta suffruticosa glabrescens ex aff. [. viscosae et
I. revolutae, caulibus lignosis decumbentibus prostratis
flexuosis irregulariter ramosis, ramis liénosis pilis pluri-
cellularibus et glandulis stipitatis sparse obsitis; folia
oblonga vel oblongo-lanceolata integra margine revoluta
obtusa vel obtusiuscula utrinque glandualis sessilibus visco-
sissima; panicula sat ramosa expansa pedunculis ad 2 em
longis praedita; anthodia +1 e¢m lata squamis inaequalibus
erectis regulariter imbricatis covexis cucullatis, infimis
obtusis rotundato-ovatis interioribus obovato-lanceolatis
vel lanceolatis obtusis vel obtusiusculis obsita; reliquo ut
in affinibus.

Hab.: Lusitania. in locis sterilibus ad oram maris in
promontorio Cabo de Sines dicto, solo arenaceo-argilloso,
ad 50 m alt (roTum. 14196, Typus, 8 sept. 1938 les.).

Inula viscosa L. abundante en casi foda la regién me-
diterranea y también en el norte de Portugal, tiene su
limite austro-occidental un tanto al sur del Tejo y es repre-
sentada alli por una especie afin, I. revoluta Hoffgg. et Lk.
De estas dos especies se distingue la nueva — de todas ma-
neras mas afin a la I, revoluta que a la I. viscosa — por su
porte especial siempre achaparrado, por sus hojas y sus
escamas de las cabezuelas obtusas v por su indumento
menos denso. En el Cabo de Sines no vi ninguna de las
especies afines, ésta seguramente representa un endemismo
local de este cabo.

Lisboa, Estagio Agronémica Nacional, Octubre 1938.



ELEMENTOS PARA A HISTORIA
DA EXPLORACAO BOTANICA DE ANGOLA
ITINERARIO E RELACAO DOS VIAJANTES E EXPLORADORES
QUE FIZERAM COLECCOES BOTANICAS EM ANGOLA

por

JOHN GOSSWEILER

exploracio da flora angolana comegou, no principio

do século passado, com a colheita de plantas em
Luanda. O nome do primeiro colector é desconhecido, mas
0s especimenes encontram-se em Paris e um déles serviu
de base para a descricio de Maerua angolensis, a «Murian-
gombe» dos barrancos de Luanda, publicada em 1824.

A segunda coleccdo, depositada no Herbario do Jardim
Botanico de Kew, foi efectuada pelo Dr. curror, médico
do navio de guerra « Water-Witch» e que em 1840 desem-
barcou no Cabo de Santa Marta (Baia dos Flefantes).

Desde entdo até a presente data tém sido numerosas
as explora¢des botinicas em Angola. A de werwitsch, feita
durante og anos de 1853 a 1860, &, entre tédas, a mais im-
portante debaixo de todos os pontos de vista. Ffectiva-
mente, o material colhido durante ésses anos foi conside-
rdvel e tem sido objecto de muitas publicacdes entre as
quais figura o livro do Conde de ricarno, «Plantas Uteis
da Africa Portuguesa», publicado em Lishoa, em 1884, e
que se baseia nas colec¢bes depositadas no Herbario da
Universidade de Lishoa. Entre os colectores fisuram tam-
bém duas senhoras que, no século passado, acompanharam
0s seus maridos em viagem pelos sertGes. A Senhora 7. 1.
MONTEIRO, de nacionalidade inglesa, era uma pessoa das
relacGes do director do Jardim Botanico de Kew e foi sem
divida &ste o motivo que a levou a fazer coleccbes, em
1871, durante a sua permanéncia na regidio do Bembe, uma
das terras ainda hoje das mais desoladas do Consgo Portu-
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gués. A Senhora . MARIA GARCIA CHAVES é a tinica portuguesa
de que ha noticia de se ter dedicado a colheita de plantas
em Angola; é-nos porém desconhecida a entidade com
guem se correspondeu em Portugal. Os especimenes, depo-
sitados em Coimbra, estio datados de 1886 e 1889 e as
localidades mencionadas nos respectivos rétulos, escritos
por essa Senhora, sio situadas na zona do litoral, entre
o estudrio do Zaire e a fronteira do Territério de Cabin-
da, isto é, numa regido dque hoje faz parte do Consgo
Belga.

As regides relativamente melhor exploradas sio as das
florestas do Cafeeiro, sobretudo as do Cazengo e Golungo
Alto, onde weLwirscH fez, durante dois anos, a sua estacio
de trabalho. A floresta pluviosa do Cuango — entre Ienga
e a foz do rio Zaza — é apenas conhecida superficialmente
pela descricio das viagens de BUTTNER, MECHOW e BACELAR
BEBIANO, nido existindo contudo em Portugal material bota-
nico colhido nesta regido. O mesmo conhecimento super-
ficial se tem dos massicos de arvores de porte elevado da
Lunda e da fronteira leste do Moxico.

Muitas das explora¢des cientificas tém tido como objec-
tivo o estudo da regido desértica de Mossamedes, da Serra
da Chela e do planalto da Humpata. Fstas regides, de
acérdo com as condiges orograficas, abrangem, numa dis-
tdncia de 150 quilémetros, importantes dreas de comunida-
des climax. Por ésse motivo, essas regides tém sido visi-
tadas por numerosos naturalistas de diversas nacionalidades
e a sua vegetacdo despertou a curiosidade de alguns colonos
e missionarios que principiaram a coleccionar plantas. Desta
maneira, chegou a reunir-se um material precioso dessas
regides, contendo dezenas de espécies inéditas. Apesar
disso, a maior percentagem de plantas desconhecidas ainda
hoje encontra-se na planicie de Namib e no deserto de
Mossamedes. A sua colheita é bastante dificil, dada a luta
que o homem é forcado a sustentar no deserto contra os
elementos em qualquer época do ano.

O sector do Baixo Cunene, embora nio geja comple-
tamente desconhecido, nunca despertou muito a atencdo
dos exploradores botdnicos pelo facto de ser apenas uma
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planicie de depdsito superficial de areia do Kalaari e ter
yma vegetacio bastante homogénea.

Os distritos de Cubango, Moxico, Lunda e a parte
leste do Bié, que podem reunir-se numa sé6 unidade coro-
légica caracterizada pelos aluvides continentais de areia,
estio muito longe de se encontrarem convenientemente
estudados, apesar de terem sido atravessados por numerosos
naturalistas que dali trouxeram avultadas colec¢des para a
Europa.

O planalto de Benguela, especialmente o sub-sector
montanhoso com altitudes superiores a 2000 metros, é-nos
ainda desconhecido e 0 mesmo acontece no que diz respeito
ao territério de Andulo.

Sobre a floresta do tipo Hiemilignosa e as savanas do
planalto de Malange estio publicados alguns elementos,
mas a maior parte estd ainda por explorar e estudar.

No planalto do Congo—Maquela do Zombo —sio
freqiientes os facies com aspectos fisionémicos muito pare-
cidos com os de Vila da Ponte, embora sejam constituidos
por outras espécies. Deéste sector corologico existem apenas
as coleccbes efectuadas pelo Dr. slirTneR, em 1884, e pela
Senhora J. J. MoNTEIRO, em 1872.

No distrito do Zaire conhecem-se, gracas também a
coleccio da Senhora 7. 7. MonTEIRO, alguns componentes
das savanas situadas entre Ambrizete e Bembe. A floresta
de aluvido désse distrito foi em parte explorada, por conta
da Companhia do Fomento Geral de Angola, por cosswei-
LER, durante o ano de 1924. Para ésse efeito, cosswEeiLER
herborizou em diversos pontos, situados entre Santo An-
tonio do Zaire e Fmilio de Carvalho.

A flora do Territério de Cabinda é apenas conhecida
pelas coleccdes de p. Maria v. carcia cHAVES, efectundas na
zona maritima ao sul da fronteira, e pelas de H. sovaug,
feitas no litoral de Chinxocho, localidade situada um pouco
ao sul de Massabi. Alguns facies da floresta do Maiombe
foram explorados por cosswriLErR durante as viagens feitas
a expensas do Fomento Geral de Angola. A flora desta
regido é do tipo Pluviisilva e é a mais luxuriante de tédas
as vegetacdes das possessdes portuguesas do continente
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africano; a sua exploracdo ndo é recomendada para natu-
ralistas medrosos ou aprendizes!

O conhecimento actual da vegetacio angolana permi-
te-nos fazer jA uma ideia geral da distribuicio das diversas
classes das suas formacGes, mas muito mais material sera
necessario reunir, sobretudo dos sectores ainda nao explo-
rados, para se poder fazer o estudo da flora.

Para melhor se avaliar da origem dos conhecimentos
que actualmente possuimos, da maneira como ésses conhe-
cimentos se encontram documentados e da forma como foi
arquivado o material de referéncia permanente, apresen-
tamos em seduida uma breve noticia de cada um dos prin-
cipais colectores, cujo nome ficou vinculado a obra da
exploracao botinica daquela provincia.

ABREU (GUILHERME DE):

Regente agricola ao servico da Reparticio Técnica
dos Servicos de Agricultura, Comércio, Colonizacio e Flo-
restal de Angola e Chefe da Reparticio das Dunas em
Mossamedes. Déste colector, foi recebida em Coimbra a pri-
meira remessa de plantas em Junho de 1938. Esta coleccio
contém material de um género novo e de al¢umas espécies
inéditas, encontradas na regido desértica de Mossamedes.

ALMEIDA (JOSE DE):

Professor do Instituto Superior de Agronomia, pri-
meiro director do Jardim Colonial de Lishoa e sécio cor-
respondente da Academia das Ciéncias de Lisboa. Nas
suas diversas viagens por Angola (1902-1919), em servico
oficial e particular, fez coleccies botanicas de algumas cen-
tenas de especimenes que se encontram actualmente no

Herbario do Jardim Colonial de Lisboa.
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AMADO (PAULO DE MELO RAMALHO):

Assinava-se, a maior parte das vezes, abreviadamente,
Paulo Amado. Era oficial da guarnicio militar de Ansgola,
natural de Coimbra e genro de Adolpho Frederico Moller,
Jardineiro Chefe do Jardim Botinico de Coimbra. Em 1890,
fez uma viagem ao Cuanhama, regido ainda nao subme-
tida nessa data, e em 1891 fez parte da coluna que investiu
contra os Cuamatos. E'm 1894, era tenente do Batalhdo de
Cacadores 4 da Guarnicio Irregular da Humpata. Em Abril
désse mesmo ano, andando em exercicios, caiu com o
cavalo em que montava, do que lhe resultou deslocacio do
brago direito pelo cotovelo, ficando assim inutilizado para
0 servico activo e tendo de se reformar no posto de
tenente (1).

Como oficial reformado, desempenhou diversos lugares
na Administracio Civil de Angola até 1923, A coleccio
botdnica que organizou consiste em pouco mais de 100
exemplares, colhidos no planalto da Huila, sobretudo na
Humpata. A referida colecgio, que se encontra depositada
no Herbario de Coimbra, tem a data de 1895.

ANCHIETA (JOSE DE) :

Nasceu em Setdbal em 1832. F.m 1866 encontrava-se
em Angola fazendo exploracdes zoolégicas por conta do
Govérno Portugués. Durante os anos gque residiu em
Caconda —1885-1896 — colheu algumas centenas de plantas
que se encontram distribuidas pelos Herbarios de Coimbra,
Lisboa, Kew e Museu Britinico de Histéria Natural de
Londres. Morreu em Caconda em 14 de Setembro de 1897.
O seu nome, vinculado a muitas descobertas zoolbgicas,
também aparece na classificacio de alsumas plantas endé-
micas de Caconda, como por exemplo em Dolichos An-
chietae,

(1) Informagio fornecida ao Ex.™® Sr. Dr. Luis CARRISSO, em 1932, pelo
General EDUARDO MARQUES.
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A biografia de 705t DE ANCHIETA, da autoria de 1. B. BAR-
BOSA DO BOCAGE, encontra-se publicada no Jornal de Scién-
cias Mathemdéticas, Physicas e Naturais, 2.* Série, N.°
XVIII, Lisboa, 1897.

ANTUNES (paDrE JOSE MARIA):

Padre das Missdes Portuguesas do Espirito Santo da
Huila. Nacceu em Santarém em 22 de Maio de 1856. Foi
para a Huila em 1881. Voltou para Lisboa em 1904 para
se ocupar das obras de formacio missionaria em Portugal
e da Procuradoria das Missdes. Faleceu em Paris em 10 de
Dezembro de 1928.

Fez importantes colecgbes no distrito da Huila, durante
os anos de 1889-1903, especialmente na Serra da Chela,
Gambos, Vale do Cacolovar e Humpata. Destas colecges,
existem aproximadamente 100 especimenes, acompanhados
de varias indicacdes e dos nomes indigenas, no Herbario
de Coimbra. A restante parte das colec¢es estd depositada
em Montpellier e Ber'im, onde foi estudada por diversos
botanicos. F.ste material forneceu diversos tipos classicos
aos quais foi dado o nome especifico em homenagem a
éste explorador. Entre muitos poderemos mencionar: Pte-
rocarpus Antunesii, Acacia Antunesii e Albizzia Antu-
nesiana.

BAUM (H.):

Botanico de nacionalidade alemd. Fm 1899-1900, fez
parte da expedicio orsanizada pela Companhia de Mos-
gimedes e chefiada por PIETER van der KELLEN e que se des-
tinava a explorar o leste do distrito da Huila. A expedicdo
saiu de Mossdmedes no més de Agosto de 1899 e seguiu
para Porto Alexandre, subiu até F.diva, no vale do Caco-
lovar, depois para Humbe, vale do rio Chitanda até Cas-
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singa, vale do rio Cubango até & Terra dos Cuansgares.
Desta regido, seguiu depois para o INorte até ao vale do
rio Longo e Cuiriri, onde os exploradores acamparam
durante algumas semanas.

Acompanhado por alguns membros da expedicdo, Baum
atingiu as margens do rio Cuando, atravessando o Cuito,
Conjumbo e Cueio. No regresso, a expedicio seguiu para
oeste, passando por Vila Serpa Pinto, Vila da Ponte, vale
do Chitando (Colui), Cacolovar, Chibia, Capangombe e
Mossamedes.

BAUM foi o primeiro explorador que fez colheitas botani-
cas na bacia hidrografica do Cunene e do Cubango. A sua
colecgiio, depositada no Museu de Berlim, contém para cima
de 1000 ndmeros entre os quais dezenas de tipos classicos
incluindo os géneros novos Baumia e C.-q}an(fa, descritos no
livto Kunene Sambesi Expedition, Berlim, 1903, publicado a
expensas do «Kolonial Wirtschaftliches Komitee». Na
descri¢do da viagem de saum, publicada no mesmo volume,
aparece pela primeira vez um relatério concreto sdbre a
exploracio da borracha nas «chanas» do sul de Angola.

BEATRIZ (MANUEL GUERREIRO):

Técnico algodeiro que desde 1913 até 1919 esteve ao
Servico da Direccao de Agricultura e Comércio de Angola.
A sua colecedo botdnica consiste em algumas centenas de
plantas, colhidas em Cacoba, Cuanza Sul, Terra de Quis-
sama, Catete, Icola e Bengo, durante os anos de 1929-1930,
e encontra-se depositada no Herbério de Coimbra.

BERTHELOT (mMisSIONARIO P):

Nos trabalhos de taxonomia aparecem citadas plantas
colhidas em 1908, no Territério de Cabinda, por um explo-
rador com &ste nome. Todo o material se encontra, segundo
parece, nos Herbarios de Franga.
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BONNEFOUX (M.) & VILLAIN (F.):

Padres das Missées Portuguesas do Espirito Santo da
Huila. Colheram algumas centenas de plantas, no distrito
da Huila, que se encontram no Museu Nacional de Histéria
Natural de Paris.

O Padre marius soNnNEroux nasceu em 8 de Setembro
de 1861, em Viveroles, Auvergne, Franca. Foi para a Huila
em Novembro de 1885 e faleceu na Missdo desta localidade
em 20 de Julho de 1937,

O Padre renx vizrainy nasceu em Contances, Norman-
dia, Franca, em 1879. Foi para a Huila em 1904, onde fale-
ceu em 18 de Junho de 1937.

BOSS (pr. G.):

Professor de botdnica no Liceu de Swakopmund, Da-
maralandia, Sudoeste Africano. WNas suas diversas viagens
de estudo por Angola, durante os anos de 1932 a 1937, fez
coleccoes de plantas nos distritos de Mossdmedes, Huila,
Benguela, Cuanza Sul e Cuanza Norte, Estas colecgdes
estdo depositadas nos Institutos Botdnicos de Swakopmund,
Pretéria e Berlim.

BRUHL (PROF. DR.):

Na gualidade de Director dos Museus de Pescarias e
Inddstrias Maritimas da Prdassia, foi em 1922 a Angola, a
expensas da Companhia do Fomento Geral daguela colé-
nia, estudar a possibilidade do aproveitamento das riquezas
maritimas de Mossimedes. Durante a sua permanéncia
nos portos do Sul de Angola, fez uma pequena coleccdo de
plantas nos desertos do litoral, colecco esta que se encontra
depositada no Museu Botinico de Berlim.

BUCHNER (DrR. MAX):

Fxplorador de nacionalidade alema. Seguindo, em 1878,
o itinerdrio de poGGE até as terras de Muato lanvo, fez
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notaveis exploracées na Lunda e, em seguida, no vale do
Cuango. No seu regresso para Malange, em 1880, atraves-
sou 0 Cuango nas proximidades de Cassange.

As suas plantas encontram-se depositadas no Museu
Botdnico de Berlim e entre elas existem diversos tipos clas-
sicos de espécies endémicas em Angola, como: Buchnero-
dendron speciosum, Anthocleista Buchneri, Aeolanthus Bu-
chnerianus e outras.

A descricio da viagem, com cartas e itinerdrios, foi
publicada pela « Mitteil. Afrik. Ges. Berlin», com o titulo
Die Buchnerische Expedition (1878-1883).

BUTTNER (pr. RICHARD):

Geégrafo e botinico alemdo. Viajou em Angola e no
Congo durante os anos de 1884 a 1886. Depois de estudar
o litoral do Gabao, seguiu de Luango para S. Salvador,
Quibocélo, Maquela do Zombo, Sacandica, vale do Cuango
até Cassongo (Lunda) entdo chamada Muene Putu Cas-
songo, situada a uns 15 quilémetros da actual séde da
Administracio Civil do Cuango. No regresso, sesuiu pelo
Norte, descendo o rio Cuango até as margens do Zaire e
finalmente até ao litoral, via Kinchassa.

A sua coleccio, constituida por 500 ntimeros, encon-
tra-se no Museu Botdnico de Berlim. Metade da coleccio
foi colhida no territério portusués e contém espécies tipicas.

Existem diversas publicagdes relativas a viagem do Dr.
BUITNER; a parte que frata da regido do Congo Portugués
encontra-se na Parte III, do volume 5.° da obra editada
pela «Mitteilungen der A frikanischen Gesellschaft, Berlim».

CAPELO & IVENS:

Existem algumas centenas de especimenes colhidos por
estes exploradores portugueses no litoral de Mossame-
des e noutras localidades incertas, durante os anos de
1881-1884. Fstes especimenes nio tém sido citados nas publi-
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cacdes da especialidade, porque sé no principio déste ano
foi notada a sua existéncia no Herbario do Jardim Bota-
nico da Universidade de Lisboa.

CARDOSO (JOAQUIM ANTONIO):

Colono gque viveu 42 anos em Angola. Durante os
anos de 1929 e 1930, época em que fez parte da Direcgdo
da F.stacdo de Policultura Planiltica do Big, fez colecgGes
de alsumas centenas de plantas que se encontram hoje no
Jardim Colonial de Lisboa e nos Herbarios das Universi-
dades de Lisboa e Coimbra. Este material estd sendo apro-
veitade e a éle se fara referéncia nos sucessivos fasciculos
da obra em publicacio Conspectus Florae Angolensis.

Os dltimos anos da sua vida empregou-os a estudar o
aproveitamento da fibra da Sansevieria cylindrica, cuja
exploracio lhe foi concedida na area de Dande e a qual
associou, ultimamente, a Companhia do Actcar de Angola.
JOAQUIM ANTONIO cArDoso faleceu, em 21 de Junho de 1938
no Hospital da Fazenda Tentativa do Dande, Luanda.

CARRISSO (L. W.) & MENDONCA (F. A.):

Director e naturalista do Instituto Botdnico da Uni-
versidade de Coimbra. Durante a sua Missio a Colénia de
Angola, em 1927, colheram 657 especimenes botanicos, nos
distritos de Luanda, Cuanza Norte, Malange, Lunda (in-
cluindo Dundo e Nordeste), Moxico, planalto de Benguela,
Huila e Mossiamedes.

Uma descricio desta viagem esta publicada no volume
VI (2.* série) do Boletim da Sociedade Broteriana de 1932.
Do material colhido, que se encontra no Herbario do Ins-
tituto Botanico de Coimbra, muitos niimeros foram ja cita-
dos no primeiro fasciculo do Conspectus Florae Angolensis.

CARRISSO (L. W.) & SOUSA (F.):

Director e auxiliar de naturalista do Instituto Botanico
da Universidade de Coimbra. Colheram 354 ndmeros du-
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rante a Missdo Botdnica a Angola, organizada pelo Pro-
fessor 1. w. carrisso em 1937. E.sta coleccio contém plantas
raras da regido desértica de Mossamedes, assim como do
planalto de Benguela.

CASTRO (MARIO DE):

Natural do Pérto. Auxiliar nos servicos de campo da
Missdo Geol6gica em Angola durante os anos de 1929 a
1933. Colheu algumas centenas de plantas no planalto de
Benguela, assim como nas proximidades de Chapeu Az-
mado e outras localidades do distrito de Mossimedes.
O material esta depositado no Herbario de Coimbra e os
nimeros ja estudados estdo citados no primeiro fasciculo
do Conspectus Florae Angolensis.

CHAVES (MARIA V. GARCIA):

Segundo consta do arquivo da Administracio Civil de
Boma (Congo), esta Senhora e seu marido, funcio-
nario superior de uma casa comercial holandesa em Banana
e Boma, eram naturais do Pérto. O material botdnico
colhido pela Senhora cHAVES no estuario do Zaire, Vista e
Praia do Oceano, entre a fronteira do Territério de Cabinda
e Banana, durante os anos de 1886-1889, consiste em algu-
mas centenas de plantas que se encontram depositadas no
Herbario de Coimbra. S6 nas publicagdes posteriores a
1906 se encontram citacdes das plantas colhidas por esta
Senhora, porque até aquela data ésse material ndo foi
submetido a estudo. No prefacio do volume IV, Sect. 2, da
Flora da Africa Tropical, os botanicos dos Jardins Reais
de Kew referem certos especimenes, originarios do Congo,
a um Major . CHAVES; presumo due se trata de um érro e
qpue o colector seja a Senhora citada, cujo marido faleceu no

arto.

CURROR (pr. R. N.):

Médico do navio de guerra inglés «Water-Witcho.
Desembarcou em 1840 no Cabo de Santa Marta, Baia dos
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Flefantes (aproximadamente no paralelo 14°), para colec-
cionar plantas e insectos. As plantas herborizadas encon-
tram-se no Herbario dos Jardins Reais de Kew, Surrey.
Nao temos mengao da existéncia de colectores botanicos em
Angola anteriores a éste.

CURTISS (ANITA G.):

No Gray Herbario da Universidade de Harvard, Esta-
dos Unidos da América do Norte, existem algdumas cente-
nas de plantas, colhidas por esta Senhora, que era prova-
velmente relacionada com as missGes americanas. As co-
lheitas foram realizadas, nos anos de 1920-1923, na Africa
Opriental e no planalto de Benguela. Alguns ntimeros estdo
estudados e publicados nas revistas da especialidade.

DEKINDT (P.© EUGENE):

Padre das MissGes Portuguesas do Espirito Santo da
Huila. Nasceu em Caeskerke, Bélgica,em 21 de Julho
de 1865. Foi para a Missio da Huila em Julho de 1893.
Voltou para a Furopa, gravemente doente, em Marco de
1904. Faleceu em Lishoa a 18 de Dezembro de 1905,

Fez uma avultada coleccio, excedendo 1000 ndmeros,
durante os anos de 1899-1902. As plantas foram colhidas
nas margens dos rios Mounyno (Moninho), Cacolovar,
Nene e Luala e nos morros de Queputu e Tyiwingiro.
A coleccio, depositada nos Museus Botanicos de Berlim,
Montpellier e Coimbra, contém numerosas espécies raras,
como por exemplo: Pterocarpus Dekindtii, Dalbergia De-
kindtiana, Rhynchosia Dekindtii e o género Dekindtia
Gilg, arbusto endémico na &rea da Humpata.

DAWE (M. T.):

Técnico especializado em agricultura tropical, de na-
cionalidade inglesa. Durante a sua viagem de estudo por
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Angola (1920-1922) fez colecgdes de algumas centenas de
plantas no Maiombe Portugués, Congo, Cuanza Norte,
planalto de Malange e Libolo. Fstas plantas encontram-se
depositadas no Herbario dos Jardins Reais de Kew.

EXELL (A. W.) & MENDONCA (F. A.):

O material do Iter Angolanum 1937, que consiste
em 3211 especimenes depositados no Instituto Boténico de
Coimbra, foi colhido durante a viagem feita pela Missdao
Botadnica do Dr. 1. w. carrisso. Um relatério sdbre esta
viagem, da autoria do Dr. A. w. EXELL, encontra-se publicado
em The Journal of Botany, Maio, 1938. A coleccio consta
de plantas colhidas em todos os distritos de Angola, menos
no Congo e os seus nimeros vao naturalmente aparecer
citados em quési todas as péaginas da obra em publicacdo
Conspectus Florae Angolensis.

FENAROLI (pror. potT. LUIGI):

Naturalista da Missdo Italiana que, em 1928, foi a
Angola estudar a possibilidade da colonizacdo do planalto
de Benguela. A sua coleccio, que consiste em algumas
centenas de ndmeros colhidos no Bailundo e na area de
Nova Lisboa, assim como no litoral de Luanda e Benguela,
deve estar hoje depositada no Herbario de Florenga.

FRITZSHE (BERTHA):

Durante a sua permanéncia no plana'to da Humpata,
esta Senhora coleccionou, nos anos de 1902-1903, algumas
centenas de plantas no distrito da Huila.

Fsta colecgio, depositada no Museu de Berlim, estd
em grande parte estudada pelos botdnicos berlinenses e é
citada em diversas publicacdes.
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GOMES E SOUSA (ANTONIO DE FIGUEIREDO):

Fngenheiro agrénomo, antigo chefe da Missao Bota-
nica da Guiné e chefe da Reparti¢io de Florestas em An-
sola. Herborizou, durante o ano de 1930, nos distritos de
Mossamedes e Huila, assim como no planalto de Benguela.
A coleccio consiste em algumas centenas de ntimeros depo-
sitados no Herbario do Jardim Colonial de Lisboa e no do
Instituto Botinico de Coimbra, assim como nos Museus
Botdnicos de Berlim.

GOSSWEILER (J.):

Técnico especializado, contratado pelo Govérno Geral
de Angola, de nacionalidade suissa. No desempenho das
missces e trabalhos de que era encarregado pela Direccio
dos Servigos de Agricuitura, fez importantes colheitas em
todos os distritos da colénia, mas sobretude no Maiombe
Portugués. Em 1937, fez parte, como adido, da Missio Bo-
tanica do Dr. 1. w. carrisso. As suas colecgbes encontram-
-se no Jardim Colonial de Lisboa, assim como nos Her-
barios das Universidades de Lisboa e Coimbra. A colec-
¢io princeps encontra-se no Museu Britanico de Londres
e aléuns duplicados foram distribuidos, gratuitamente,
pelos Herbéarios de Kew, Berlim e Washington.

GUSSFELDT (PAUL):

Fez parte da expedi¢io Pechuel Laesch, realizada nos
anos de 1874-1882, e coleccionou algumas poucas plantas
no Territério de Cabinda, principalmente nas areas de Mos-
sabi e Luango. A coleccio encontra-se no Herbario do
Museu Boténico de Berlim.

GREGORY (J. W.):

Viajante de nacionalidade inglesa e chefe da Misséo
judaica incumbida de estudar as possibilidades agricolas e
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de coloniza¢io de Angola. Colheu, em 1912, umas cente-
nas de plantas, no planalto de Benguela, que se encontram
no Herbario do Museu Britinico em Londres.

HOEPFNER (DR.):

Explorador de nacionalidade alema. Fez, no fim do
século passado, a viagem de Mossimedes 2 Damaralandia,
colhendo plantas no vale do Coroca e outros locais do sul
de Angola. A coleccio foi enviada para Berlim. Alguns
exemplares encontram-se também depositados no Herbirio
Hausknecht em Weimar, Alemanha.

HUNDT (OTTO):

" Agricultor e colono alem&o, estabelecido no planalto
de Benguela. Coleccionou plantas em Xongorola, Ganda e
Caconda durante os anos de 1930-1934. As colec¢Ses encon-
tram-se no Museu Botdnico de Berlim.

JOHNSTON (HARRY, H.):

Explorador inglés. Em 1883, durante a sua viagem
pelo sul de Angola, herborizou algumas plantas nos dis-
tritos de Mossimedes e Huila. FEsta colec¢do esta deposi-
tada no Herbério de Kew.

JESSEN (Pror. D. 0.):

Professor de Geografia da Universidade de Rostock e
autor do livro Reisen und Forschungen in Angola. Durante
as suas viagens por Angola, em 1931-1932, fez coleccdes
botanicas de algumas centenas de plantas que se encontram
hoje no Herbario do Museu Botanico de Berlim.
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LYNES (H) E

Contra-almirante inglés. Fez colecctes de algumas cen-
tenas de plantas no planalto de Benguela (1919?). Estas
plantas encontram-se no Herbario do Museu Britanico

de Londres.

MARQUES (SISENANDO AGOSTINHO):

Sub-chefe da expedicio ao Muato-lanvo. Fez, em
1884-1888, uma coleccio de algumq‘s centenas de plantas no
planalto de Malange e na Lunda, F.ste material encontra-se
hoje nos Herbarios de Coimbra e Berlim. O nome déste
explorador, vinculado pelos botdnicos de Berlim a muitas
das suas descobertas, enconfra-se por exemplo na drvore
do género Margquesia ¢ no arbusto Strychnos Marquesii,
ambos endémicos em Angola.

MARTINS (pr. EMILIO VICTOR):

Delegado de Sanidade Pecuaria da regiao do Baixo
Cunene e Director da FEstacio Zootécnica de Vila Pereira
d’Feca (Anchiba). Durante a sua permanéncia nesta regido
do extremo sul de Angola, colheu algumas centenas de
plantas que foram determinadas, em 1933, no Herbario do
Govérno do Transvaal, em Pretéria. Alsumas ddzias de es-
pecimenes estdo também depositados no Herbario do Insti-
tuto Botanico de Coimbra.

MORENO (capitAio MATEUS):

Comandante de Bateria de Artilharia de Montanha
em Sa da Bandeira. Coleccionou, desde 1936, alsumas cen-
tenas de plantas, no distrito da Huila, que remeteu para o
Instituto Botanico de Coimbra.
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MONTEIRO (TENENTE PICADOR, ANTONIO DA SILVA):

Agricultor e proprietirio da Quinta do Ribatejo. Em
1938, remeteu, por intermédio do Capitdio Mateus Moreno,
para o Herbario do Instituto Botanico de Coimbra, algu-
mas centenas de plantas colhidas na drea da Humpata.

MONTEIRO (J. J. ROSE, MRS.):

Senhora de nacionalidade inglesa e muito bem relacio-
nada com a direccio dos Jardins Reais de Kew. Durante
o periodo em que acompanhou seu marido, autor do livro
em 2 volumes Angola and the river Congo, London 1875,
nas suas viagens de pesquizas mineiras por Ansola e Mo-
cambique, fez importantes coleccdes de plantas, que os taxo-
nomistas do Herbario de Kew principiaram imediatamente
a estudar. Na Flora da Africa Tropical, desde o volume IT
de 1877 até A presente data, encontram-se citadas as plantas
que esta Senhora coleccionou nas colénias portusuesas,
sobretudo entre Ambrizete e Bembe, Cambambe, Luanda
e regido desértica de Mossamedes. A coleccdo principal,
contendo dtizias de espécies tipicas de Angola, estd no
Jardim de Kew. Foi esta Senhora que em 1872 mandou
para a Europa o material s6bre o qual estd fundada a
Angolaea fluitans, planta que existe nos rapidos do Cuanza,
em Cambambe e que, desde essa data, nenhum coleccio-
nador voltou a encontrar. Depois da morte de seu marido,
Mrs. MONTEIRO viveu em Lourenco Matques e. escreveu o
livto Delagoa Bay: its natives and natural history, Lon-
don, 1891,

NEWTON (FRANCISCO XAVIER OAKLEY DE AGUIAR):

Nasceu no Pérto em 1864. Fra filho de 1saac NEwTON.
Numa carta, escrita em Lishoa em 8-I11-1885, dizia rran-
CISCO NEWTON que j& tinha andado viajando pela Provincia
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de Ansgola, tendo percorrido todo o distrito de Mossimedes
e a costa entre o Zaire e o Cabo Frio, e que, durante essas
viagens, tinha feito alguns estudos e colec¢es botdnicas e
zoologicas. INum requerimento feito em Lisboa e datado
de 27-VII-1885, em que NeEwTON pedia para ir estudar a
fauna da Provincia de S. Tomé e Principe, por conta do
Govérno, com o fim de enriquecer as coleccdes dos museus
nacionais, diz o0 mesmo NEwTON que tinha estado em Africa
durante trés anos fazendo estudos zoolégicos, acompa-
nhando os exploradores Lord Mavo, ERikssoN e FLsEN. F.ste
requerimento foi deferido pelo Ministro Pinheiro Chagas
e, em Portaria de 7-VIII-1885, foi nEwTOoN encarregado de
ir a S. Tomé e Principe estudar a fauna desta Provincia.
Em 1886, visitou a colénia francesa Dahomey, fazendo tam-
bém ali coleccGes botanicas.

José Vicente Barbosa do Bocage, num oficio de 4-VI-
-1895, diz que os resultados dos trabalhos de newToON, no
due respeita & exploracdo das Ilhas de S. Tomé, Principe e
Ano Bom, ja estavam aproveitados pela ciéncia, em suces-
sivas publica¢des vindas a lume no Jornal das Sciéncias
Matemdticas, Fisicas e Naturais da Academia Real das
Ciéncias de Lisboa. Em 15-X-1895 foi nomeado para fazer
a exploracdo zoolégica de Timor, de onde regressou em
1897. Exm 19-VIII-1898 foi encarresado da exploracio bota-
nica e zoolégica de Cabo Verde e Guiné. Em 29-X-1892
de Angola; em 10-IV-1907 da Guiné: em 12-11-1908 foi
pullicada uma portaria exonerando-o dessa comissdo.

O material botdnico, remetido para Coimbra por New-
ToN e estadado mais tarde em Berlim e Londres pelo pes-
soal especializado na taxonomia de plantas africanas, con-
tém numerosas espécies tipicas da flora africana, e o seu
nome encontra-se vinculado a muitas das suas descobertas,
como por exemplo no fungo Dedalea Newtoni Bres., colhido
na Ilha do Principe em 1888; na sraminea Ctenium Newtoni,
Hackel de Dahomey, freqiiente também em Angola; e em
Hyparrhenia Newtoni Stapf da Humpata e sul de Ansgola (1).

(1) Os dados aqui contidos sébre @ste explorador fotam-nos fornecidos

pelo Ex,™° Sr. DR. LUIS CARRISSO que por sua ver os obteve (carta de 28 de Janei-
ro de 1932) gracas A gentileza do Ex.™° Sr. General EDUARDO MARQUES.
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NOLDE ( BARONESA ISLE voN) :

Mulher culta, esposa do agricultor e colono alemio
Baron von worbE, proprietirio da fazenda «Camacol »,
Quela, distrito de Malange. Coleccionou plantas, desde
1930, que remeteu para o Museu Botanico de Berlim. Du-
plicados dessa coleccio encontram-se também no Museu
Britanico em Londres e no Instituto Botanico de Coimbra.

O’'DONNELL (HENRIQUE):

Director da Missio Geolégica do Huambo (Nova
Lisboa). Durante os anos de 1929-1933 fez coleccdes de
algumas centenas de plantas no planalto de Benguela.

Estas plantas foram enviadas para o Instituto Bota-
nico de Coimbra.

PACOCK (miss M. A.)

Professora de Botanica na Unido Sul Africana. Fm
1934 herborizou nos distritos de Cubango, Bié e Benguela.

A colecgio principal perdeu-se na cidade do Cabo e os
restantes especimes estdo actualmente em Pretéria. Qutros
exemplares, embora pouco numerosos, encontram-se em
Berlim e no Museu Britanico de Londres.

PEARSON (H. H. W.):

Fundador do Jardim Botanico de Kirstenbosch, cidade
do Cabo da Boa FE.speranca, onde se encontra sepultado
desde 1916. Visitou Angola em 1908, coleccionando plantas
no distrito da Huila e Cuanza Norte. O itinerario dessa
viagem esti publicado na revista Annals of the South
African Museum, volume IX, London, 1908-1909, e as suas
coleccies de plantas estio depositadas no Herbario dos
Jardins Reais de Kew, Londres, assim como no Herbario
@Harry Bolus» da Universidade da Cidade do Cabo da
Boa Esperanga.
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PITTARD (miss P.):

F.sta Senhora coleccionou, nos anos de 1937-1938, algu-
mas centenas de plantas nos arredores de Lobito e Ganda,
assim como nas estacdes intermediarias da linha férrea de
Benguela. Fste material estd depositado no Museu Brita-
nico de Londres.

POCOCH (M. A.):

Nas publicacBes recentes aparecem citacoes de plantas
coleccionadas por éste naturalista no distrito de Cubango.
Todo o material se encontra no herbario do Museu Bota-
nico de Berlim.

POGGE (prR. PAUL):

Fxplorador e geésrafo de nacionalidade alema. Viajou
em Angola no século passado. Partiu de Malange em 1875
seguindo até Mona Quimbundo, préximo da Vila Henri-
que de Carvalho (Lunda). Ai permaneceu durante seis
meses, regressando pelo mesmo caminho e atravessando o
rio Cuango na altura onde hoje existe a ponte de alvena-
ria da estrada entre Nova Guia e Xa-Sengue, isto é,
aproximadamente a 10° 30’ lat. S.. Numa segunda viagem
(1880-1884), foi acompanhado por H. WissMANN. Seguiram
pelo mesmo caminho até Mona Quimbundo e de 14 diri-
giram-se, pelas margens do rio- Chicapa, na direccdo norte,
para o Congo Belga, onde se separaram. Na viagem de
regresso por Angola, pocGE atravessou outra vez a terra do
Muato Ianvo e veio a morrer em Luanda, em 17-111-1884,
seis meses depois da sua chegada ao litoral.

O material botanico déste viajante esta depositado no
Herbario do Musea Botdnico de Berlim. O seu nome
encontra-se lisgado a muitas das suas descobertas incluindo
duas plantas endémicas da Lunda, conhecidas como Poggea
e Poggeophyton. Além do seu livro No Reino do Muato
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Yanvo, Berlin, 1880, estio publicados diversos relatérios
na revista Mitt. Afrik. Ges., Berlim, dos anos 1880 até
1885,

POWELL COTTON (miss A.):

Filha do Major Powell Cotton, cacador de feras e pro-
prietdrio de um Museu de Histéria Natural em Inglaterra,
que fez uma viagem de estudos etnogrificos pelo Baixo Cu-
nene na companhia de sua irma mais velha, Miss D. Powell
Cotton. Coleccionou plantas nas terras dos Dongoenas,
Cuamatos e Cuanhamas durante os anos de 1936 e 1937. Os
filmes « Cine Kodack», sébre os povos do Baixo Cunene,
feitos por estas jovens Senhoras, foram muito apreciados
em Londres.

SCHINZ (Dpr. HANS) :

Director durante muitos anos do Jardim Botanico de
Zurich. Desembarcou em 1883 em Mossamedes e seguiu
para Ovambolandia, atravessando nesta jornada a planicie
de Namib e as terras do Baixo Cunene. As avultadas colec-
¢oes déste intrépido explorador, que ainda vive, encontram-
-se nos Museus Botanicos de Berlim, Zurich e Kew.

SERPA PINTO (MAJOR):

Explorador portugués e autor do livro Como eu atra-
vessei a Africa, Fez em 1880, no planalto de Benguela, pe-
quenas colecges que se enconfram arquivadas nos Herba-
rios das Universidades de Lishoa e Coimbra.

SOYAUX (H.):

Da publicacio Die Vegetation Afrikas, Berlim, 1908-
=1910, consta que sovaux era de nacionalidade alemd e que




304 John Gossweiler
residiu em Chinxocho (5.°1’ L. S.) Massabi, Territério de Ca-

binda e mais tarde no Gabdo. As suas coleccdes foram fei-
tas no territério portugués e no Maiombe Francés durante
os anos de 1874-1876. Encontram-se nos Museus Botidnicos
de Berlim e Kew e contém espécies tipicas de Angola, como
por exemplo Celtis Soyauxii, muito comum nas florestas
do Cazengo e Amboim.

THEUSCH (TEUCZ):

Naturalista da expedicio & bacia hidrogrifica do Zaire
e Cuango chefiada pelo Major Alexandre von Mechow.
Desembarcaram em 1878 em Luanda, sesuindo depois para
o planalio de Malange, via Dondo e Pungo Andongo.
A sua colecgdo de plantas de Angola, que contém algumas
espécies tipicas, encontra-se nos Museus Botinicos de Ber-
lim e Kew, muitas vezes sob o titulo de Mechow e Teucz.

O relatério dessa expedicio encontra-se publicado na
Verh. der Gesellsch. {. Exrdkunde 1882, S. 475. £f., Berlim,
como titulo de Aufklirung des Kuango-Stromes, 1878-81.

WAWRA von FERNSEE (pr. HENRI):

Naturalista austriaco muito viajado. Desembarcou em
Benguela em 1857 e ali coleccionou algumas centenas de
plantas que foram publicadas em Sertum Benguelense,

Viena de Austria, Academia das Ciéncias, XX VIII (1859).

WELLMAN (pRr. F. CREIGHTON):

Médico canadiano ao servico das MissGes Americanas
do planalto de Benguela. Foi para Angola em 1902. Em
1906 mandou, desprovidos de ntdmeros, 80 especimenes de
plantas colhidos no Bailundo, para o Herbario dos Jar-
dins Reais de Kew. Uma segunda remessa, também colec-
cionada no planalto de Benguela, contendo os ntmeros
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1765 a 1820 e as anotacdes de 15°, 5" L. S., 12° 44’ L. S. e alt.
1360, foi recebida pelo mesmo Herbario de Kew. Os res-
tantes numeros estdo, segundo parece, no IHerbirio do
Museu Botanico de Berlim.

WELWITSCH (pr. FREDERICH):

Médico e naturalista austriaco, ao servico do Govérno
Portugués na Colénia de Angola durante os anos de 1853
a 1861. Foi o principal investigador da flora de Angola. As
suas colec¢des botanicas contém plantas dos distritos de
Luanda, Cuanza Norte, Malange, Benguela, Mossamedes
e Huila e encontram-se depositadas nos Herbarios de Lis-
boa e Museu Britanico. Por disposi¢io testamentaria do
DR. WELWITSCH, executada pela Academia de Ciéncias de
Lisboa, foram entregues duplicados de plantas déste explo-
rador aos Herbarios de Berlim, Coimbra, Kew, Paris,
S. Petersburgo (Leningrado) e Viena. Fste material bota-
nico encontra-se estudado e foi publicado desde 1896 pelo
Museu Britdnico de Londres numa obra em 2 volumes.
Uma biografia com o titulo O Dr. Frederich Welwitsch e
a sua obra, escrita pelo Prof. José de Almeida, apareceu, em
partes, no Boletim da Agéncia Geral das Colénias, desde o
nimero do més de Julho de 1925.

YOUNG (R. G. N.):

Naturalista inglés formado em artes e ciéncias pela
Universidade de Johannesburg, Transvaal. Depois de ter
feito exploracdes botanicas nas &reas de Dilolo e Catanga,
no Congo Belga, entrou em Angola, em 1932, acompanha-
do de sua mulher, pela Vila Teixeira de Sousa. No distrito
da Lunda fez estacoes no Dundo, Henrique de Carvalho,
Dala e Xa-Sengue; no distrito de Moxico em Vila Luso.
Mais tarde seguiu para Malange e Luanda. Todo o ma-
terial coleccionado durante esta longa viagem, desde a
Rodésia do Norte até Luanda, estd na posse do Museu
Britanico de Londres.
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CONTRIBUICOES
PARA O CONHECIMENTO DA FLORA
DE AFRICA

I
NOVAS ESPECIES DA FLORA DE ANGOLA

por

A. W.EXELL e F. A, MENDONCA

Por motivos de ordem técnica do estudo da Flora de
Angola, que temos entre maos, ndo pudemos preparar mais
extensa contribuicio para o In Memorium do malogrado
Prof. Dr. 1. w. carrisso, a-pesar-de termos averiguadas
numerosas espécies novas das familias Tiliaceae-Ampeli-
daceae, dos materiais da Missio Botanica a Angola, de
1937. Membros desta frutuosa Missio, prestamos & memao-
ria do intrépido Chefe e querido amigo a rendida home-
nagem da nossa admira¢io pelo Homem Bom e pelo sdbio
due tombou no seu posto de trabalho por amor a ciéncia
e a sua Patria.

Polygala Carrissoana exeiL & MENDONGA, sp. nov. (Poly-
galaceae)

Herba perennis prostrato-arcuato-adscendens, caulibus
juventute fulvo-pilosis tandem pilosulis. Folia petiolata,
petiolo 3-10 mm. longo fulvo-piloso, lamina suborbiculare
ovata elliptica ovato-elliptica vel ovato-lanceolata apice
rotundata obtusa vel acuta basi paullo inaequilaterale in
petiolum unilateraliter decurrente, 10-55 >< 8-30 mm., supra
subtusque sparse appresse setuloso-pilosa. Flores in ra-
cemos pseudo-terminales bracteatos, bractea lanceolato-
-apiculata 2.5-3 mm. longa margine ciliolata, dispositi.
Sepala caduca carinata, 2.5-3 mm. longa, posteriora acuta
anteriora fere ad apicem connata. Alae caducae obovato-
-oblongae, 5><2 mm., margine rubrae. Petala superiora
oblonga 2 mm. longa, carina 3.5 mm. longa cristata, crista

507 38
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lobata. Capsula nuda quadrangula apice emarginata basi
leviter rotundata vel subcordata, 3><3 mm., juventute
minute pubescens, seminibus subpyriformibus, 2.5-3><1.3
mm., albo-sericeis, arillo parvo appendicibus duobus parvis
instructo.

runpa: préox. de Vila Henrique de Carvalho, alt. c.
1100 m., fl. e fr., 22. IV. 1937, Exell & Mendonga 983

(BM, tipo; Coi; Lis. JC) (1).

F.sta espécie pertence a Sect. Chamaebuxus e é proxi-
ma de P. Cabrae Chod., da qual difere pelas inflorescéncias
mais longas, pedicelos mais curtos, f6lhas menores e mais
espessas e pelo indumento rigido e fulvo. A espécie encon-
tra-se também no Congo Belga (Vanderyst 5446, no herba-
rio de Bruxelas).

Sedopsis Carrissoana exeiL & MENDONGA, sp. nov. (Portu-
lacaceae).

Herba annua prostrata radicans, ramulis ad nodos
lanuginosis ceteroque glabris. Folia caulina carnosa elliptica
gupra plana subtus convexa, 2.5-3.5><1-2 mm., glabra, invo-
lucralia subtrigona. Flores rosei terminales in cymas pluri-
floras dispositi. Sepala scariosa erecta ovata basi truncata,
9.5 ><2 mm., slabra. Pefala 3 mm. longa apice rotundata
glabra in tubum 1.5 mm. altum connata. Stamina 4, fila-
mentis 0.9 mm. longis ad corollae tubum basin versus
insertis, antheris 0.7 mm. longis basi divaricatis. Ovarium
ovato-oblongum glabrum, stylo quadrifido, stigmatibus bre-
viter plumosis, ovulis numerosis. Capsula basin versus
circumcisa, operculo conico. Semina numerosa subreni-
formia brunnea, tuberculis parvis cinereis in lineas con-
centricas ornata.

nuita: rio Cunene, Ruacana, alt. ¢. 1000 m., nas fendas
dag rochas, fl. e fr., 8.V1.1937, Exell & Mendonga 2716 (BM,
tipo; Coi; K; Lis. JC; Lis. U).

(1) As abreviaturas sio as empregadas no Conspectus Florae Angolensis.
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Fsta espécie difere das anteriormente descritas de
Pungo Andongo (S. sedoides (Welw.) Exell & Mendonca
e S. saxifragoides (Welw.) Exell 8 Mendonca) pelo estilete
quadrifido, em cujo caracter precisa ser modificada a dia-
gnose do género, mas concorda pela coalescéncia das péta-
las até metade do comprimento e a presenca de apenas
quatro estames. A afinidade com S. saxifragoides é muito
estreita. Porfulaca hereroensis Schinz pertence também a
esta afinidade e deve ser transferida para o género Sedo-
psis (1). Esta Gltima espécie difere de S. Carrissoana pelas
tolhas maiores tddas trigonais, pela corola branca de péta-
las coalescentes até cérea de dois tercos, filetes 1.5 mm. lon-
80s e anteras maiores nio divaricadas na base. (Estes por-
menores provém do espécime Dinter 7076 (BM) classificado
como Portulaca hereroensis Schinz pelo préprio Dinter).

Ceraria Carrissoana exei. & MENDONGA, sp. nov. (Portu-
lacaceae).

Suffrutex, frutex vel arbor parva ad 2-3 m. alta, ramis
in sicco carnosulis rugosis cinereis glabris, ramulis ultimis
€. 1.0 mm. crassis nodibus subdecussatis. Folia e ramis
abbreviatis orta geminata petiolata, petiolo 4-5 mm. longo,
lamina in vivo crassa obovata vel suborbiculare vel elliptica
basi cuneata, 1-3.5 ><1-1.8 cm., omnino glabra. Flores bise-
xuales (vel nonnunquam dioici?) ad nodos 2-6-fasciculati
pedicellati, pedicellis gracilibus 1.5-3 mm. longis glabris,
bracteis ovato-acuminatis minutis. Sepala 2 obverse semi-
-elliptica medio costata, 2-3><1 mm., persistentia glabra.
Stamina 5, filamentis 2 mm. longis slabris, antheris 1 mm.
longis glabris versatilibus, thecis basin versus paullo diver-
gentibus. Ovarium ellipsoideum applanatum, 1.8 < 0.6-0.8
mm., glabrum, stylo nullo, stigmatibus 2. Fructus juvenilis
ellipticus applanatus corolla accrescente vestitus.

MOSSAMEDES: Montemor, Km. 74 do Caminho de Ferro
de Mossﬁmedes, alt. ¢. 500 m., fr. jov., 20.V.1937, Exell

(1) Sedopsis hereroensis (SCHINZ) EXELL & MENDONGA, comb. nov.
Portulaca hereroensis Schinz in Mém, Herb. Boisa. 20:18 (1900).
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& Mendonca 2107 (BM; Coi; Lis. JC); Km. 70 do Cami-
nho de Ferro de Mossimedes, alt. 350-450 m. fl. e fr. jov.,
19.V.1937, Exell & Mendonga 2171 (BM, tipo; Coi; Lis.
JC): Chipeia, alt. 350 m., Gossweiler 10840 (Coi); Serra da
Lua, alt. 500 m., Gossweiler 10864 (BM; Coi).

A descoberta desta espécie no Distrito de Mossdmedes
alarga muito a area conhecida da distribuicdo do género
Ceraria que é registado pela primeira vez para a Africa tro-
pical. As espécies ja descritas provém todas da parte extra-
-tropical de Africa austro-ocidental.

C. Carrissoana é muito semelhante a C. fruticulosa
Pearson 8 Stephens, da qual difere pela estatura, dimen-
soes das félhas, forma c'laﬂs bréacteas, dos nds floriferos, e
flores em regra bisexuais. Fste Gltimo caracter ndo estd em
conformidade com a diagnose de Pearson e Stephens.
F.stes autores separam o seu género Ceraria de Portulacaria
pelas caracteristicas seguintes — «Ceraria differs from Por-
tulacaria in being dioecious and in having a slightly flat-
tened ovary and a fruit which is at first 1-winged and
later (nearly ripe fruit seen only in C. fruticulosa) fleshy
and wingless; the fruit of Portulacaria is 3-winged and
dry» (H. H. W. Pearson and E. L. Stephens in Ann. S.
Afr. Mus. IX: 32, 1912).

O exame das flores da nossa espécie mostra maioria
de flores que parecem verdadeiramente bisexuais (algumas
parecem ter estames abortivos). Ainda que o caracter flo-
res dioicas se revele agora ndo ser uma diferenga constante
entre Ceraria e Portulacaria ndo hesitamos em manter o
primeiro género que parece bem distinto pelos outros carac-
teres inumerados por Pearson e Stephens. Infelizmente, o
nosso material ndo tem frutos maduros mas o habito da
planta mostra estreita afinidade com Cerariafruticulosaenio
temos divida que a espécie angolana pertence a éste género.

Melhania Carrissoi exeLL. & MENDONGA, sp. nov. (Stercu-
liaceae).

Arbuscula 1 m. alta, ramulis primo stellato-tomentosis
demum glabrescentibus. Folia petiolata, petiolo stellato-
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-tomentoso ad 0.9-2.5 cm. longo, lamina ovata apice rotun-
data margine serrata basi cordata S-nervia, 2-7 ><1.5-5 cm.,
omnino stellato-tomentosa vel dense stellato-pubescenti,
stipulis filiformibus 3-6 mm. longis stellato-pubescentibus.
Flores in cymas axillares 1-4-floras dispositi, pedunculo
stellato-tomentoso ad 3 cm. longo, pedicellis stellato-to-
mentosis ad 1.5 cm. longis, bracteolis ovatis apice acumi-
natis acutis basi cordatis acerescentibus, 10-15><4-9 mm.,
stellato-tomentosis vel dense stellato-pubescentibus. Sepala
anguste lanceolata acute dorso unicostata, 13-16 >< 2.5-3.5
mm., dense stellato-pubescentia. Perala obovata, 15-20><
><12-15 mm., glabra. Stamina 5, antheris oblongis 3.5 mm.
longis, filamentis 1 mm. longis basi cum staminodiis spathu-
latis 6 mm. longis glabris in tubum 1.5 mm. altum connatis.
Ovarium ovoideo-subglobosum, 3 >< 2.7 mm., dense stellato-
-pubescens, loculis 5-ovulatis, stylo 3.5 mm. longo glabro,
stigmatibus 1.5 mm. longis. Capsula subglobosa, ¢. 7 mm.
in diam., dense stellato-pubescens, seminibus convexo-irigo-
nis 2 mm. longis.

MOSSAMEDEs: Pedras Salvadoras, fl. e fr., 13.V1.1937,
Carrisso & Sousa 348, (BM, tipo; Coi: Lis. JC); Morros das
«Paralelas», 14.VI.1937, Carrisso & Sousa 354 (BM; Coi;
Lis. JC); Montemor, Km. 74 do Caminho de Ferro de
Mossamedes, alt. ¢. 500 m., fl. e fr, 19.V.1937, Exell &
Mendonga 2192 (BM; Coi).

«Subarbusto até 1 m. com ﬂores bran(‘as o1l Ennaxelas
do mato xeréfilo espinhoso e do deserto».
Fista espécie pertence ao Subgen. Eumelhania K. Schum.

Dombeya Antunesii rxri. & MENDONCA Sp. nov.

Arbor vel arbascula 3-8 m. alta, ramulis primo stellato-
-hirsutis demum glabrescentibus. Folia longe petiolata,
petiolo usque 10 cm. longo, primo dense stellato-hirsuto
demum glabrescenti, basi stipulato, stipulis lanceolatis
14><4 mm., lamina ovata apicem versus leviter irilobata
apice acuta basi profunde cordata 7-9 nervia, 11-23 > 10-16
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em., sSupra primo densissime demum sparsiore stellato-
-pilosa. Flores pedicellati, pedicello 1.5-2 ¢m. longo stellato-
-piloso, in pseudo-umbellas multifloras longe pedunculatas,
pedunculo 7 em. longo stellato-piloso, dispositi. Sepala
anguste lanceolata acuta, 10><3-3.5 mm., extus stellato-
-pilosa. Petala late obovata, 12 ><10 mm., glabra. Ovarium
S-loculare, loculis 4-5-ovulatis intus glabris, stylo 4.5 mm.
longo glabro, stigmatibus 5 recurvis.

autLa: Huila, fl. V, Antunes A 58 (BD, tipo); Serra da
Chela e préx. de Mumpula, fl. VI, Welwitsch 4731 (BM;
Lis. U).

O espécime de Welwitsch foi citado por Hiern (Cat.
Afr. Pl. Welw. 1:87, 1896) sob Assonia Burgessiae var.
crenulata (Szyszyl.) Hiern. Dombeya Antunesii difere da
D. Burgessiae pelas flores menores, inflorescéncias mais
distintamente pseudo-umbeladas, peddnculos mais curtos,
pedicelos graceis e lobos laterais das félhas infletidos para
o apice. As flores no espécime tipico sdo adiantadas demais
para descrever o androceu.

A espécie pertence a Sect. FEudombeya K. Schum. e é
da afinidade de D. Burgessiae Gerr.

Hermannia Johnstonii exeLL & MENDONGA, Sp. nov.

Herba perennis, caulibus verisimiliter prostratis stella-
to-pubescentibus vel stellato-tomentellis et glanduloso-pi-
losulis. Folia petiolata, petiolo stellato-tomentello 3-6 mm.
longo, stipulis ovatis margine denticulatis 3-5 mm. longis,
lamina ovata vel ovato-lanceolata apice acuta margine
dentata basi cordata, 15-35 ><8-22 mm., supra subtusque
stellato-pilosula, nervis supra leviter insculptis subtus pro-
minulis. Flores geminati, pedunculo 10-15 mm. longo, glan-
duloso-pubescenti, bracteolis ovato-lanceolatis 3-4 mm.
longis basi connatis, pedicellis 6-15 mm. longis glandu-
loso-pubescentibus. Sepala lanceolata acuta, 7><2 mm.,
fere ad medium connata, glanduloso-pubescentia. Petala
sepala superantia obovato-spathulata, 8 <3 mm., basin
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versus margine stellato-puberula. Stamina sepalis aequan-
tibus, antheris 4 mm. longis glabris, filamentis 4 mm. lon-
¢is apicem versus linearibus, basin versus oblongis, 0.3 mm.
latis, ad medium callosis et dense stellato-pilosulis. Ova-
rium obovoideum pentagonum 3 ><2.5 mm., stellato-tomen-
tellum, ovulis ¢. 14 pro loculo, stylis 5 cohaerentibus 4 mm.
longis basin versus pilosulis.

HuiLA: Humpata, Johnston s. n. (K, tipo).

Esta espécie pertence ao Subgen. Mahernia (L.) K.
Schum., Ser. Dentatae Harv. Parece préxima de H. depres-
sa N. E. Br. da qual difere pelas félhas mais ou menos
densamente estrelado-pilosulas, e de H. adenotricha K.
Schum. da qual difere pelas félhas cordiformes na base.

Hermannia Pearsonii exeLL & MENDONGA, Sp. nov.

Herba verisimiliter perennis, ramulis prostratis sparse
pilosis et dense glanduloso-pubescentibus vel glanduloso-
-pilosulis. Folia petiolata, petiolo glanduloso-pubescenti,
3-8 mm, longo, stipulis 2-3 mm. longis sparse pilosis et
dense glanduloso-pubescentibus, lamina lineari-oblonga
vel lineari-elliptica apice acuta margine serrulata basi
cuneata, 10-35 >< 2-6 mm., supra subtusque stellato-pubes-
centi, costa media nerviisque supra insculptis subtus pro-
minulis. Flores solitarii axillares, pedunculo ad 15 mm.
longo glanduloso-pubescenti apice bibracteolato, bracteolis
filiformibus 2.5 mm. longis, pedicello 3-4 mm. longo.
Sepala lanceolata acuta 7.5-8.5 mm. longa dense pilosula
basi in calycem 1.5 mm. altum connata. Petala quam se-
pala multo breviora, 3.5-4 ><2 mm., glabra. Stamina quam
sepala paullo breviora, antheris 5.5 mm. longis ciliolatis,
filamentis late cuneatis, 2><2 mm., margine ciliolatis.
Ovarium obovoideum pentagonum, 2.9><1.8 mm., loculis
¢. 9-ovulatis, stylis 5 cohaerentibus 4 mm. lonsgis, ciliolatis.
Capsula apice breviter quinquecornuta.

HuiLA: entre Chibemba e Cahama, Pearson 2404 (K,
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tipo); prox. de Camacunde, Vila Pereira de Eca, A. Powell-
-Cotton 1186 (BM).

«Branches prostrate; among grasses in open places»
(Pearson).

F.sta espécie pertence aon Subgen. Acicarpus Harv. e
difere de H. viscosa Hiern pelas pétalas menores e peciolos
mais curtos. H. boraginiflora Hook. é também muito pré-
xima, mas tem pétalas muito maiores quasi igualando o
comprimento das sépalas.

Leptonychia Youngii EXELL & MENDONGA, Sp. nov.

Arbor vel arbuscula, ramulis gracilibus juventute sparse
stellato-puberulis mox glabrescentibus nitidulis. Folia pe-
tiolata, petiolo 4-6 mm. longo sparse stellato-puberulo,
glabrescenti, lamina oblanceolata longe acuminata basin
versus cuneata basi subrotundata trinervia, 6-15><1.5-4.5
cm., supra slabra subtus sparsissime stellato-puberula et
vix distincte minute lepidota, costis lateralibus 5-7-paris.
Flores in cymas breves axillares 1-4-floras plerumque
2-5-fasciculatas, pedunculo 1-4 mm. longo minute stellato-
-puberulo, bracteolis ovatis 0.6 mm. longis, pedicellis 1-4.5
mm. longis minute stellato-puberulis. Sepala oblonda,
6-6.5><1.7-1.9 mm., extus dense minute stellato-puberula.
Petala suborbicularia margine cohaerentia, 1.3 ><1.2 mm.,
dense pubescentia. Stamina fertilia 10, antheris 1 mm. lon-
sis, filamentis 3-3.5 mm. longis basi cum staminodiis in
tubum 1 mm, altum connatis, staminodiis brevibus cum
petalis alternantibus 1 mm. longis, longioribus cum stami-
nibus fertilibus in phalanges connatis et filamentis stami-
nium fertilium aequilongis. Ovarium subglobosum, 1.5><
><1.5 mm., dense stellato-pubescens, stylo 4.5 mm. longo
hasin versus ciliato. Fructus ignotus.

runpa: Dundo, rio Luachimo, Young 546 (BM, tipo).

Esta espécie é muito semelhante a L. Mildbraedii
Engl. mas difere pelas sépalas mais curtas (8 mm. de com-
primento em L. Mildbraedii), filetes e estilete mais longos.
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Cola Noldeae rxriL, sp. nov.

Arbor, ramulis stellato-pubescentibus. Folia spiraliter
ordinata petiolata, petiolo 1-3.5 em. longo stellato-puberulo
apice incrassato, lamina integra subcoriacea elliptica apice
acuminata basi cuneata omnino fere glabra, 10-14><3.5-5
em., costa media supra prominula subtus prominente,
costis lateralibus 6-8-paris, stipulis 5 mm. longis valde
caducis. Flores & breviter pedunculati, pedunculo 2-3 mm.
longo, in axillis foliorum (et foliorum delapsorum) dense
fasciculati. Calyx breviter campanulatus 5 mm. longus extus
dense fusco-velutinus intus ad loborum apices stellato-
-puberulus, lobis lanceolatis 2.5-3 mm. longis. Anthera 10,
unigerialia, c. 5§ mm. longa, androphoro 2.5-3 mm. longo
glabro. Flores ¢ et fructi ignoti.

MALANGE: Quela, floresta higréfila, fl. X-XI, I. Nolde
332 (BD, tipo).

Eista espécie pertence ao Subgen. Haplocola K. Schum.
e parece ser proxima de C. yambuyaensis De Wild. (ex
descr.), mas difere dela pelas flores menores e anteras
muito mais curtas.

Grewia myriantha exeiL & MeENDONGA, sp. nov. (Tiliceae)

Frutex scandens 4 m. altus, ramulis primo stellato-
-tomentellis glabrescentibus, folia petiolata, petiolo 4-7 mm.
longo stellato-tomentello, stipulis linearibus 2-2.5 mm. lon-
gis, lamina obovato-elliptica vel obovato-oblonga vel ellip-
tica vel elliptico-oblonga apice abrupte acuminata acumine
obtuso margine integra basi subrotundata vel obtusa, 3-11><
~<1.5-5 cm., supra juventute ad nervos stellato-puberula
mox glabrescenti ceteroque glabra subtus stellato-puberula.
Flores parvi aurantiaco-rubri in paniculas multifloras ter-
minales et axillares dispositi, pedicellis 3-6 mm. longis
. stellato-tomentellis. Sepala obovato-oblonga cymbiformia
4-5><2.5 mm. omnino minute velutina. Petala ovato-acu-
minata 2><1 mm. basi glandulosa, glandula margine pube-
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rula. Androgynophorium 1 mm. longum minute puberu-
lum. Stamina 2.5-3.5 mm. longa. Ovarium dense stellato-
-tomentosum, stylo 2 mm. longo glabro stigmatibus erectis.

caBiNDa: Maiombe, Pango Munga, fl. I, Gossweiler
6186 (BM); Maiombe Belize, fl. III, Gossweiler 7014
(BM, tipo).

Esta espécie pertence a Sect. Microcos (L.) Wight &
Arn., Subsect. Integristipulae Burret. Aproxima-se de Gre-
wia Seretii De Wild.,, da qual difere pelas f6lhas mais
abruptamente acuminadas, ndo pilosas, apenas tomentelas
sdbre as nervuras da péagina inferior, e pelo ovéario densa-
mente tomentoso (glabro em G. Seretii).

Grewia benguellensis exeLL & MENDONGA, sp. nov,

Frutex 1.5 m. altus, ramulis primo stellato-tomentosis
mox glabrescentibus. Folia petiolata, petiolo 2-4 mm. longo
stellato-pubescente, stipulis anguste lanceolatis 3.5-4 mm.
longis, lamina elliptica apice rotundata margine minute
serrata basi plerumque paullo cordata, 0.7-2.3><0.4-1.9 cm.,
supra praecipue ad nervos stellato-puberula glabrescenti
subtus stellato puberula et ad nervos stellato-pilosula
demum glabrescenti. Flores oppositifolii plerumque soli-
tarii, pedunculo gracile 2-7 mm. longo stellato-pubescenti,
pedicelo simili. Sepala 7><1.3 mm. Petala linearia, 3 ><0.4
mm., basi glandulifera, glandula margine ciliata. Androgy-
nophorium 0.5-1.3 mm. longus glabrum. Stamina 3-3.5 mm.
longa. Fructus normaliter inciso-4-lobatus, pyrenis 4.5-9
mm. diam. sparse pilosulis.

BENGUELA: Lengue, alt. 50 m., fl. e fr., 16. XII. 1932,
Gossweiler 9708 (BD; BM, tipo: Coi; Lis. JC).

FEsta espécie pertence a Sect. Oppositiflorae Burret,
Subsect. Ellipticipetalae Burret e aproxima-se de G. tenax
(Forsk.) Fiori. Este dltimo epiteto, no senso lato em que
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usualmente é empregado, constitui uma espécie muito poli-
morfa. &. benguellensis difere nitidamente de &G. fenax
tipica pelas félhas elipticas pequenas miudamente serradas.
As flores sio quési sempre solitirias, mas hé indicios de
existirem a'guns pedinculos plurifloros.

Grewia mossamedensis EXELL & MENDONGA, Sp. NOV.

Frutex 1-2 m. altus, ramulis primo stellato-pubescen-
tibus vel stellato-tomentosis demum glabrescentibus. Folia
petiolata, petiolo 2-10 mm. longo primo stellato-tomentoso
demum glabrescente stipulata, stipulis linearibus 3-5 mm.
longis, lamina ovata vel ovato-elliptica vel late elliptica
vel suborbicularia pice acuta vel obtusa vel leviter acuminata
vel nonnunquam subrotundata margine serrato-dentata,
basi plerumque rotundata nonnunquam cuneata, 1-3.7><
><0.6-2.4 em., supra subtusque stellato-pubescenti demum
slabrescenti. Flores albidi solitarii oppositifolii, pedunculo
4-6 mm. longo primo dense stellato-pubescenti demum gla-
brescenti, pedicello 5-6 mm. longo simili. Sepala 12 ><2 mm.
Petala anguste elliptica, 8-9 ><2.5-3 mm., basi slandulifera
glandula margine ciliata. Androgynophorium 1 mm. longum
glabrum. Fructus normaliter inciso-4-lobatus, 4-pyrenus,
pyrenis usque 7 mm. diam. sparse pilosulis auraatiacus.

MOSSAMEDES: rio Mucungo, arbusto de 1 m., frutos
maduros auranciacos, fr., 27. V. 1937, Exell 8 Mendonca
2269 (BM, tipo; Coi; Lis. JC).

Huita: Vila Pereira de Ec¢a, arbusto muito ramificado,
tr, 12. VI. 1937, Exell 8 Mendonga 2829 (BM; Coi;
Lis, JC).

-

Fsta espécie pertence a Sect. Oppositiflorae Burret,
Subsect. Ellipticipetalae Burret, e, de harmonia com a sua
classificacio déste género, aproxima-se de G. tenax (Forsk.)
Fiori, da qual difere pelas folhas mais espessas, serrado-
-dentadas (ndo crenadas), sempre mais compridas que
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largas, nunca cordiformes na base, e pelos pedidnculos
mais espessos.

O espécime Welwitsch 1378, do Bumbo, distrito de
Mossamedes, pertence aqui.

Grewia Carrissoi ExELL & MENDONGA, Sp. nov.

Frutex, ramulis primo dense stellato-pubescentibus
demum glabrescentibus. Folia petiolata, petiolo 4-5 mm.
longo stellato-pubescenti, stipulis lineari-lanceolatis 4-4.5
mm. longis, lamina ovata vel ovato-elliptica apice acutius-
cula vel obtusa nonnunquam leviter acuminata, margine
minute serrata base paullo cordata, 1.3-3.6><6.8-2.1 cm.,
supra stellato-puberula glabrescenti subtus stellato-pubes-
centi et ad nervos stellato-pilosula. Flores oppositifolii
plerumgque in triades nonnunguam solitarii, pedunculo
gracile 5-13 mm. longo stellato-puberulo glabrescenti, pedi-
cellis similibus apice incrassato 4-7 mm. longis. Sepala
stellato-tomentella 6 mm. longa. Petala linearia, 6-7><1
mm., fere glabra basi glandulifera, glandula margine ciliata.
Androgynophorium 0.5-1 mm. longum glabrum. Fructus
normaliter inciso-4-lobatus, 4-pyrenus, pyrenis usque 5.5
mm. diam. sparse pilosulis.

MOssAMEDES: Morro Preto, Carrisso & Sousa 211 (BM,
tipo; Coi; Lis. JC).

Esta espécie é muifo préxima da anterior da qual
difere pelas flores em triades, frutos menores, pedinculos
menos espessos e margens das f6lhas miudamente serradas.
FE também muito préxima de G. rupesiris Dinter &
Schinz da qual difere pelos pedidnculos mais graceis e flo-
res distintamente menores.

Grewia argentea exeLL & MENDONCA, sp. nov.

Suffrutex 0.5 m. altus, ramulis primo dense stellato-
-pubescentibus demum glabrescentibus. Folia petiolata, pe-
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tiolo 3-7 mm. longo stellato-tomentello, stipulis deciduis,
lamina lanceolata vel elliptico-lanceolata vel auguste ellip-
tica apice acuta margine serrata basi rotundata, 4-13><
><1-5.2 cm., supra scabriuscula sub-bullata sparse stellato-
-puberula subtus densissime albo-velutina et ad nervos
sparse brunneo-stellato-puberula. Flores (delapsi) 1-4-um-
bellati oppositifolii vel extra-axillares, pedunculo usque 3
mm. demum incrassato glabrescenti, pedicellis similibus
6-10 mm. longis. Fructus normaliter subinciso-4-lobatus,
4-pyrenus, pyrenis 6-8 mm. diam. verruculosis sparse stel-
lato-puberulis.

MOSSAMEDES: colinas da base da Serra da Chela, préox.
de Humbia, sub-arbusto de 0.5 m., fr. V, Exell 8 Men-
donca 2066 (BM, tipo; Coi; Lis. JQ).

Esta espécie parece distintissima pelas félhas grandes
lanceoladas com indumento velutino pu[crn argenteo na
pagina inferior. Pelo aspecto geral da planta e forma do
fruto, parece aproximar-se de Grewia suffruticosa K. Schum.
(Sect. Glomeratae Burret) mas difere nitidamente pelo indu-
mento mais fino, félhas lanceoladas e peciolos mais curtos.

Grewis cerocarpa exeiL & MENDONGA, Sp. nov.

Frutex ad 3 m. altus, nonnunquam subscandens, ramu-
lis tomentellis et stellato-puberulis demum glabrescentibus.
Folia petiolata, petiolo 7-11 mm. longo tomentello et
stellato-puberulo, stipulis deciduis, lamina suborbiculare
vel ovata apice breviter acuminata acuta vel obtusa, mar-
gine duplicato-serrata, basi plerumque cordata nonnun-
dquam rotundata, 3.5-9.5><2.5-7.3 cm., omnino stellato-
~pubescenti. Flores (delapsi) plerumque oppositifolii 2-4-
-umbellati, pedunculo 2-6 mm. longo, demum incrassato
pubescenti, pedicellis similibus 5-8 mm. longis. Fructus
normaliter inciso-4-lobatus, 4-pyrenus, pyrenis 5-8 mm.
diam. sparsissime stellato-pilosulis vel glabris epicarpio
verisimiliter cerifero.




320 A. W. Exell e F. A. Mendonga

MOSSAMEDES: Vila Arriaga, alt. ¢. 900 m., arbusto
subscandente de 3 m., fr. VI, Exell & Mendongca 2922
(BM tipo; Coi; Lis. JC).

Na auséncia de flores, é dificil definir a afinidade desta
espécie. As folhas fazem lembrar as de G. villosa Willd,,
mas as inflorescéncias parecem opostas as folhas e nfo
aglomeradas.

Grewia Hierniana exeLL & MENDONGA, Sp. NOV.

[Grewia megalocarpa (non Beauv.). — Mast. in
Oliv., FL. Trop. Afr. I: 245 (1868) pro parte quoad spec.
angol.— Hiern, Cat. Afr. Pl. Welw. I: 94 (1896) pro
parte quoad spec. Welw. 1374 ],

Grewia Newfonii Burret in Engl, Bot. Jahrb.
XLV: 189 (1910) pro parte quad spec. Welw.— Fxell
in Journ. of Bot. LXV, Suppl. Polypet.: 45 (1927).

Frutex 1-2.5 m. altus, ramulis primo tomentosis mox
stellato-pubescentibus demum glabrescentibus. Folia pe-
tiolata, petiolo 2-3 mm. longo primo tomentoso, lamina
elliptica vel obovato-elliptica vel ovato-elliptica apice acuta
nonnunquam paullo acuminata margine serrulata basi
obligue rotundata trinervia, 1.5-8.5 ><0.7-3 cm., supra sparse
stellato-puberula vel glabra subtus nonnunguam primo
densiuscule stellato-pubescenti demum ad nervos sparse
stellato-puberula, nervis secondariis 3-5 paris. Flores albidi
oppositifolii 2-3-umbellati, pedunculo 2-5 mm. longo primo
tomentoso demum glabrescenti. Sepala 14-15><2-2.5 mm.
stellato-tomentella. Petala anguste elliptica, §><1.5 mm.
apicem versus glabra basin versus intus g'andulifera dense
pubescentia. Androgynophorium supra nodum breviter
elongatum c. 1 mm. longum glabrum. Staminium filamenta
7 mm. longa. Ovarium tomentosum, stylo 6 mm. longo

slabro.

pit.: rio Cubango, Vila da Ponte, Gossweiler 2240
(BM): 2940 (Coi); 3894 (BM; Coi; K; Lis. JC).
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Huita: Huila, Antunes 228 (BM; Coi); rio Caculo-
var, prox. de Humbe, alt. ¢. 1100 m., Exell & Mendonca
2691 (BM ; Coi; Lis. JC; Lis. U) ; Quihita, Gossweiler 10902
(BM; Coi); Morro de Lopolo, Welwitsch 1374 (BM, tipo;
Coi; K; Lis. T).

Fista espécie pertence a Sect. Oppositiflorae Burret e é
préxima de G. Newtonii Burret da qual difere pelas
folhas quasi glabras no tempo da frutificacdo.




IT
TWO NEW SPECIES OF COPAIFERA FROM ANGOLA

by

MILDRED A. EXELL

HE. first of these two species I have named in memo-

ry of the late pr. carrisso to whom I shall always
feel indebted for his wunfailing courtesy and kindness
and particularly for inviting me to accompany his Mis-
sion to Angola with my husband. Not only was the
invitation so warmly given, but he did much to make it
possible for me to go. The journey through Angola was a
thrilling and highly interesting one and I remember with
gratitude the man who spared himself no effort in organi-
sing the Mission in every detail and who died so tragically
while the expedition was still in Angola.

These two species of Copaifera are especially interes-
ting because it is very probable that they produce at least
some of the Copal sum which is still found in the sandy
soil of the littoral region of Luanda and Benguela and
which has been exported in considerable quantities during
the past.

Dr. Welwitsch (Journ. Linn. Soc. Bot. IX, 287, 1867)
gives a full account of his search for the source of this
Copal gum. He was never able to observe it actually being
produced in the coastal districts. It was always dug up
from the ground by natives, sometimes from a considerable
depth.

Several species of Copaifera from the higher inland
regions and from the south of Angola may also produce
Copal but none has ever been recorded from the coastal
districts of Luanda or Benguela. Welwitsch considered
that the species producing it must have become extinct.

J22
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Mr. Gossweiler, Dr. Mendon¢a and my husband (A. W.
Exell) saw large numbers of the species here described
as C. Carrissoana at Bemba, near Luanda, where it often
forms pure consociations. Formerly it may well have
covered a much greater area and together with the second
species (C. Gossweileri) is probably the origin of this Copal.
The nearest ally of these two species, C. Demeusei Harms,
is an important producer of Copal in the Belgian Conso.

Copaifera Carrissoana M. A. EXELL Sp. nov.

Frutex vel arbuscula ad 6 m. alta, caulibus leviter
pubescentibus. Folia bifoliolata, petiolo puberulo 12-18 mm,
longo, foliolis chartaceis, oblique ovatis vel oblongo-ovatis.
breviter acuminatis, basi obliquis, glabris et supra nitidis,
adultis plerumque 8-10 cm. longis nonnunquam longiori-
bus, 3.5-5 cm. latis. Inflorescentia paniculata 12-15 cm,
longa, ramulis alternatis, gracilibus, sparse pubescentia,
multiflora, in foliorum axillis disposita. Flores pedicellati,
pedicellis 1.5-2 mm. longis pubescentibus, bracteolis 2 mox
caducis extus pubescentibus, concavis, suborbicularibus
2-3 mm. in diam., breviter apiculatis. Sepala 4 imbricata,
glanduloso-punctata, omnino pubescentia, 2 majora + ovata.
6-7 mm. longa, 4-5 mm. lata subacuta, 2 minora lineari-
-oblonga, * 6 mm. longa, 2-3 mm. lata. Petala 0. Stamina
10, antheris dorsifixis 3.5 mm. longis. Ovarium subglabrum
rotundato-ovatum, stylo = applanato valde contorto 6-7 mm.
longo, stigmate terminali; ovulis 2 lineari-oblongis, oblique
atfixis. Legumen ovale, basi aequilaterale, oblique apicu-
latum, marginatum, glabrum, reticulato-nervosum, planum,
vixX coriaceum, = 30 mm. longum, 23-25 mm. latum, semine
immaturo.

LuaNDA: Bemba, Exell & Mendonga 29 (Typus in Herb.
Mus. Brit.; Herb. Conimbr.).

This species is allied to C. Demeusei Harms, of which
there is a good figure in Veg. der Erde IX, Pflanzenw. Afr.
IIT, 1: 438, f. 242 (1915) and in Notizbl. Bot. Gart. Berlin-
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-Dahlem V: 175 (1910) where Dr. Harms writes about
C. Demeusei and other species as Copal-producing trees.
The new species differs chiefly in its larger flowers, with
distinct pedicels, and its thinner, more membranous pod,
which is fairly centrally attached. The leaflets also are
generally smaller. It is a shrub or small tree of the dry
littoral region, whereas C. Demeusei is a large tree of the
wet forests of the Congo, Cameroons and Upper Ubansi
redion.

Copaifera Gossweileri m. A. EXELL, Sp. nov.

Frutex vel arbusculus 3-5 m. altus, cau'ibus gla-
brescentibus. Folia bifoliolata, petiolo pubescenti vel sub-
slabro 10-12 mm. longo, foliolis chartaceis, obliquis, oblique
ovatis vel oblongo-ovatis, breviter acuminatis, glabris,
supra nitidulis, 4-6 em. longis, 2-2.5 cm. latis. Inflorescen-
tia paniculata multiflora, plerumque + 10 cm. longa,
ramulis alternatis, gracilibus, puberulis, in foliorum axillis
disposita. Flores subsessiles, bracteolis mox caducis, subor-
bicularibus, == 1.5 mm. in diam., pubescentibus. Sepala 4,
valde imbricata, pubescentia, glanduloso-punctata, 4-5 mm.
longa, 2 majora ovata 4-5 mm. lata, 2 minora angustiora,
2.5-3.5 mm. lata. Petala 0. Stamina 10, antheris 3 mm.
longis. Ovarium =+ glabrum, oblique rotundatum, stylo &
3 mm. longo; ovulis 2. Legumen ovale, oblique affixum,
oblique apiculatum, anguste marginatum, planum, glabrum,
reticulato-nervosum, coriaceum, 2,5-3 cm. longum, = 2 cm.
latum, semine 1 plano majusculo repletum.

LuaNDA: Musseque, Km. 32 on railway line from
Colombo, near R. Cuanza, alt. 120-130 m., Gossweiler
10611 (typus in Herb. Mus. Brit.; Herb. Conimbr.) native
name «Mutange»; Gossweiler 10611 b. (Herb. Conimbz.)

cuanza NORTE: Cambambe, Dondo, waterfall on R.
Cuanza, alt. 80 m. Gossweiler 9252 a (Herb. Mus. Brit.):
Catete, near R. Bengo and Cuanza, alt. 60 m., Gossweiler
9238 (Herb. Mus. Brit.) « Mutonschen».

BENGUELA: Anha, N’tenda, R. Cuvaco, Gossweiler
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1705 (Herb. Mus. Brit.); «Mutei-anjamba» — «small tree
+ 3 m., trunk very slender.»

This species is an ally of C. Demeusei Harms and of
the foregoing. It differs from bhoth in being generally
smaller in most parts. It is easily distinguished from
C. Carrissoana by its smaller, sessile flowers, shorter style
and thicker pod which is quite obliquely attached, The
inflorescence seems to be more slender than that of C. De-
meusei and while that species is a large tree of wet forest
regions in the Congo and further north this is a shrub or
small tree of the dry coastal lowlands.




I

AFRICAN DIPTEROCARPS : AN HISTORICAL
AND TAXONOMIC SURVEY OF THE GENUS
MONOTES A. DC.

by

HELEN BANCROFT

BOUT the middle of last century, the Portuguese
Government became especially interested in the na-
tural resources of its African Colony, Angola; and br.
FRIEDRICH WELWITSCH wags accordingly subsidised to carry
out investigations in that area. Between 1853 and 1861, in
the course of his travels, he collected a large number of
plant specimens; certain of these have ~ince proved to be of
very dreat interest from the phytogeographical point of
view, for they provided the first evidences of the occur-
rence in Africa of a grbup hitherto known only from
Agsiatic representatives: namely, the Dipterocarpaceae.
weLwiTscH's African Dipterocarps were found growing
on dry sandy or stony ground in the neighbourbeod of
Huila (15° 3 S. by 13° 34’ E..); on the basis of flower-struc-
ture, they were referred by him to the genus Vatica L.,
with the specific epithet africana, and two varieties were
recognised:  denudans, a shrubby and comparatively small-
-leaved form, with a small amount of indumentum over
the veins, only, of the lower leaf-surface, and a glabrescent
upper leaf-surface; and  Aypoleuca -— apparently the less
common form — a small tree, having larger leaves with a
close whitish covering of hairs over the whole of their
lower surface, and a somewhat more sparsely tomentose
upper gurface. These were described and figured by
wELWITSCH in his «Sertum Angolense», which appeared
in 1869 (35), and duplicate sets of the specimens
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themselves ! ultimately became the property of the Portu-
guese Government, and of the British Museum.

Before weLwiTsce’s own account of his plant collections
appeared, however, Professor panier ouiver published the
first volume of his «Flora of Tropical Africa» (29); in this
work many of the descriptions were based upon weLwi-
TSCH s specimens, including « Vatica africana». While acce-
pting this particular reference, oLiver pointed out that the
new African Vatica differs from the Asiatic species of the
genus in having an indefinite number of stamens, instead
of fifteen; it is, however, similar to certain of them — those
now often included in the «Isauxis Arn.» section of
Vatica? —in having all five of the persistent sepals equally
or sub-equally elongated in the fruit.

Important points indicated in the «Flora of Tropical
Africa» are that the African Dipterocarps extend beyond
Angola, and that they present a wider range of variation
than was evident to their original discoverer. From the
Highlands of the Batoka Country, an area north of the
Zambesi River, in the southern part of what is now
Northern Rhodesia, oriver described two further «varie-
ties» of Vatica africana, namely: glabra, with glabrous
leaves, both upper and lower surfaces being without indu-
mentum; and glomerata, with closely fascicled inflorescen-
ces. These «varieties» were based upon specimens collected
by Dr. John Kirk, in 1860, while with Livingstone’s Zam-
besi F.xpedition; the specimens are now at Kew, and an
examination of them has shown «var. glabra» to represent
a distinct type, being referrable to the species glaber, as
subsequently proposed by seracue (32), for a Southern

1. Welwitsch 1035 8 1036, respectively. Welwitsch 1077, also from
Huila, is noted by Hiern (23) as being «intermediate between # and B». Several
specimens bearing this number have been examined by the writer, at Kew and at

‘tl'le Bcr‘_in He:harium, and found to be umﬂ.ll—]eaved r.':mmp[r_‘s of « o den:.r.r_i‘.:in.sk,
with rather more lower indumentum than is usual, but situated over the veins
only, as in 1035, the type specimen; « Welwitsch 1077= in the Botanical Depart-
ment at the University of Lishon, however, is M. angolensis D2 Wild.

(For an historical account of the proceedings leading to & decision as to the
ownership of WELWITSCH's specimens, see HIERN, 23, preface).

2. Cf. the works of BRANDIS and GILG (8), and of TORRE and HARMS (33),
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Rhodesian specimen !; but it may also be noted in this
connection that the original « V. africana» type occasionally
possesses leaves which are almost or entirely glabrous on
the lower as well as on the upper surface

OLIVER'S «var. glomerata», also, represents a very dis-
tinct form, which differs from «V. africana» in certain
outstanding characters, notably in the compacted, sub-
-gpicate and terminal, compound inflorescence. Reference
will be made to this form later, as being of common occur-
rence in Northern Rhodesia and in the Katanga area of
the Belgian Congo, Other than oriver’s note in the «Flora
of Tropical Africa», the only mention of this form as
«variety glomeratar» of which the writer is aware, is in Sir
H. H. JOHNSTON'S account of an African tour, for which
MR. 1. H. BurkitL compiled a list of plants occurring in
British Central Africa, Nyasaland, and the British Terri-
tory north of the Zambesi: « Vatica africana Welw. var.
glomerata Oliv.» was noted as being amongst the plants
found in the Batoka Country during that tour (27). It
should perhaps be pointed out here that there are one or
two other forms of the general « Vatica africana» type
occurring in the Northern Rhodesian area, in which the
small axillary inflorescences tend to be somewhat glome-
rulate, owing to a shortening of the pedicels?®; this is,

1. Allen 734 (K).

The abbreviations used in reference to the various herbaria consulted in
the course of this work, are those given in #Conspectus Florae Angolensis® (10),
namely:

BD — Botanisches Museum,, Berlin- Dahlem.

BM — British Museum, London.

Br = Jardin Botanique de 'Etat, Bruxelles.

Coi = Instituto Botanico, Coimbra.

K — Royal Botanic Gardens, Kew.

Lis. JC = Jardim Colonial, Lishon.

Lis. U. = Jardim Botinico da Universidade, Lishon

In addition, IFI = Imperial Forestry Institute, University of Oxford;
P — Muséum d’Histoire Naturelle, Paris; and U = Botaniska Muaseet, Uppsala.

2. This is the case in Milne-Redhead 576 and 938 (K), specimens
respectively from the Solwezi and Mwinilunga Districts of Northern Rhodesia.

3. Cf. the form of the inflorescence in, for example, Monotes dasyanthus

Gilg.
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however, in some forms at least, a variable characteristic,
and, with the evidence of Dr. Kirk’s specimen at hand,
although the material is not in good condition, there is
no doubt that orLiver’s “variety glomerata» refers exclusi-
vely to the form with sub-spicate terminal inflorescences,
and not to one or other of the forms with small axillary
inflorescences like those of the original Vatica africana,
but short-pedicelled and therefore more compacted.

«Variety hypoleuca» was apparently accepted by orLiver
in the same sense as it was originally applied by wrrwi-
1scH, the outstanding characteristic of the plant having
been considered to lie in the possession of a whitish indu-
mentum completely covering the lower leaf-surface, occur-
ring in the meshes of the reticulum, as well as on the veins:
as further discoveries of related types have been made,
however, this character has proved to be of frequent occur-
rence, and the descriptive epithet has become, in conse-
quence, misleading. The variety has subsequently been
definitely raised by ciLe to the status of an independent
species (20); it may be remarked that WELWITSCH himself
was inclined to believe that it might be specifically diffe-
rent from «» denudans», and that he actually referred to
it, in one instance, as « Vatica hypoleuca» (35, p. 17).

The remaining variety, laxa, quoted by orLivER, seems
to be synonymous with weLwiTscH's « denudans». weL-
WITSCH'S term, however, apparently had reference to the
sparse indumentum of the lower leaf-surface, and was thus
applied in contrast to the varietal epithet «hypoleuca»; and,
in this connection, it should be noted that WELWITSCH evi-
‘dently considered «denudans» to be the type of his new
species, for he did not invariably use the varietal designa-
tion: in the explanation of his figures, for example, he
referred to « Vatica africana » denudans» simply as « Vatica
africanan» (35, tab. 5; cf. cire, 20). orLvER’s term laxa, on
the other hand, was presumably applied in contrast to
«var. glomerata», and had reference to the loose few-flowe-
red type of inflorescence characteristic of the original Vatica
africana, that is to say, of « Welwitsch 1035». V. africana
Welw., V. africana ¢ denudans Welw. and V. africana
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Welw. var. laxa Oliv. appear, therefore to be interchan-
geable terms, and to refer to the first African Dipterocarp
discovered by werwirscH, in Angola; this plant, and
examples of the same form, are now described without a
varietal epithet.

In the same year —1868 —as oruver’s «Flora of Tro-
pical Africa» appeared, pE canporie published an account
of the Dipterocarpaceae in the «Prodromus» (9). This
author separated the species africana from others of the
senus Vatica, primarily on account of the type and number
of the stamens. These have small, ovate, equally-lobed
anthers with short connectives, and fairly long, slender
filaments, and are thus of a type not elsewhere represented
in the Dipterocarpaceae; and, as previously noted by orLivER,
they are indefinite in number, the flowers being similar in
this respect to those of Shorea, rather than to those of the
Asiatic Vaticas. e canporik further pointed out that a
considerable and equal or sub-equal accrescence of the
sepals in the fruit is not a condition typical of the genus
Vatica as a whole (cf. p. 327), and it is of infrequent
occurrence amongst other members of the Diptero-
carpaceae; it is to be found, indeed, only in DParashorea
Kurz, in which the stamens are fifteen in number, and in
Dryobalanops Gaertn. f., where they are definitely in three
series, the short filaments being joined in a fleshy ring
(cf. pranpis and cite, 8). The combination of characters
thus presented by «Vatica africana», led DE canpOLLE to
regard it as a new generic type, for which he suggested the
name Monotes, thereby signifying that this form was the
sole known representative of the Diptervcarpaceae occur-
ring beyond the limits of Asia (9: see also cirg, 20).

«Mbonotes A, DC» was adopted by Hiern in his cata-
logue of Welwitsch’s plants published in 1896 (23). It had
also been accepted by certain other writers previous to
HIERN — namely, by pierre (30: 1880-83), by neiM, in 1892
(22), by sranpis and cire, in 1894 (8), and by Branpis (7:
1895) and circ (18: 1895; see also 19) in independent works.

Originally, in 1869, werwirsca had described «Vatica
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africana denudans» as «Frutex..... resinosus»; there being
gum-sacs in the external tissues, and «diffuse» resin in the
woody tissues of the stem, it is possible that werLwitsca’s
note may have had reference to exudations from damaged
or old parts of the plant, the excreted substance being
confused with the oleo-resin characteristic of the true
Dipterocarps. Until 1892, any further recognition of the
discovery and status of Monotes A. DC., was made without
detailed description of anatomical features; in this year,
however, HEmM published his monograph of the Diptero-
carpaceae, including an anatomical consideration of the
limited amount of Monotes material available at the time.
Leaf, flower, fruit and seed characters were investigated,
and the gum-sacs of Monotes contrasted with the resin-
-canals of the Asiatic Dipterocarps. It was, however, lar-
gely the structure of the ovular integuments which led
HEIM fo question the inclusion of Monotes in the Dipte-
rocarpaceae; although fully recognising its close rela-
tionship to the rest of the family, he concluded that on the
whole it should be allied with the Tiliaceae, its characters
being, according to his view, especially reminiscent of those
of Grewia, a large tropical genus, occurring in Asia and
Australia, as well as in Africa. It is interesting to note
that pierrr, in his «Flore Forestiere de la Cochinchine»,
published between 1880 and 1885, had already sugsested
the inclusion of Monotes in the Tiliaceae, rather than in
the Dipterocarpaceae.

In 1894, in the «Natiirlichen Pflanzenfamilien», pran-
p1s and cite described Monotes as a genus doubtfully
referrable to the Dipterocarpaceae; but while, following
HEIM, they noted it as being distinguished from the true
Dipterocarps in the possession of versatile anthers and a
short androgynophore (a structure previously figured by
PIERRE), and in the absence of resin-canals, they apparen-
tly did not think it advisable to ally it with the Tiliaceae,
since at the time sufficient material for investigation wag
not available (8). It is noteworthy, however, that in his
«Fnumeration of the Dipterocarpaceae », published the next
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year, BrANDIS omitted Monotes in his estimation of the
aumber of species belonging to the family (7).

Monotes africanus (Welw.) A. DC. remained the only
recognised species of the genus until 1895, in which year
cie published a description of a new form, M. adeno-
phyllus ' (18); this was found on the dry «steppes» of the
Central African Lake region, and in 1889 had been inclu-
ded by mHorrMan, in his Flora of Central Fast Africa, as
Vatica africana (24). ciLc separated it from the type spe-
cies on account of the indumentum of simple hairs on the
upper surface of the leaf (as well as over the veins of the
lower surface), a feature especially conspicuous in the
young condition; the specific epithet was evidently sugges-
ted by the large gland, or extrafloral nectary, at the base
of the leaf-lamina, for while a similar structure is present
in WELWITSCH s original specimen, and was noted by him,
it is there much less conspicuous than in this new form,
and was not mentioned in other early accounts of the type.
It may be observed here that a gland at the base of the
lamina has proved to be characteristic of the genus Monotes
as a whole.

From 1895 to the present time, as Tropical Africa has
been opened up, expeditions, both private and those
sponsored by governments or institutions, particularly
from Britain, Germany, Belgium, Portugal, Sweden and
France, have provided the various F.uropean Herbaria
with large numbers of specimens, obviously closely allied
to the original Monotes africanus (Welw.) A. DC., but
clearly, in many cases, specifically distinct from it. These
specimens have been drawn chiefly from South Tropical
Africa, the « Monotes belt» stretching across the continent,
from west to east; the genus is represented fairly widely,
but more sparsely, to the north of the Fquator, in which
latitudes it apparently does not extend in an easterly
direction beyond the Central Sudan region.

In order to make clear the following survey of the

1. Bohm 31 A (BD).
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further development of our knowledge of Monotes which
has resulted from these expeditions, it should be stated
here that the characters which seem to be of diagnostic
importance in the genus are very largely leaf-characters,
mature, but not old, leaves from normally grown shoots
providing the standard of reference in each case. The
distribution of indumentum over the leaf-surfaces seems
to be a most significant feature in the genus: this point
is, indeed, indicated by werwitsce’s original distinction
between his varieties denudans and hypoleuca, and by
GILG's separation of M. adenophyllus from the type-species.
An examination of young, as well as of more mature,
material is of course essential, particularly so far as the
upper leaf-surface is concerned, for the amount of indu-
mentum is very dependent upon the age of the leaf, and
in old examples its distribution may be obscured by reduc-
tion in amount; it should also be noted that amount of
indumentum may be further dependent upon the position
of individual leaves on the tree, and upon climatic and
edaphic conditions, so that of itself, it is of no great value
in considering the relationships of the various species. The
type of indumentum, particularly of the upper leaf-surface,
is of some importance, as are also the length of petiole,
the number of pairs cf lateral veins, and the relation of
the veins to the leaf-margin. Leaf-size is so very variable
within the species, and even in the same individual plant,
that it is of only subsidiary importance in estimating rela-
tionships; the general shape and proportions (length :
breadth) of the lamina, and especially, the average shape
of apex and base, are, however, of value when the sample
of material is sufficiently large. In the case of herbarium
material, colour of the leaf-surface and of the indumentum
18 a character which should be used only with caution,
and after the examination of material from different
Sources; for not infrequently, the original colour of the
leaf is much altered by the conditions under which the
specimen is dried and by the solution which is used for
pPoisoning.

With regard to other than leaf-characters, the inflo-
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rescences are almost uniform in type and arrangement
throughout the genus, being, in general, small panicles
borne in the axils of ordinary foliage leaves; in two forms,
however, they are large and compound, many very small
panicles, each in the axil of a much reduced leaf, being
arranged in terminal and sub-spicate groups. The flowers
vary somewhat in size, but are constant in general struc-
ture, and also in detail, except in one small group of
species, where the stamens are without the small trian-
gular connective described and figured by werwirscu for
the type species of the genus; and, while the fruits of the
different species are more variable in size than the flowers,
individuals of the same species often showing a conside-
rable range in this respect, and also in the shape of the
accrescent sepals, their general structure is constant throu-
shout, and it is only rarely that a fruit-character is of
especial value in diagnosis.

In 1897, pierre described as « M. glandulosa» a large-
-leaved Angolan form !, very similar to eme’s M.
adenophyllus in the possession of simple hairs on the
upper leaf-surface and over the veins only of the lower
surface (31); as also in M. adenophyllus, resin-containing
glandular hairs occur amongst the simple hairs, particu-
larly on the veins of the lower surface, while, besides these
points of similarity, PIERRE’s specimen sufficiently resem-
bles M. adenophyllus to indicate that the two species
belong at least to the same form-group or type, an indi-
cation which is supported by the occurrence, subsequently
realised, of «connecting links» between them, both mor-
phologically and geographically. The early discovery of
these two similar forms from widely-separated areas is a
point of interest from the taxonomic point of view, for
had there existed a better means of co-ordination and
interchange of scientific material and results, the possibility
of their very close connection might earlier have been
realised, and a check imposed, at the outset, on the multi-
plication of «species » which has taken place to an unne-

Pierre 4/97 (P).
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cessary extent in the genus Monotes, as in meny other
cases.

In 1899, as a result of the acquisition by the Berlin
Botanical Museum of new material from various parts of
tropical Africa, cite published an account of Monotes, by
that time known, he claimed, from the characters of seven
species. It should, however, be noted that this computa-
tion excluded pierre’s M. glandulosus, but included «Mo-
notes acuminatus», an Angolan form ! which cite had
described in 1896, as being especially distinguished by its
acuminate leaves, but which r. E. Fries has subsequently
(in 1914) shown to be of another generic type?® It was
in this paper that «Vatica africana [ hypoleuca Welw.»
was definitely raised to species-status as Monotes hypo-
leucus (Welw.) Gilg; while the remaining five species
enumerated were M. africanus (Welw.) A. DC. and
M. adenophyllus Gilg (the type specimens and origins of
which have already been noted), together with the new
forms M. caloneurus Gilg, from Angola 3 and M. ma-
gnificus Gilg * and M. ruforomentosus Gilg °, both
from the Uhehe Plateau, in what is now the southern
part of Tanganyika Territory, to the N. E. of Lake Nyasa.
M. caloneurus and M. magnificus are similar to one ano-
ther (and to M. hypoleucus) in the possession of a «gene-
ral» ® indumentum on the lower leaf-surface; this is

1. Bucﬁner Hah [BD‘)

2. Marguesia Gilg (GILG, 19; R. E. FRIES, 16).

3. Buchner 159 8 524 (BD). In his original diagnosis of M. calonea-
rus, GILG also mentioned Schweinfurth 2678 8 4262 (BD), from Central Africa;
these are undoubtedly caloneurus-like in aspect, but they agree more closely
with M. Kerstingii, a West African form later described by GiLG. The Berlin
specimens of these numbers have been transferred to M. Ke;—srfng:'.r' by MILDBERAED,
who found the same species in the Kameroons (28), and the Kew material has
been renamed by HUTCHINSON and DALZIEL (ef. 26).

[N. B. In the references to specimens illustrative of species, all those men-
tioned in the original diagnoses ate given, the actual type specimen (or specimens,
as in the case of certain of gILG's diagnoses) being noted first].

4. Goetze 680 (BD).

5. Goetze 501 & 683 (BD).

6. i. (- -:oven'ng the whole surfﬂce, occurring in the meshes of the vein-

~reticulum, as well as on the veins themselves.
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quite persistent in M. magnificus, but generally disappears
more or less completely from the midrib and stronger parts
of the lateral veins in mature leaves of M. caloneurus.
They also possess an upper indumentum, which, in M. ca-
loneurus, tends to disapper, leaving the leaf-surface gla-
brous at maturity. M. caloneurus is further characterised
by the regular nature of its lateral venation, and M. ma-
gnificus by its especially large leaves. Two specimens are
associated in the diagnosis of M. rufotomentosus, which
was considered to be nearly related to M. africanus; these
tWo specimens are certainly similar, but not identical, in
character, as GiLe’s account seems to imply, and reference
will be made to their status in the more detailed taxono-
mic section of this paper.

Perhaps the main interest of cire’s 1899 account of
Monotes lies in his discussion of the relationships of the
genus; this discussion was summarised by the present
writer in 1933-35 to the following effect (2, p. 509):—

In accordance with his arguments as set out in a
previous paper on the dangers of holding too rigidly to
the anatomical method in systematic speculations (17),
GILG criticised HEIM's separation of Monores from the
Dipterocarpaceae as being based too much upon purely
anatomical evidence which, when divorced from a consi-
deration of the type and structure of the reproductive
organs, is likely to be misleading; he therefore proceeded,
from an examination of his new material, to enguire
whether there were any additional data to be gained from
it, particularly so far as the structure of the flower, fruit
and seed was concerned, which would indicate the desira-
bility, either of separating Monotes from the Dipterocar-
paceae, or of including it in the Tiliaceae. He concluded that
the genus is certainly distinct from the other Dipterocarps
in its stamen-type. It also differs in the absence of resin-
-ducts; but since there are various families — such as the
Pinaceae and Leguminosae' —wich include members

1. The Leguminosae are, of course, typically non-resin-producing; but
certain types, notably Copaifera and Daniellia, possess resin-ducts in the older
parts of the plants; and, following WETWITSCH's description — «Frutex. .. resing-
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both with and without resin-ducts in the wood, cie did
not consider this point to constitute a cogent argument
against the inclusion of Monotes in the Dipterocarpaceae:
from a concensus of various reproductive characters, indeed,
he concluded that its original reference to that family by
wELwITscH and oLivEr was fully justified. ciLe suggested
that Monotes represents a branch, or sub-family, of Dipte-
rocarpaceae — the Monotoideae — which diverged from the
main stock — the Dipterocarpoideae —at an early age: while
in the latter, a typically Indo-Malayan group, the deve-
lopment of schizosenous resin-canals has become a marked,
though variable, feature, this line of structural evolution
has not been followed in the former, a purely African
group, although, it is true, secretory cavities are present,
and these may, under certain circumstances, become elon-
gated in a canal-like manner. A difference between the
two groups lies in the nature of the secretion product
occurring in the cavities —a gum in the Monotoideae and
an oleo-resin in the Dipterocarpoideae (cf. cLover 11);: but
since resin also occurs in the Monotoideae, although in
diffuse form, this difference can hardly be regarded as of
fundamental nature.

In 1933, the present writer, after examination of a
considerable amount of Monotoid material, including wood-
-samples, was in agreement with ciLe concerning the Syg-
tematic position of the group; but the tentative suggestion
was also made that in view of what appeared at the time
to be its very definite and circumscribed nature, it might
ultimately be desirable to raise it to the status of a sepa-
rate family, when the evidence of all characters had been
completely reviewed and discussed (3). Between 1933 and
the present time, however, further study of the Monotoi-
deae has made such a separation appear to be entirely
unnecessary, and indeed undesirable, for it would obscure

80us» —GILG concluded that the same might hold for Monotes also. The present
writer has examined availahle specimens of Monotes timbers, and has, as yet,
found no canals, even in old wood. There is, however, much diffuse resin, and
this is often abundant locally, and may show aa dark flecks or streaks on the
cut surface of the wood.
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the fact that the group is not only closely related to the
Dipterocarpoideae, but that it is more closely related to
that group than to any other. Moreover, ¢l se examination
of an Angolan specimen originally referred to «Monotes
africana» and variously re-named at intervals?, has indi-
cated that the Monotoideae may be much less circumscribed
and definite a group than originally appeared to be the
case, and that the existence of connecting links between it
and the Dipterocarpoideae may indeed occur (cf. 10, p.
143). At the present time, therefore, ciLg’s suggestion may
be maintained, namely, that Monotes is the type of a sub-
~-family, the Monotoideae, in certain respects distinct from,
but closely related to, the Dipterocarpoideae, the more
typical group of the Dipterocarpaceae.

Further additions to the Berlin Museum between
1899 and 1907 provided five new species of Monotes,
according to GiLg’s determinations, and further extended
the known distribution-area of the genus (21). The new
species are as follow:

M. dasyanthus Gilg? from the Kunene-Zambesi
area, in Angola (cf. saum in 34). This form was conside-
red by cite to be related to M. hypoleucus, but to be
distinct in its broadly ovate, weakly cordate leaves, with
more indumentum on the lower surface than in that
apecies, and in its thick, spherical inflorescence. Actually,
M. dasyanthus is very distinct from M. hypoleucus, but
not especially in those points which cire selected for
contrast; in its distribution and type, rather than amount,
of indumentum, its tendency to acuminate leaf-form, its
dense (though small and axillary) inflorescences, and in
the possession of stamens without a connective, M. dasy-
anthus is a member of a species-group to which oriver’s
« Vatica africana var. glomerata» also belongs (cf. pp.
328 82 329, of this paper).

M. Kerstingii Gilg °, from Upper Guinea, West Africa.

1. Gossweiler 2247 (BM).
2. Baum 888 (BD; alse BM, Coi, & K).
3. Kersting 11, 121 8 209 (BD).
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The specimens upon which this species is based are
similar to certain specimens from Central Africa, which
GiLc had previously included under M. caloneurus, and
which have now, by later investigators, been transferred
to M. Kerstingii !. cite himself apparently did not
realise the similarity between his new species and M. calo-
neurus, for he claimed that M. Kerstingii is nearest rela-
ted to M. hypoleucus, an opinion which seems to have
been based largely upon the presence of a dense whitish
indumentum on the lower surface of its leaves. Actually,
M. Kerstingii is extremely similar to M. caloneurus, so far
as both leaves and inflorescences are concerned, but its
elliptical leaf-laminae are shorter in proportion to their
breadth than in typical examples of M. caloneurus, and —a
very characteristic feature —they are curved to a greater or
less extent, the upper surface being convex; in both species,
the upper surface of young leaves bears simple, tufted and
slandular hairs, but tends to be slabrous in the mature
condition; there is, however, in both, a varying amount of
residual indumentum, particularly of the glandular resi-
nous type in M. Kerstingii. It is a point of interest that
GILG's original reference of scawrinrurtH’s Central African
specimens to M. caloneurus should confirm the present
writer's view that M. caloneurus and M. Kerstingii belong
to same form-group, and represent geographical varieties
of a single fundamental type, rather than distinct «Lin-
nzany» species; there are, indeed «border-line» specimens
which it is difficult to refer definitely to one or other of
GILG'S Species 2,

M. Engleri Gilg %, from Umtali, Mashonaland
(Southern Rhodesia). This species was placed by its author
near to M. caloneurus, and, so far as the type and main
distribution of indumentum on the leaf-surfaces, and the
tendency to glabrescence of the upper surface of old leaves
are concerned, M. Engleri certainly seems to be a small-

1. Schweinfurth 2678 8 4272 (BD, K).
2. e. g, Chevalier 6706 (K), from Central Africa («Chari orientals),
4. En,gi‘er 4159 (BD).
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-leaved form of the M. caloneurus circle of affinity; it is,
however, quite distinct from M. caloneurus and M. Kers-
tingii in petiole-length and in number of lateral veins.

M. elegans Gilg !, from Tabora, in the Central
African Lake resion (now Tanganyika Territory). ciic
placed this species, also, near to M. caloneurus, but rightly
regarded it as distinct. M. elegans is indeed similar to the
members of the «caloneurus alliance» in the character of
its venation (the lateral veins running very close to the
leaf-margin), and in the tendency to glabrescence of the
upper surface of old leaves; it is also similar to these
forms, and especially to M. Engleri, in the type and dis-
tribution of the indumentum of the lower leaf-surface:
but, in the possession of a typically velvety indumentum of
(principally) short-branched stellate hairs covering the
upper surface of the younger leaves, M. elegans is nearer
to M. hypoleucus than to the members of the caloneurus
alliance, and may easily be confused with that species,
gince lateral vein-number and petioie-length are similar
in the two forms? there are, however, cases in which
the upper indumentum approaches the more shaggy type
to be found on voung leaves of members of the caloneurus
alliance, and which it is difficult to refer readily to any

1. Holtz 1474 (BD).

2, It should be noted that in the survey of the Angolan species of
Monotes for the «Conspectus Florne Angolensis» (10, pp. 135 & 140), the
present writer associated Gossweiler 1804 (Coi, K, Lis. JC), Gossweiler 2934
(BM, Coi, K), Gossweiler 3945 (BM, K, Lis. JC), and Lynes s. n. (BM) with
M. ﬁypofeucus, on account of the gcneral simi]nrif.y of upper indumEnr_um. ]nteruf
vein-number and petiole-length. None of these forms, however, exactly ndcees
with M. hypoleucus in the relation of the lateral veins to the leaf-mardin; they
are more similar to M. cﬂ?uneurus in t]’le fnr_'t that the veins run very close to
the margin before tapering and anastomosing; Gossweiler 2934 had previously,
indeed, been definitely referred to that species. After a detailed examination of a
large number of specimens, it appears to the writer that the Gossweiler numbers
are more similar to the type of M. elegans, while Lynes 5. n., with its rather
more shaggy upper indumentum and sparse covering of the main veins on the
lower leaf-surface, approaches M. caloneurus. (It should be noted that one of
the various sheets bearing the number Welwiesch 1036 (Lis. U) shows two small
branches of the M. elegans type).
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one of the species caloneurus, Engleri or elegans!. From
an examination of a considerable number of specimens
drawn from the whole of the known distribution-area of
Monotes, there can be little doubt that M. caloneurus and
M. Engleri, together with M. Kerstingii, form a closely
related group, which is also allied to M. hypoleucus
through M. elegans.

M. Wangenheimianus Gilg ?, from Nyasaland. This
species was considered by cite to be near M. magnificus,
and the two forms certainly are similar in the size and
shape of the leaves, and in the possession of small extra-
-floral nectaries in the axils of the lateral veins in addition
to the much larger gland at the base of the leaf-lamina.
Actually, however, M. Wangenheimianus has more in
common with ciLe’s M. adenophyllus and pierre’s M. glan-
dulosus so far as distribution of indumentum on the lower
leaf-surface is concerned, for while in M. magnificus the
indumentum covers the entire surface, in M. adenophyllus,
M. glandulosus and M, Wangenheimianus, the indumentum
occurs outstandingly on the veins, the meshes of the reti-
culum being glabrous, or practically so.

In 1909, spracue described M. glaber 3, from the
valley of the Hanyani River, in Southern Rhodesia (32) ;
the author suggested that this type is allied to M. afri-
canus, from which it differs in the facts that its leaves are
glabrous on both surfaces, that the lateral veins are not
strongly marked on the upper surface, and that the reficu-
lum of veinlets is not conspicuous. The possibility of ilen-
tity between orLiver’s « Vatica africana var. glabra» and
M. glaber was noted by spracur, although Kirk’s specimen
upon which oriver’s variety was based, was taken from a
much smaller, shrubbier plant than Allen 734, with longer
leaves, having a more distinct reticulum of veinlets. As

1. e 4, Adamson, s. n. (IFI), from the Tabora District, Tanganyika; Nutt
5. n. (K), from Kambole, S. W. of Lake Tanganyika; Stevenson 235 & 236 (IFI),
from N, Rhodesin; of. also the case of Lyness.n. refered to in footnote 2 of p.340.

2. von Wangenheim 41 (BD).

8. Allen 734 (K).
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noted above (p. 327), there is no doubt that Kirk’s specimen
is of the same type as M. glaber; several similar examples
have now been listed from Northern Rhodesia and Tropi-
cal Bechuanaland !, and while from these areas the leaves
tend to be somewhat longer and to have a more distinct
venation, as in Kirk’s specimen, in essential characters
they are in agreement with those of the Southern Rhode-
sian forms.

In 1914, n. . Fries described Monotes discolor ?, a
species from North-eastern Rhodesia (15); this form is
distinet in aspect from any other hitherto described, the
upper leaf-surface having a yellowish-green colour and a
somewhat resinous and very finely roughened appearance,
due to the presence of a larége number of minute rounded
resin-glands; short simple hairs and a few branched exam-
ples also oceur, but these tend to disappear in old leaves.
M. discolor was considered by its author to be nearest
M. hypoleucus, to which species it is undoubtedly related;
but it also recalls M. caloneurus in the possession of large
Jeaves with a high number of regularly and rather closely
placed lateral veins, which, however, join the midrib at a
somewhat characteristically wide angle in M. discolor,
while a further distinguishing feature of the new species
lies in the often markedly cordate nature of the leaf-base.
It may be noted that M. discolor is similar to the members
of the «caloneurus alliance», to M. elegans, and also to
M. hypoleucus in the possession of a close indumentum
entirely covering the lower leaf-surface.

Between 1900 and 1927, discoveries in the Katanga
district of the Belgian Congo have shown that individuals
of Monotes spp. are abundant in that region; they are,
indeed, amongst the most common trees occurring on the
wooded upland plains, or savannahs (see 12 & 13). pE
wiLDEMAN has added several new specific designations to
the literature on the Monotoideae (36-41), although, in

1. e. g, Burtt Davy 17865, Martin 787 (IFI), from N. Rhadesia; and
Q. B. Miller 143 (IFI), from Tropical Bechuanaland.
2. R, E, Fries 1175 (U, BD).
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some cases, the evidence was inadequate, as indeed pe wir-
pEMAN himgelf realised.

The Katanga forms of Monotes are as follow: —

M. katangensis de Wild. This species was originally
listed as Vatica katangensis by pE wirpEMan in 1903, from
specimens collected by vErDICK in 1900; it was described as
Monotes katangensis in 1913, and a full account of it was
given in 1927 from the evidence of material contributed by
various collectors from 1912 onwards ! It is evidently a
very common and variable form, occurring particularly in
the neighbourhood of Flisabethville, and all states of deve-
lopment of flowers, fruits and foliage are represented in
the herbarium at Bruxelles 2

DE WILDEMAN did not suggest for it any especial affinity
with other forms of Monotes; the specimens included
under this species are, however, of great interest, for they
agree in leaf-form and structure, in inflorescence-type, and
in the absence of a triangular stamen-connective, with Dr.
Kirl’s specimen from the neighbouring Rhodesian area,
oLvEr's « Vatica africana var. glomerata», which must
undoubtedly be included under M. katangensis. The rela-
tionship between Kirk’s specimen and M. dasyanthus has
already been noted; it thus appears that M. dasyanthus

1. Homblé 326 and Verdick 486, 548; also Bequaert 360, Thomas 1214,
1230, 1275, Delevoy 101, 906, 929, ete. (Br). See DE WILDEMAN, 36, p. 92; 38, p.
111; 40, p. 134; and, for the full account of M. Latangensis, 41, pp. 176-179.

2. HOMBLE, in the case of his specimen 326, has noted that the calyces
of the young fruits are red, giving a very arnamental aspect to the tree; later the
fruit-wings lase their red tinge, becoming brown at maturity. The majority of
specimens of M. katangensis seen by the writer have been in the youns fruiting
condition, with small, rather velvety, apiculate ovaries and short wings (up to
2.8 em. in length) of very varyng breadth.

According to DE WILDEMAN, adult fruits have an ovary of ahout 1.1 or 1.2
em. in diameter, while the calyx-lobes are from 4.0 to 4.5 em. in length and 1.5
0 2.3 cm. in breadth; matare fraits of this size have been examined by the writer
in the case of Homblé's specimens.

The size of the whole fruit and, particularly the breadth of the wings, are
¥ery variable in Monotes as a whole, both within the species, and from an indi-
vidual plant; and in M. katangensis, the occurrence of rather surprisingly large
fruits in some cases may posaibly be due to the complete development of only a
limited number of those originally zsets» from the large and dense inflorescense.
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and M. katangensis form a small group somewhat apart
from, but nevertheless closely related to, the other species
of Monotes so far described. A point of interest in M. ka-
tangensis to which attention may be drawn here, is the
tendency to the formation of extrafloral nectaries on the
upper surface of the leaves, in the axils of the lateral veins.

M. Homblei De Wild. . This species was described
in 1915 (39, p. 55), the considerable range in size of the
«orbicular-ovate to obovato-orbicular» leaves, and the va-
riable length of the petioles being especially noted. pE wiL-
pEMAN kelieved his new species to be near to M. hypoleucus
and M. magnificus; the susgestion of affinity to the latter
species is especially cogent, because the larger leaves of
M. Homblei are certainly very similar to those of M. ma-
gnificus in shape, size and distribution of indumentum;
M. Homblei seems, however, to be distinct from M. magni-
ficus in the type of indumentum of the upper leaf-surface,
for while that of the latter species bears stiff, simple hairs,
that of the new species is more «velvety», having less bris-
tly simple hairs, with a proportion of tufted hairs amongst
them: in this respect, M. Homblei shows a condition inter-
mediate between that of .M magnificus and that of M. hy-
poleucus. M. Homblei also differs from M. magnificus in
apparently lacking any tendency to the formation of subsi-
diary glands in the vein-axils on the upper leaf-surface,
such glands having been noted in M. magnificus.

M. Delevoyi De Wild. 2 The leaf-characters of this
type closely ally it with M. adenophyllus Gilg, and, more
particularly, with M. glandulosus Pierre and M. Wange-
nheimianus Gilg: it differs from these forms, essentially,
only in the amount of indumentum of the leaf-surfaces,
this being typically very sparse in M, Delevoyi. DE. WILDE-
MaN noted the similarity betweenM . Delevoyi and M. Wan-
genheimianus, and also compared his new species with
M. Homblei, from which, however, it differs not only in
amount, but also, and more significantly, in type and dis-

1. Homblé, 1177 (Br).
2. Delevoy 524 (Br,); see DE WILDEMAN, 41, pp. 171, 172.
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tribution of indumentum; on the other hand, the leaves
of the two species are very similar in shape and seneral
aspect.

M. kapiriensis De Wild . pE witbEMAN only provisio-
nally suggested this specific designation for the specimens
collected by Homblé and Delevoy, having no knowledge of
the flowers: he believed the specimens to be at least very
near to M. discolor R. E. Fries, if not of the same specific
type; while he also allied them with M. magnificus and
M. Homblei. In the recently-published «Conspectus Florae
Angolensis», the present writer treated M. kapiriensis as a
species distinct from M. discolor; but a comparison of the
two diagnoses given in the synoptical account of the An-
golan species of Monotes (10, p. 136), reveals what now
appear to be only non-essential differences, and in the
light of evidence from a considerable amount of new ma-
terial, and of material not available to pE witpEMAN, there
seems to be little doubt that « M. kapiriensis» and M. dis-
color are conspecific; their leaf-characters coincide, and
the fruits of Homblé’s specimen, although somewhat varia-
ble, are large and similar to those of the type-specimen of
M. discolor, while there are also indications that the inflo-
rescence of «M. kapiriensis» was of the same rather dense,
short-pedicelled type as in M. discolor.

M. Thomasi. De Wild. %, a species based upon one
specimen consisting of leaves and a single fruit, and named
provisionally, but recognised as being near to M. magnifi-
cus. The specimen certainly suggests that species at sight,
and on close examination, it is found to agree with it in
detail of leaf-characters, while the large fruit, also, is
similar to those of M. magnificus. pE wiLpMAN also com-
vared « M. Thomasi» with M. Wangenheimianus, so far
as leaf-size is concerned, using the colour of the indumen-
tum of the lower leaf-surface as a differentiating character;
«M. Thomasi», however, differs from M. Wangenheimianus
in having its lower leaf-surface entirely covered with

1. Homblé 1228, Delevoy 111 (Br); see 41, pp. 175-177.
2. Thomas 1250 (Br); see 41, pp. 182-3.
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indumentum, as in M. magnificus, in which species it

should undoubtedly be included.

M. Verdicki De Wild.", a species based upon one flower-
ing specimen, the fruits being unknown. It was compared
by its author especially with M. Homblei, in the type-
-specimen of which, however, the inflorescence is shorter.
But there is considerable variation in inflorescence-length
within the species of Monotes, and it does not seem
necessary to separate Verdick’s specimen from M. Homblei
on this character alone; the open flowers of the two forms
are similar in size, and the leaf-characters are essentially
identical; « M. Verdicki» may, in fact, be considered simply
as a small-leaved specimen of M. Homblei which, it has
already been noted, shows a considerable range of variation
with regard to leaf-size.

In his collected account of the genus Monotes, given
in 1927 (41), pe witpman dercribed two further new species,
M. angolensis and M. Gossweileri.

M. angolensis De Wild. was based primarily upon
Angolan material, with which its author associated two
rather doubtful specimens from the Belgian Consgo % pE
wiLbMAN was inclined to ally this species with «M.
Verdicki», and further to compare it with M. katangensis;
his views with regard to the possible relationships of M.
angolensis must, however, have been the outcome of an
incomplete examination of his material, and a more cogent
suggestion was made in a note to M. hypoleucus (41, p.
175), indicating that he recognised the similarity of type
which exists between M. hypoleucus and M. angolensis:
M. angolensis has, in fact, the essential characters of a
small-leaved M. Aypoleucus. It may be conveniently noted
here that in «Conspectus Florae Angolensis», the two
forms were treated separately, although closely associated
(10, p. 135); the actual reason for separate treatment in

1. Verdick 374 (Br); noted as « Vatica africana var. bypoleuca» and as
«M. hypoleucus», originally (40); described as a new species in 1927 (41, pp.
183-185).

2. Gossweiler 2910 & 2893, from Angoln; Delevoy 502 & 523, from
the Belgian Congo (Br); sec 41, pp, 168-170.
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this work was based upon what now appears to be a mis-
conception concerning the content of M. hypoleucus,
certain forms having been associated with the original
WELWITSCH specimen, which are now, on account of the
type and extent of lateral venation, considered to be of
the M. elegans type, in which the lateral veins practically
reach the margin of the lamina, whereas in the original M.
hypoleucus and M. angolensis, they anastomose some little
distance from the margin (see footnote 2, p. 340). Actually,
the writer has not seen any specimen exactly «matching»
the original M. hypoleucus; the only differences between
it and M. angolensis, however, lie in the size of the leaves
— a relatively unimportant point in Monotes, within certain
limits — and in the average colour of the indumentum of
the lower leaf-surface. The dusky colour of the lower leaf-
surface in M. angolensis at first appeared to be somewhat
characteristic, as compared with the greyish-white of
Welwitsch 1036; but detailed examination of a number of
specimens of M. angolensis has revealed the fact that the
colour is very variable, being apparently dependent upon
the number of resin-containing glandular hairs mixed
with the ordinary type of simple hair. The question there-
fore arises whether M. angolensis represents the same
species as M. hypoleucus; the writer is now inclined to
believe that it does, and moreover, that M. angolensis
represents the more normal state for the species, so far as
leaf-size is concerned, the size and texture of the leaves
in Welwitsch 1036 indicating a vegetatively-vigorous and
quickly-grown condition; or at least it may be suggested
that M. angolensis is a small-leaved, possibly ecological,
variety of the same fundamental type as M. hypoleucus.
It is an interesting point that if the specimens of Gos-
sweiler and Lynes are, as they undoubtedly should be,
excluded from M. hypoleucus as originally defined from
Welwitsch 1036 (see footnote 2, p. 340), and the doubtful Dele-
voy specimens excluded from M. angolensis, the two forms
are found to be confined to a restricted Angolan area,
occupying the higher land of the adjacent provinces of
Huila, Bié and Benguela. Until more material, with com-

43
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prehensive field-notes, is available, it is, of course desirable
to maintain the two specific designations: so that, at the
moment, M. hypoleucus, as originally described by wer-
WITSCH, appears to be represented only by several specimens
of the same number, Welwitsch 1036. It may be noted
that the inflorescences of the two forms, M. hypoleucus
and M. angolensis, are of the same few-flowered paniculate
type.

M. Gossweileri De Wild. !, apparently an exclusively
Angolan form, very distinct in habit, being, according to
notes attached to the original specimens, a low shrub,
with stems spreading in a caespitose manner. DE WILDEMAN
allied this form to ciic’s «Monotes acuminatus», with
little justification, for, as pointed out above, this latter
species is of another generic type, while M. Gossweileri,
although so distinet in habit, is certainly a Monotes,
having the typical axillary inflorescence and stamens
with the small triangular connective, characteristic of by
far the larger section of the genus. M. Gossweileri is very
close to M. Homblei in type and distribution (although
not necessarily in amount) of indumentum on upper and
lower surfaces on the leaves, but it is quite distinct from
that species in its very short petioles, and smaller number
of lateral veins, associated with much smaller leaves, which
are of variable shape, particularly so far as the apex is
concerned; the not infrequent tendency to acuminate form
of the latter is certainly somewhat reminiscent of « Mono-
tes acuminatus», and may account for pE WILDEMAN 8 Sus-
gestion of affinity between the two types 2

In 1931, as a result of cenerar smurs’ (1930) botanical
expedition to Rhodesia, pr. 5. HurcHINSON gave a list of
species of Monotes from that area, principally from the
Northern Province (25). Six new species were proposed,

1. Gossweiler 3904 (Br; also BM, Coi, K, Lish. JC); see 41, pp. 173-4.
2. DE WILDEMAN further added to his list of «new Monotes spp.» two
forms which need not he considered here, namely: —«M. Gilleti», which is
undoubtedly the same species ns GILG's original «M. acuminatus», teansferred, as
noted above, to another gdeneric type, Marguesia (see p. 335; cf. also 4); and
«M. Sapini», also a Marquesia (3, pp. 723 er seq. ).
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four of them being considered as entirely new discoveries,
these are as follow: —

M. cordatus Hutch. !. The material upon which this
species is based suggests, at sight, a mature condition of
M. discolor ; and a detailed comparison of the original and
subsequently-named specimens of «M, cordatus» with ma-
terial included under M, discolor (and also originally under
«M. kapiriensis») has indicated that HuTCHINSON'S new
species is old, fruiting material of the same specific type,
the leaves having become glabrous and lost their «resiny
roughness» as the slandular hairs have dried out. The
fruits of « M. cordatus» also agree in general type with
those of M. discolor.

M. lukuluensis Hutch. 2 In this cage, again, the essential
characters of the leaves and fruits suggest that the mate-
rial under consideration is an old specimen of the general
M. discolor type, the leaf-bases being somewhat less cor-
date than is typically, although by no means invariably,
the case in that species; the upper leaf-surface still has a
rather granular, resiny appearance in «M. lukuluensis»,
It thus appears that r. . rries’ original M. discolor repre-
sents a variable and widely-ranging type, which includes
not only M, kapiriensis De Wild., but also M. cordatus and
M. lukuluensis, as defined by HuTCcHINSON.

M. oblongifolius Hutch. % The type specimen in this
case also consists of mature leaves and fruits: the charac-
ters suggest an alliance with M. angolensis, from which,
however, the specimen differs in the facts that its lateral
veins run somewhat nearer to the leaf-margin than in thaf
species, and that its upper leaf-surface is almost glabrous,
With remains, only, of simple and stellate hairs and resinous
glandular hairs; in this point it is reminiscent of the dis-
color group. The aspect of the lower leaf-surface is espe-
cially similar to that of M. angolensis. It is impossible, at
the moment, to determine whether this form does indeed :

1. Hutchinson and Gillett 3703 (K); Milne-Redhead 598 (K): and Ste-
venson 64 8 142 (K, IFI).

2. Hutchinson and Gillett 3741 (K, Br).

8. Hutchinson and Gillett 3765 (K, Br).
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represent a distinct species, or whether it is'a hybrid segre-
gate, one of the parental forms being M. angolensis.

M. obliguinervis Hutch. !. This species does not appear,
at first sigsht, to be sufficiently ditferent from the nume-
rous and varying forms included under M. katangensis to
warrant the suggestion of a new specific epithet. The outs-
tanding characteristic of the leaves is the straight and obli-
que course of the closely-placed and strongly-marked lateral
veins; not infrequently, however, the venation has a simi-
lar aspect in what appear to be otherwise very typical
specimens of M. katangensis. The leaves are poorly-preser-
ved, but they are of the same general shape as those of
M. katangensis, particularly so far as the apex is concer-
ned ; there is the same tendency, as in that species, to the
formation of subsidiary glands in the axils of the lateral
veins: while the indumentum of the upper surface is of
the same type, and disappears in the same manner, leaving
the surface dotted with the rather enlarged bases of the
hairs: moreover, the rounded, softly-pubescent twigs, the
form of the inflorescence, and the apparently immature
fruits, with their somewhat cone-shaped, apiculate ovaries
and reddish wings, are all of the general M. katangensis
type. The lower leaf-surface of the Rhodesian specimen is
entirely covered by an indumentum similar to that of
M. katangensis, but much more sparse; this condition may,
however, occur in otherwise quite typical specimens of
M. katangensis, also from Rhodesia % A significant feature
of M. obliguinervis is the occurrence of a certain number
of stamens with a very small triangular connective amon-
¢st those of the ordinary katangensis form, which are
without such a connective; a similar occurrence has been
noted in another Rhodesian specimen, which, moreover,
possesses lateral venation reminiscent of that of M. obliqui-
nervis, but in association with a dense lower indumen-

1. Hutchinson and Gillett 3963 (K, Br).

2. Cf Pole Fvans 3045 (2) (K); see also Gamwell 160 (BM), in which
the meshes of the vein-reticulum of the lower lenf-surface are almost free from
indumentum.
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tum !. The combination of characters in these specimens
of general katangensis type suggests their hybrid origin —
a suggestion which seems to be confirmed by examination
of a very significant specimen from the Katanga 2 This
specimen is near to M. africanus in the characters of its
twigs and leaf-surfaces, and in petiole-length, while the
leat-shape (particularly as regards the apex), and the type
of venation indicate some relationship to M. katangensis.
The fruits accompanying the leaves and twigs of this speci-
men are detached, there being no indication of inflores-
cence-type; the fruits themselves give no especial clue with
regard to affinities, except that the wings are of the same
reddish tinge as in young fruits of M. katangensis, and
this feature of itself is of little value, for a red tinge
occurs in the fruit-wings of various forms. Since the fruits
are too mature to yield remains of the staminal wharls, it
is impossible to say whether the stamens of this specimen
were with or without connectives, or whether both forms
occurred, as in M. obliguinervis. The leaf-characters of
Quarré’s Katanga specimen, however, undoubtedly susg-
gest a combination of those of M. africanus and M. katan-
gensis; and it may be that HurcHinson’s «M. obliguinervis»
and the various aberrant forms which have been conside-
red as «near to M. katangensis», but showing a lack of
exact conformity to that species in such a way as to sug-
gest modification by another species, rather than simple
variation, represent a plexus of hybrid segregates, only
slightly modified, in these particular instances, by the
characters of the second form, which may be, according to
the indications provided by Quarré’s specimen, M. africa-
nus; it further evidence proves this to be the case, it will,
of course, be necessary to prefix the hybrid sign to the
specific name M. obliguinervis. In support of this sugges-
tion of hybridity between the two species, it should be
observed that M. africanus, in its regional forms, and

1. Pole Evans 4868 (28) (K).
2. Quarré 1773 (Br).
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M. Lkatangensis each occur, both in the Katanga and in
Northern Rhodesia 1.

The two remaining new species of Monotes in HuT-
cuisoN’s Rhodesian list are as follow :

M. glandulosissimus Hutch., based primarily upon a
specimen collected during the 1930 expedition, reference
being also made to certain specimens collected by Dr. Burtt
Davy in Northern Rhodesia, during a Central African
tour in 19292 It does not seem possible to distinguish
specifically between these specimens and Kirk’s original
Rhodesian discovery, « Vatica africana Welw. var. glome-
rata Oliv.», which should, as noted above (p. 343), be
included in pE witpMan’s species M. katangensis. HuTcHIN-
soN’s suggested designation for the later-collected Rhode-
sian material thus seems to be unnecessary; for in the
form of the inflorescence, in the structure of the stamens,
and in essential leaf-characters, the specimens from the
Katanga and from Rhodesia undoubtedly represent the
same specific type.

M. tomentellus Hutch. et Milne-Redhead. The type
of this species is a specimen from Southern Rhodesia,
collected by Teague in 1915, and in the first instance,
referred tentatively to M. Engleri Gils. So far as the
present writer is able to determine from a comparison
with the origin al . Engleri, and an examination of a
considerable amount of material of the same type, at
varying stages of maturity, M, Fngleri is the correct refe-
rence for Teague’s specimen, and the species M. tomentel-
lus is superfluous. As previously noted (p. 340), M.
Fngleri seems to be a small-leaved, but quite distinct,

1. M. africanus: from the Katanga, cf. Ritschard 1561 (Br): from N.
Rhodesia, ¢f, Duff 71/33 (IFI). M. katangensis: from the Katanga, cf. Quarré
369 (Br); from N. Rhodesia, cf. Duff 402/32 (IFI).

(N. B. No specific epithet is as vet suggested for Quarré 1773; and since
the stamen-type is not Known, it is not possible to refer to it in the key which
summariges this account of the genus Monotes).

2. Hutchinson and Gillert 3595 (K); and Burtt Davy 20950 and 20857
(K). It may be noted that Burtt Davy also collected similar materia! in the
Belgian Congo, in 1919 [17857 (K)].
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member of the M. caloneurus circle of affinity, which, as
a whole, is closely connected with M., hypoleucus; it is,
therefore, of interest to find that certain specimens collec-
ted by Swynnerton, and listed by saxer as «M, hypoleucus»,
are actually of the M. Engleri type, and are, indeed,
included under « M. tomentellusy by HurcHiNson and
MILNE-REDHEAD in the original diagnosis of their proposed
species. A further point of interest in connection with
Swynnerton’s specimens is that they were collected between
1905 and 1908, from a locality in Southern Rhodesia
not very far distant from the locality which in 1905
vielded the original M. Engler;i ..

In a survey of John Gossweiler’s plants from Angola,
made in 1932 as a preliminary study for a work on the
flora of that area, exerr (14) described two further forms
of Monotes, namely :

M. loandensis Exerr 2. This species is clearly of the

caloneurus alliance, but is quite distinct in aspect, with its
smaller, narrower leaves, frequently somewhat spathulate
in shape, its shorter petioles and smaller number of lateral
veins; moreover, the midrib and bases of the lateral veins
on the lower leaf-surface are much more markedly glabrous
than in M. caloseurus.

li. Hutchinsonianus Fixell . This species is closely
allied to the group of forms which includes M. adenophyl-
us, M, glandulosus, M. Wangenheimianus and M. Delevoyi;
it differs from them, and approaches M, Homblei and
M. Gossweileri, in the presence of occasional stellate hairs
in the meshes of the vein-reticulum of the lower surface
of the leaf; more material is however required to elucidate
the significance of this approach to two species otherwise

1. The specimens associnted under « M, tomentellus» by HUTCHINSON
and MILNE-REDHEAD are: Teague 431 (K), from the Umtali area Eyles 4555
and 4646 (K}, from the neighbourhood of Salisbury, 5. Rhodesia: and Swyn-
fierton 157 and 1314 (K, B M), from the Buzi district (cf. BAKER, 1). The origi-
nal M, Engleri (Engler 3159), like Teague 431, came from the Umtal; area, a
little to the north of the Buzi hishlands,

2. Gossweriler 9492 (Coi, BM, Lis. JC).

3. Gossweiler 9581 (Coi. BM, Lis. JC); see also Gossweiler 1440 (BM).
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distinct, and on this account it seems advisable to maintain,
at least for the time being, exerr’s specific designation for
these Angolan specimens, although their similarity is
aspect and structure to M. glandulosus and M. Delevoyi is
very marked.

In the course of a study of the genus Monotes as
represented in Angola, the present writer has recently
added four new types to the list; these may be outlined as
follows:

M. Dawei Bancroft 1. This is clearly a member of the
caloneurus alliance, although at first sight it appeared to
be quite distinct from M. caloneurus itself in the narrow
form of the leaves, and in the possession of a distinct indu-
mentum on the mature upper leaf-surface. Actually, howe-
ver, after examination of a considerable amount of material,
M. Dawei proves to be the least distinct member of the
caloneurus group of forms; and it now seems likely that
it represents a somewhat extreme, narrow-leaved form of
M. caloneurus itself, with more remains of upper indu-
mentum on the mature leaves than is usual; certainly
there are «border-line» specimens which it is difficult to
refer definitely to M. caloneurus or M. Dawei. It would
be, perhaps, advisable to distinguish this form as «M. ca-
loneurus forma Dawei» rather than to give it the status of
a distinct species; or, at any rate, if «Dawei» is retained as
a specific designation, it should be fully recognised that the
aspecific differences» between M, caloneurus and M. Dawei
are not of the same magnitude ag those between M. calo-
neurus and M. Engleri, also of this same group of allied
forms.

M. Pearsonii Bancroft 2. This species is plainly allied
to M. discolor as indicated by the type and distribution
of the indumentum of the upper and lower leaf-surfaces.
I¢ is, however, distinct in leaf-size and proportions, and 1ts
fruits are especially characteristic, with their long, narrow
and pointed, accrescent, sepals, which are rather markedly

1. Dawe 324 (f1.) (K); Baum 925 (fr.) (K, BM, BD, Coi). See 54 and 10.
2. Pearson 2649 (K). See 5 and 10.
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unguiculate at the base, and said to be of a bright scarlet
colour in the fresh condition.

M. Noldeae Bancroft!, This again appears to be a distinet
form, although combining to some extent the characters of
M. africanus and M. angolensis, in such a way as to
suggest its origin by hybridity of those two species. The
general aspect of M. Noldeae is also similar, at first
sight, to that of M. Engleri of the caloneurus alliance,
but it is distinct from M. Engleri, and nearer to M. loan-
densis of the same alliance, in that the midrib and lateral
veins are practically glabrous on the lower leaf-surface.
Much more material is necessary to prove the correctness
or otherwise of the suggestion with regard to the hybrid
origin of M. Noldeae.

M. rubriglans Bancroft 2. This form is known only
from a single specimen, and appears to be a somewhat
small-leaved type of the M. glandulosus form-group,
distinct in the red colour of its extrafloral nectary.

Amongst a number of Monotes specimens collected in
Northern Rhodesia, Nyasaland and Tanganyika Territory
and recently sent to Kew by the late Mr. B. D. Burtt, no
actual new types have been descovered, but distribution-
-areas of previously known species have been extended,
and the collection is of considerable value in that it
provides certain «connecting links» for distributions other-
wise somewhat difficult to explain; this is especially illus-
trated in the case of Monotes Engleri and the nearly-related
«M. rufotomentosus».

The most recent collection of Monotes examined by
the present writer is that made by the late Dr. L. w. car-
RIsSO and his colleagues in Angola during the 1937 expe-
dition (14 a). Besides adding new area records and contri-

uting some interesting variations of known species, this
collection contains two distinct new forms, namely:

1. I, Nolde 202 (BD); also Gossweiler 9520 (Coi, Lish. JC, BD, BM).
See 6 and 10,

2. Bonnefoux et Villain 57 (P). See 10, pp. 133 & 138.
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M. Carrissoanus Bancroft . This species falls within
the « Monotes discolor éroup» of forms, agreeing with them
in type and distribution of indumentum; in general leaf-
-shape it is similar to M. oblongifolius of this group. In
the relation of the lateral veins to the leaf-margin, it is
more similar to M. angolensis than to Moblongifolius; it
is, however, outstanding and different from either of these
two species in the considerable irregularity of the tertiary
venation, in the possession of markedly long petioles,
slender infructescences, and slender-winged, crimson to
red-brown fruits.

M. xasenguensis Bancroft > This is clearly allied to
M. glaber Sprague, from which it differs in the possession
of longer petioles and more numerous lateral veins, and
in the more or less heart-shaped outline of the leaf-gland.

From the foregoing chronological survey of the genus
Monotes, it will be seen that, to date, thirty-six species
have been proposed. Of the thirty-six specific epithets,
seven are here considered as synonyms, namely:

M. kapiriensis De Wild.
M. cordatus Huteh. — M. discolor R. F.. Fr.
M. lukuluensis Hutch.
M. glandulosissimus Huteh. — M. katangensis De Wild.
M. tomentellus Hutch. et
Milne-Redhead = M. Engleri Gilsg.
M. Thomasi De Wild. — M. magnificus Gilg.
M. Verdicki De Wild. — M. Homblei De Wild.

1. Exell and Mendonga 1788 (BM, Coi); also Gossweiler 11,311 (BM, Cai).

Monotes Carrissoanus Bancroft, sp. nov., cum speciebus sectionis M. disco-
loris proprietate et distributione indumenti foliorum congruens, sed nervis tertii
ordinis irregularibus, nervis lateralibus utrinque 10-13 (plerumdque 11-12) cum
nervis subsidiariis brevis crebris, et petiolis longis (saepissime 2.2—2.6 em. lon-
gis) differt.

{Full dingnoses of this and the following species hawe now appeared in the
Journal of Botany, 1939).

2. Gossweiler 11,755 (BM, Coi).

Monotes xasenguensis Bancrﬂft, Sp. Mov., affinis M. gf{!bro Spmguu. sed
petiolia longioribus, nervia latzra'ibus pluribus, et glandula foliorum plus minusve
cordata differt.
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With regard to the remaining twenty-nine species, a
consideration of the taxonomic notes appended to the
chronological list will indicate that there are, within the
genus Monotes, eight types, or main lines of development,
which may be defined as follows: —

1. The KATANGENSIS type, distinct from all other
groups of Monofes species in the possession of stamens
without a triangular prolongation of the connective. The
leaves pOsSsSess an upper indumentum outstandingly, at
least, of rather coarse simple hairs, which, in M. katan-
gensis De Wild. itself, disappear more or less comple-
tely at maturity; a «general» lower indumentum; and
a varyingly acuminate, acute, or apiculate form of the
apex. Associated with M. katangensis is M. dasyanthus
Gilg, which may be distinguished by its broader leaves,
more persistent upper indumentum, and small, though
dense, axillary inflorescences; the new Ansgolan material
however, presents specimens which appear to be inter-
mediate between typical specimens of these two species.
Reference must be made under this heading to M. obligui-
nervis Hutch., of which the majority of the leaf, inflor-
escence and fruit characters ally it with M. katangensis;
the occurrence of stamens of mixed type, both without
and with a prolonged connective, and the sparse, though
general, nature of the indumentum of the lower leaf-
-surface, however, suggest the origin of M. obliguinervis
by hybridity between M. katangensis and a merber of the
morte typical form~groups of the genus, possibly M. africanus.

The other seven lines of development are characterised
by the prolongarion of the stamen-connective as a trian-
gular appendage; as a whole, they are represented by
closely-allied species, the distinctions between which are
often very ill-defined.

2. The GLABER type, in which both leaf-surfaces
are glabrous, and the lateral veins taper and anastomose
conspicuously short of the leaf-margin. This type is represen-
ted by two species, M. glaber Sprague and M. xasenguensis
BEnciofi Much material of the former species is available,
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and this shows considerable variation in leaf-size and
shape; the variations in leaf-size are, however, indepen-
dent of the more restricted variations in petiole-length and
lateral vein-number.

3. The AFRICANUS type, in which the upper leaf-
-surface is slabrous, while indumentum occurs only on the
veins of the lower surface; the lateral veins run close to
the leaf-margin. M. africanus (Welw.) A. DC. appears to
be the only species representing this type, but it has various
regional forms, differing in leaf-size and in proportions of
length to breadth of the lamina; the amount of lower indu-
mentum may also be variable —a glabrous form, recalling
M. glaber, has indeed been recorded; but all forms agree
in petiole-length and in lateral vein-number, both of which
show only a small range of variation, which, again, is inde-
pendent of variations in the size of the lamina.

4. The GLANDULOSUS type, represented by six very
closely-allied forms, M. glandulosus Pierre, M. Dele-
voyi De Wild., M. Hutchinsonianus Exell, M. Wangenhei-
mianus Gilg, M. adenophyllus Gilg and M. rubriglans Ban-
croft. These forms are similar in the possession of leaves
characterised by the following points: — The upper leaf-
—surface bears an indumentum of, at least predominantly,
simple hairs, amongst which occur a varying number of
slandular, resiniferous hairs; the indumentum as a whole
is variable in amount and tends to disappear as the leaf
matures. The lower indumentum is of the same type and
composition as that of the upper leaf-surface, and also is
variable in amount in different specimens, and in different
states of development, of the same species; it occurs typi-
cally over the veins only, so that the meshes of the reti-
culum are generally glabrous (cf. the AFRICANUS type),
althoush occasional isolated stellate hairs may occur, asin
the type specimen of M. Hutchinsonianus; the epidermis
of the meshes is, however, always plainly visible. The late-
ral veins of all these species run close to the leaf-margins
before anastomosing. The leaves within the group vary
greatly in size, although they are, on the whole, large;
M. rubriglans has the smallest leaves, while those of

g
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M. Wangenheimianus are very large, but it should, of
course, be remembered that these two forms are known
from the type specimens only. The shape of the leaves also
varies, from somewhat oblong and «straight-sided » in
M. glandulosus (also a single-specimen form ') to broadly-
elliptical, obovate, or sub-orbicular in M. Wangenhei-
mianus; the leaf-base is typica'ly rounded to sub-cordate;
and there ts a tendency — manifested particularly in M. De-
levoyi and M. Wangenheimianus —to the formation of
subsidiary leaf-glands in the axils of the lateral veins. So
far as can be determined, inflorescence, flower and fruit
structures are uniform in the group; the inflorescences are
apparently exclusively axillary, as in all known species of
Monotes, except M. katangensis and M. obliguinervis, and
are of the more lax, few-flowered type.

It is very debatable how far these six forms should be
considered as separate species; it may be that they are
only geographical or ecological forms or varieties of a
single species. For the moment, however, since there is
comparatively little material, and since, moreover, it hasg
been collected in more or less isolated localities, it is conve-
nient to keep them separate for purposes of reference, but
it should be remembered that the «specific difference»
between, for example, M. glandulosus and M. Delevoyi, is
very far from being of the same order as that between
M. africanus and M. hypoleucus, and even these, it may
be recalled, were originally considered by werwitsce and
by oLiver to be varieties of a single form. For the moment
then, and for convenience of reference, these six closely-
-related forms, constituting a group characterised by the
features outlined above, may be distinguished as follws:—
M. glandulosus, an Angolan form, with leaves somewhat
oblong in shape; M. adenophyllus (Tanganyika), a form
having a conspicuous upper indumentum, even in fairly
mature leaves, and being further characterised by a fringed
and somewhat undulating leaf-margin; M. Wangenhei-

1. An Angolan specimen collected by Admiral Lynesin 1927 (BM) approa-
ches M, glandulosus in leaf-characters, the outstanding difference consisting in
the shape of the lamina-base, this being somewhat cuneate, as in M. loandensis,
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mianus (Tanganyika), with very large, broadly-ovate to
sub-orbicular leaves, and a distinct tendency to the forma-
tion of subsidiary leaf-glands; M. Delevoyi (characteristi-
cally from the Katanga, but similar specimens have also
been recorded from Tanganyika and Northern Rhodesia ?),
with leaves of very variable size, but generally smaller
than those of M. Wansenheimianus, broadly-elliptical to
sub-cordate in outline, having occasional subsidiary leaf-
-slands, typically rather thin-textured, with a very sparse
upper and lower indumentum, the latter almost invariably
guite absent from the meshes of the vein-reticulum; M.
Hutchinsonianus (Angola and Katanga), with broadly-
-elliptical leaves, very similar in appearance to those of
M. Delevoyi, but characterised especially by the occurrence
of isolated, but not infrequent, stellate hairs in the meshes
of the vein-reticulum on the lower leaf-surface; and M.
rubriglans (also from Angola), with comparatively small
leaves, practically glabrous mature leaf-surfaces, except for
the presence of glandular resiniferous hairs, and distinct
in the possession of a small, flat, red-coloured leaf-gland.

The differences between M. glandulosus, M. Wangen-
heimianus and M. Delevoyi, especially, seem to be more
in degree than in kind, and since, of the three specific
epithets, glandulosus has priority, this whole group of six
closely-related forms may be conveniently referred to as
the «glandulosus group», or as representing the «cLaNDU-
rosus type» of development.

5. The caroseurus type. This line of development is
represented by an alliance of similar forms, in which the
lateral veins run close to the leaf-margin, and which agree
in the possession of a typically somewhat shagg¢y indu-
mentum on the upper surface of the young leaves, and in
the occurrence of a fine, close indumentum in the meshes
of the vein-reticulum of the lower leaf-surface. The upper
indumentum disappears at maturity, to a greater or less
extent, tending to leave the surface glabrous, especially in

M. caloneurus Gilg, M. loandensis Fxell and M. Engleri

1. e. g, Wigg 395 (IFI) and B. D. Burtr 5924 (K and IFI), respectively.
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Gilg; in M. Kerstingii Gilg there are more often remains
of indumentum, while in M. Dawei Bancroft, a readily-
-detectable residuum of shaggy hairs appears to constitute
the normal condition in mature leaves.

The lower indumentum completely covers the leaf-sur-
face, even at maturity, in M. Kerstingii and M. Engleri;
in M. caloneurus, M. loandensis and M. Dawei, however,
the midrib and at least the thicker, basal portions of the
lateral veins are more or less glabrous at maturity, although
the finer veins and the meshes of the reticulum are com-
pletely covered by the indumentum.

As having very distinct affinities with the members
of the «caloneurus alliance», M. elegans Gils must be
considered here. This is a widely-ranging species, or rather
group of forms, to be found in the typical Monotes habi-
tats. i. e., in open forest or savannah woodland, on acid
soils, from Angola through Northern Rhodesia to Tan-
ganyika. The Angolan forms of M. elegans are very
similar to M. hypoleucus, and so, indeed, is the type
specimen from Tanganyika; these typical examples appa-
rently differ essentially from M. hypoleucus only in the
character of the lateral venation, which has a closer
relation to the leaf-mar:in than in that species (see
footnote 2, p. 340). In this respect, M. elegans is more similar
to M. caloneurus; actually, some of the more easterly forms
of M. elegans are extremely difficult to separate from
M. caloneurus, since they approach the latter in the pos-
session of a somewhat more shaggy upper indumentum
than is typical for M. elegans '. This species thus seems to
include a number of variable forms, intermediate between
M. caloneurus and M. hypoleucus; whether its apparently
intermediate nature, and its variability, are due to an ori-
ginal hybridisation between those species, or whether
external conditions emphasize its close relationship, some-
times to one, sometimes to the other, species, it is at the
moment impossible to say definitely; on the grounds of

1. Cf., for example, Nutt 5. n. (K), from Kambole, 5. W. of L.
Tanganyika.
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the known distribution of M. caloneurus and M. hypoleu-
cus, the suggestion with regard to hybridity certainly
seems unlikely. In connection witht he origin and relation-
ship of this, and other, forms, however, a very significant
fact with regard to the occurrence and habitat of many of
the specimens submitted for identification must be taken
into consideration: namely, that considerable areas of open
forest and savannah woodland, in the more colonised
districts, for example in Tanganyika and Northern Rho-
desia, have been at some time under cultivation. The method
of preparing the land for agricultural purposes appears to
have been by cutting down the woody material, burning
it over as it lay upon the sround, and digging in the ash;
the stumps of shrubs and trees remained in the ground
and when the land passed out of cultivation, the woody
plants asserted themselves once more by Serld'fng up coppice-
shoots. It must be remembered that the leaf-characters of
such shoots are often much modified !, and that without
a thorough knowledge of the country and its agricultural
history, it is impossible to pronounce upon the affinites
of this coppice material; the herbarium systematist is
entirely dependent upon workers in the field for full
information concerning both habit and habitat of the
specimens sent for identification. The type specimen of
M. elegans, which is similar to the Angolan specimens in
its approach to M. hypoleucus, came from the Tabora
District of Tanganyika, having been collected by Holtz in
1904; much of this area, according to the account of Forest
Officers, has oW ]:JEEn bul’nt over and cu]ti\?ateﬂ in 1:?(18
manner indicated above, and it is an interesting and signi-
ficant fact that it is the later-collected Tabora material
like that sent by Adamson (s. n.), which is a-typical, or
variable, in aspect.

Also connected with the «caloneurus alliance», in this
case through M. Engleri, is M. rufotomentosus Gilg. It
will be remembered that the diagnosis of this species was

1. Cf. the practical impossibitity of identifying the European FElms from
coppiee material.
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based upon two specimens from the Uhehe Highlands
in Tanganyika, Goetze 501 and 683. These are super-
ficially similar, but they differ in certain respects:
namely, the inflorescences of 683 are somewhat shorter
than those of 501; the upper leaf-surfaces of 683 are practi-
cally glabrous and similar to those of M. africanus, while
those of 501 have scattered remains of hairs and a good
many short, round-headed resiniferous hairs: the lower
leaf-surfaces of 683 have a very fine reticulum, and gene-
rally much more tomentum than in 501, including a num-
ber of very fine stellate hairs in the meshes of the vein-
~reticulum. It should be noted that, with the exception of
the latter point, the presence of stellate hairs in 683 and
their absence in 501, the differences Fetween the two speci-
mens are more in degree than in kind, and might concei-
vably have been due to somewhat different growth-condi-
tions. There being a good deal of material of these two
specimens in the different herbaria, it was possible to
compare the petiole-length and the number of lateral veins,
and to show that in these points, also, there are slight
differences which contribute to a certain difference in aspect
of the specimens as a whole: the petioles are distinctly
shorter in 501 than in 683, and the number of lateral veins
1s smaller; in these respects, 501 approaches M. africanus,
while 683 is more similar to M. Engleri.

Other specimens from Tanganyika, Nyasaland and
Northern Rhodesia subsequently referred to M. rufoto-
mentosus by Gilg and other investigators show a wide
range of variation in detail, some of them very nearly
approaching M. africanus in leaf and inflorescence charac-
ters, and others showing a marked similarity to M. Englerr.
It is possible, of course, that M. rufotomentosus may be a
plexus of variable forms produced as a result of former
cultivation operations, as deseribed under consideration of
the case of M. elegans, and the approach to the characters
of M. africanus or M. Engleri may be apparent only, and
incidental, rather than an indication of origin; but it has
been possible to examine so comprehensive a series of
forms ranging between M. africanus and M. Engleriin

45
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aspect and in details of structure, that the suggestion or
hybridity is, in the case of M. rufotomentosus, at least
not unreasonable. The approach to the characters of M.
africanus and M. Engleri is easily accounted for if the idea
of hybridity is valid, since M. africanus, although typically
Angolan, extends, in its various forms, through Northern
Rhodesia as far eastwards as Nyasaland and Tanganyika;
while M. Engleri, although most frequent in Southern
Rhodeisa, also appears to extend into Tanganyika (Uhehe
Plateau) and Nyasaland, as well as into Northern Rho-
desia (Abercorn District) . It may be noted that in the
specimens from Tanganyika and Nyasaland, the amount
of indumentum on the lower leaf-surface is somewhat less
than in the type of M. Engleri, althousgh it is distinctly
more than in Goetze 683, one of cig’s original forms of
M. rufotomentosus, and the general aspect of the specimens
is thus immediately reminiscent of M. Engleri. It is at
least evident that M. rufofomentosus is not a «species»
with definite limits, even when normal variation is allowed
for; it must be regarded rather as a range of forms, the
extent and type of the range indicating its not improbable
origin by hybridity.

In connection with the «M. rufotomentosus plexus»,
it may be noted that certain specimens from Southern
Rhodesia seem, at first sight, to be of this general type; a
closer examination, however, reveals an apparent combi-
nation of the characters of M. Engleri with those of M.
glaber; hybridisation in this case might readily be accoun-
ted for by the occurrence of the two species in close pro-
ximity 2

A form of which the general aspect has a certain simi-
larity to that of members of the caloneurus alliance, espe-

cially to M. Engleri and M. loandensis, is M. Noldeae

1. St Claic Thompson 461 (K) (Tanganyika); B. D. Burtt 5925 (K, IFI)
(Nyasaland); B. D. Burtr 5921 (K, IFI) (Northern Rhodesia).

2. Such apparent hybrids are Kelly-Edwards s. n. (IFI), a spzcimen from
near Salisbury, in which area both M. Engleri and M. glaber oczur, and Munro
1684 & 1750 (BM), from Victoria, from which locality M. Engleri has been
recorded, while M. glaber occurs in the neigshbouring Selukwe area.
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Bancroft (see p. 355); a consideration of the iype and
distribution of indumentum in the leaves of this species
for the purpose of construction of an identification-key,
would, at any rate, place it under the CALONEURUS type.
From a detailed analysis of its leaf-characters, howe-
ver, it seems not unlikely that the similarity to M. Engleri,
for instance, may be a matter of superficial aspect only,
for M. Noldeae certainly combines the characters of M.
africanus and M. angolensis in such a way as to susgest
its probable origin by hybridity of these two species. The
distribution of M. Noideae, however, as at present known,
does not support this suggestion.

6. The HYPOLEUCUS type. This type includes M.
hypoleucus (Welw.) Gilg and M. angolensis De Wild.,
the very close relationship between which has been
discussed on p. 347; the main leaf-characters of the type
are the close, general indumentum of the lower surface,
the persistent «velvety» indumentum of stellate or bran-
ched hairs on the upper surface, and the anasfomosis of
the lateral veins at some distance from the leaf-margin.
This type, as indicated above, is closely connected with
the CALONEURUS type by M. elegans.

7. DISCOLOR type. This is represented by M. dis-
color R. E.. Fr., M. Pearsonii Bancroft and M. Carrissoanus
Bancroft. These possess a general indumentum similar to
that of M. Aypoleucus on the lower leaf-surface, and an
upper indumentum characterised by the presence of many
glandular hairs, the other hairs — simple, stellate or tufted
— being sparse; the upper leaf-surface, indeed, tends to
become more or less glabrous, and, in M, discolor itself,
even somewhat shining, at maturity. In M. discolor, the
lateral veins run close to the leaf-margin before anas-
tomosing, as in the CALONEURUS type, while in M. Car-
rissoanus they anastomose some distance from the leaf-
~margin, as in the HYPOLEUCUS type; in M. Pearsonii,
the «lateral vein : leaf-margin relationship» is interme-
diate between that in .M Carrissoanus and in M. dis-
color. M. oblongifolius may be included under this type,
its leaf-surfaces being very similar to those of M. discolor,
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and the relation of lateral veins to leaf-margin being as
in M. Pearsonii. The origin and status of M. oblongifolius
is, however, somewhat difficult to assess; in leaf-size,
petiole-length and lateral vein-number it is very reminis-
cent of M. angolensis, from which it differs in the almost
slabrous upper surface of mature leaves and in fthe
somewhat nearer appoach of the lateral veins to the leaf-
—margin: its characters certainly provide connecting links
between the HYPOLEUCUS type, as represented by M.
angolensis, and the DISCOLOR type, as represented by
M. discolor itself.

8. The HOMBLEI type, represented by three quite
distinct species, M. magnificus Gils, M. Homblei De
Wild. and M. Gossweileri De Wild. These all agree in the
possession of a general indumentum on the lower leaf-
surface, and an upper indumentum which is more or less
persistent, even at maturily. In M. magnificus, the upper
indumentum is of stiff simple hairs; in the other two
species, while simple hairs seem to predominate, these are
less harsh, and there is a proportion of tufted hairs
amongst them: in M. Homblei especially, the upper leal-
-surface has a somewhat velvety texture approaching that
of the leaves of M. hypoleucus. In all three species, the
length of the leaf-lamina is typically less than twice its
breadih, being broadly elliptical to sub-orbicular in shape;
in M. Gossweileri, the leaves are small, and in M. magni-
ficus, very large, while those of M. Homblei are variable
in size, sometimes reaching the dimensions of those of
M. magnificas; the smallest leaves in M. Homblei are
however, considerably larger than those of M. Gossweileri.
The three species form a somewhat loose alliance or
series, which is conveniently referred to as representing
the « HOMBLEI type» within the genus since M. Homblei
seems structurally to constitute the middle term of the
series; it is especially the characters of M. Homblei,
moreover, which indicate, on the one hand, an affinity
with M. hypoleucus, thus forming a link between the
HOMBLEI and HYPOLEUCUS types; and on the other hand, so
far as leaf-form, size and venation are concerned, with
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M. Delevoyi, thus connecting the HOMBLEI and GLANDU-
LOSUS types.

In the course of listing the sheets of Monotes specimens
from the various herbaria, certain suggested, but unpu-
blished, specific epithets have been noted, attached to spe-
cimens not at first sight readily referrable to authenticated
species. The specimens bearing these suggested names have
been carelully examined and compared with a range of
similar specimens in each case, and it has not been found
necessary to regard any of them as representing new spe-
cies; they are, however, of considerable interest, and since
they illustrate the difficulties presented by the taxonomy
of the genus, they may be briefly listed and discussed as
follows: —

Kassner 2406 8 2605: « M. Gilgii Engler» .
Stevenson 247/31: « M. Stevensonii Burtt Davy» %
Robyns 1954: « M. pwetoensis Robyns» 2.

Gomes Sousa 1324: «M. nyasensis Hutchinson» *

The specimens of Kassner, Stevenson and Robyns are
all of the GLANDULOSUS type (see pp. 358-360). The small
distinctions between the representatives of this type being
recognised, Kassner 2406 («M. Gilgii») is referrable to
M., Delevoyi; Kassner 2605 (also « M. Gilgii») is comparable
with M. Hutchinsonianus, having an occasional stellate
hair in the meshes of the vein-reticulum: otherwise it is
quite similar to Kassner 2406; Stevenson 247/31 («M. Ste-
vensonii») is referrable to M. Delevoyi on all points, except
that there is more indumentum than is typical in that
form, both on the upper, and on the veins of the lower,
leaf-surfaces, and the upper indumentum is somewhat
more «shaggy» than is usual in the whole GLANDU-
LOSUS group — it approaches, in fact, in this respect, the

1. From the Belgian Congo; (BD, BM).
2. From Northern Rhodesia; (IFI, K).
3. From the Belgian Congo; (Br, IFI).

4. From Nyvasaland; (K).
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condition found in M. Kerstingii of the CALONEURUS
type, or in M. Homblei; Robyns 1954 («M. pwetoensis»)
has the general aspect of M. Delevoyi, but there is a very
occasional hair in the meshes of the vein-reticulum, so that,
in this feature, Robyns’ specimen is more comparable with
M. Hutchinsonianus.

The extension of the Hutchinsonianus form of the
GLANDULOSUS type beyond the limits of Angola ' into
the Belgian Congo, the type-area for M. Delevoyi, and
the occurrence of such specimens as Robyns 1954, in
which the examination of a large amount of material
reveals only a very small number of stellate hairs, render
it increasingly difficult to regard M. Hutchinsonianus as
specifically distinct from M. Delevoyi — or M. glandulosus,
should Delevoyi ultimately be included in glandulosus; in
the «Conspectus Florae Angolensis», it was pointed out
that Hutchinsonianus and Delevoyi might prove to be con-
specific, but in accordance with the views expressed on
p- 359 of the present contribution, the separate names are
here retained for convenience of reference. The occurrence
of occasional stellate hairs on the lower leaf-surface in the
Hutchinsonianus form, and the rather abundant and
shagéy upper indumentum of Stevenson 247/31, considered
in conjunction, suggest a linkage between the GLANDU-
LOSUS and HOMBLEI types of Monotoid structure —a
suggestion which is supported by the great similarity in
general aspect between such specimens as B. D. Burtt 5919
(referred to M. Delevoyi) and B. D. Burtt 5927 (referred to
M. Homblei) 2. On the other hand, the occasional deve-
lopment of stellate hairs in the meshes of the vein-reti-
culum on the lower leaf-surface may simply be the expres-
sion of a fundamental tendency within the group; and the
greater amount, at any rate, of both upper and lower indu-
mentum in Stevenson’s specimen may result merely from
the action of certain ecological conditions.

Gmoes Sousa 1324, the original «M. nyasensis» of

1. Cf. Conapectus Florae Angolensis (10), p. 138,
2. szcimens from MNorthern Rhodesia and Tnngnnyika ':I.—‘g:rrftur:,.'J respec-

tively (K, IFI).
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HUTCHINSON, is a member of the « M. rufofomentosus
plexus», of a type very near to M. africanus; the extreme
difficulty in dealing with the taxonomy of these East
African forms of Monotes, is illustrated by the fact that
the same name has been suggested for three specimens
which it is impossible, after an examination and compa-
rison of all available material, to resard as other than
forms of M. africanus itself !, and for a specimen from
Southern Rhodesia, which at first sight, has the aspect of
a member of the M. rufotomentosus plexus, but which on
analysis appears to be a hybrid form between M. Engleri
and M. gjaf)er =

The existence of such specimens as those reviewed in
the preceding paragraphs, certainly complicates the taxono-
mic problem of avoiding the dangers, on the one hand, of
a too minutely analytical «species-splitting», and on the
other hand, of a comprehensive «species-lumping» which
does not tale into account the occurrence either of well-
-marked geographical and ecological forms, or of possible
series of hybrid segregates.

It will be useful to append here a summary of the
Monotes types and «species» as listed above, and such a
summary may well take the form of an identification-key,
in which the main divisions differentiate between the eight
types of development, and the sub-divisions distinguish
between the species and forms associated under those types.

It has already been remarked that leaf-characters are of
considerable diagnostic importance in the genus Monotes,
particularly with regard to the distribution and type of
indumentum on the surfaces of mature leaves, and, after
the separation of the two stamen-types within the genus
— which, in fact, broadly correspond to differences in the
form of the leaf-apex — it is on these features that the
key-summary is very largely based. The leaf-lamina is
extremely variable in size within a species, both length

1. Clements s. n. and 188 (IFI); Townsend 8 (IFI): all specimens from
Nyasaland,

2. Kelly- FEdwards s. n. (IFI1).
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and breadth showing a considerable range of dimensions.
With regard to lensgth of lamina, this may vary, in M.
Homblei for example, from 7.5 to 16 cm.; for this reason,
the length of Jamina is expressed neither as an average,
nor as a range of measurements, but in general terms
only ; these terms, based upon the most frequently-occur-
ring dimension, or short range of dimensions, which the
available specimens have provided, are as follow: —

Lamina generally below 6 cm. in length  -...uvau... short.
» » from 6-8 em. * > short-intermediate.
» » » 8§-10 cm., * » .« . intermediate.
£ = »  10-12 cm. * » Jong-intermediate.
» > above 12 cm. » @ et e -.-long.

The breadth of the lamina is expressed in terms of
its general relation to the length, and is correlated with
the typical shape in each case,where such details are neces-
sary in the key, for distinction between species or forms.

It is interesting that in Monotes spp., the length of
the petiole bears a general relation to the length of the
lamina: types with the longer laminae tend to have also
the longer petioles, and vice-versa. This point is illustrated,
on the one hand by . caloneurus, with long laminae
and petioles about 1.7 c¢cm. in length, and on the other
hand by M. Gossweileri, with short laminae and petioles
1.0 cm., or generally less, in length. The range of variation
in petiole-length per species, however, is naturally much
less than that in lamina-length; and in the short notes on
species in the key, therefore, this feature is expressed in
definite terms, where it is necessary to include it for iden-
tification purposes. /

A broad correlation also exists between the length of
lamina and petiole and the number of pairs of lateral
veins: in general, the longer the petiole, the larger the
number of pairs of lateral veins, and vice-versa. This is
illustrated by M. discolor, in which the average petiole-
-length is about 2.5 cm., and the most frequent number of
pairs of lateral veins is from 15-17; and by M. africanus,
with a petiole-length of 0.8-1.0 em., and from 10-12 pairs
ot lateral veins in typical examples of leaves. It may be
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noted that an exception to the general relation between
petiole-length and number of lateral veins occurs in M.
magnificus, which possesses the largest leaves in the genus:
the lamina may reach as much as 24.0 cm. and the petiole
3.0 cm., or even more, in length, while the number of pairs
of lateral veins ranges only from 9 to 13.

Since the genus Monotes comprises a group of very
closely-related species and forms, which are, moreover, very
variable amongst themselves in their several characters, it
is naturally extremely difficult to «key out». In some cases,
a large amount of marterial, and from a fairly wide area,
has been available for examination: so that the concept of
average specific characters in such cases is presumably more
correct than in those cases where the supply of material is
limited : the chances are small that limited material would
happen to provide the mean of the range of specific varia-
tion. It is not, therefore, claimed that the descriptions and
key are by any means final : they are liable to modification
in greater or less amount as more material comes to hand,
so that the following «synoptical key» is necessarily only
provisional.

SYNOPTICAL, KEY TO THE TYPES AND SPECIES
OF THE GENUS MONOTES A. DC.

(N. B. The main divisions of the key (under capital-
=letter-indicators) differentiate between the eight types of
development in the genus; under each type, the various
species, or sub-groups of species, are distinguished (in
contrasting type, with small-letter-indicators); any indivi-
dual distinguishing feature of a species, or group of species,
is added, in brackets, to facilitate identification).

A, All or a proportion, of the stamens without a trian-
gular connective; leaf-apex typically acute or apicu-
e . KATANGENSIS type

a. Stameng entirely without a connective; lower leaf-surface with an
general, dense and felt-like indumentum:

b. Inflorescences dense, large, terminal and sub-spicate; leaves

46
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with an upper indumentum in the young condition, tending to
become glabrous at maturity; extra ‘eaf-glands in the vein-axils
Creauent e e e D ML T R arandensis

bh. Inflorescences dense, but small, axillary and paniculate; leaves
with an upper indumentum of atiff hairs even at maturity; extra
leaf-slands not observed: + . . = . . . . . M. daspanthus

an. Stamens of mixed type, without and with a small connective; inflo-
rescences large, terminal and sub-spicate; lower indumentum general,
but sparse; upper indumentum tending to disappear at maturity;
presence of extra !:El{'—glﬂndﬂ indicated :
(lateral veins rather markedly obligue): . . (?><) M. obliguinervis

AA. Stamens with a distinct triangular connective; inflo-

rescences axillary and paniculate; leaves of varying
form, apex generally obtuse, rounded or emarginate:

B. Leaves, even in young condition, with glabrous
upper surface, except occasionally along the line
of the main veins:

C. Leaves, even in young condition, with gla-
brous lower surface also: lateral veins anas-
tomosing some distance from the leaf-margin;
yvoung shoots glabrous: . . . . GLABER type

a. Laminae typically short, elliptical or obovate, length
about >< 2 breadth; petiole-length typically from 0.6-0.9
em.; lateral veins typically 8-11 pairs: . . . M. glaber

an. Laminae short-intermediate to intermediate, elliptical to
obovate-elliptical, length more than>< 2 breadth; petiole-
-length typically from 2.2-2.6 em.; lateral veins typically
14-15 pairs:
(leaf-gland more or less heart-shaped in outline):
N e e e st UM rasanguensis

CC. Leaves with indumentum on lower surface,
but on veins only; lateral veins anastomo-
ging very near the leaf-margin; young shoots
with indumentum: . .. .. AFRICANUS type

a. Laminae generally elliptical, size variable, but in the
typical form of the species, length generally short to
short-intermediate, about, or somewhat more than, >< 2
breadth; petiole-length 0.7-1.0, mostly 0.8 or 0.9 em.;
10-12 pairs of lateral veins, rather markedly decurrent
with the midrib; inflorescences few-flowered and some-
whatilaxeeit o o e tin s b L ML gfricants

an. Laminae elliptieal, length short to intermediate, generally
about >< 2 breadth; petiole-length generally over 1 em.,
and reaching as much as 1.6 em.; lateral veins {requcntl_\'
12 or more pairs, not markedly decurrent with the mid-
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rib; inflorescences few-flowered, comparatively dense:
e v oo (23<) M. rufotomentosus (in part) !

BB. Leaves in young condition with a varying
amount of indumentum on both surfaces (upper
surfaces tend to become glabrous at maturity,
to a greater or less extent, throughout this series
of fl}t‘ms):

D. Indumentum typically absent from meshes
of vein-reticulum on lower leaf-surface (an
occasional hair, usually stellate, may occur,
but the epidermis of the mesh is always
visible) :

(lateral veins anastomose at or very near the
leaf-margin): ........ GLANDULOSUS type

a. Upper indumentum dense in young, and distinet even in
mature, leaves:
(laminae ovate to elliptical or orhicular-ovate, length
short-intermediate to long-intermediate, less than><2
breadth; margina fringed and slightly undulating; petiole-
-Iengﬂ} typically 1.5-1.7 em.; lateral veins typically
10-12 pairs) « . « » = « = o &« « « M. adenophyllus

an. Upper indumentum tending to disapper more or less
completely in mature leaves:

1. N. B. In material of M. africanus from Nyasaland and Tanganyika
Territory, much of which is apparently coppice-growth, the lamina frequently
reaches intermediate length, and the length is less than >< 2 the breadth; the
petiole-length averages 1.0 cm., and the lateral veins 11-13 pairs; this material,
referrad to as « M. africanus forma », 13 with difficu[ty Jisﬁnguished from certain
members of the « M, rufotomentosus plexus» when individual features and leaves
are considered. It iz the aspect of the specimen as a whaole, which ﬁﬂﬁlty serves
to distinguish between M. africanus forma and those members of the M. rufoto-
mentosus plexus which very closely approach M. africanus; these latter have, on
the whole, longer petioles and a higher number of lateral veins, while the upper
leaf-surface is more plane than in M. africanus, and the flowers shorter-pediceiled.
If, as appears to be very probable, « M. rufotomentosus» is indeed a plexus of
hybrid segregntes, the parental forms being M. africanus and M. Engleri, it will
naturally be difficult to distinguish the segregates at one end of the range from
M. africnnus, and those at t]’\g :}ther, from M. Engf(eri. «M. rufotomentosus» is
again referred to in this key, under the CALONEURUS type, in association with
M. FEngleri.

In the preceding text, and in the distribution tables which follow this key,
*M. rufotomentosus» is included under the CALONEURUS type and not referred
to under the AFRICANUS type; this arrangement is of course, simply a matter of
convenience, and has arisen from the fact that the distribution-area of «M. rufo-
tomentosus» coincides with that of M. Engleri, the geographical range of both
being more restricted than in the case of M. africanus.
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b. Leaf-gland distinctly red:
(laminae elliptical to obovate, length short-interme-
diate to intermediate, less than ><2 breadth; upper
leaf-surface somewhat shining and areolate; petiole-
-length generally 1.2 cm.; lateral veins typically 12
PAITEYZS 4 fa e alire heioitarcn ot e M rubriglans

bb. Leaf-gland dark brown or black:

c. Laminae oblong to elliptical:
(laminae long, length somewhat less than >< 2
b:endth; petfnlc—lunglh 1.9-2.1 cm,; lﬂleral veins
14-15 pairs): . . . . . . . M. glandulosus

cc. Laminae broadly-elliptical to sub-orbicular:
(extra leaf-glands may oceur in the axils of
lateral veins):

d. Isolated atellate hairs in meshes of vein-
-reticulum on lower leaf-surface occasional
to not infrequent:

(laminae long, length considerably less
than >< 2 breadth; petiole-length 1.5-2.2
em.; lateral veins 10-14 pairs): . .
s e 4 o 2w o » M Hutchinsonianus

dd. Meshes of vein-reticulum gcm::ally guite
glabrous:

e. Indumentum over the veins of the
lower leaf-surface gr:nr:rnl]}' SpATSe:
(laminae long-intermediate to long,
length considerably less than >=< 2
breadth; petiole-length ranging from
1.0-2.8, but generally 1.9-2.1 em.;
lateral veins 8-14, typically 9-12,
Pairs): « . . . « . o « M. Delevoyi

ee. Indumentum over veins abundant:
(laminae long, length considerably
less than >< 2 E]IEH.df.I‘L; petioIe-length
about 1.5 cm.; lateral veins 12 pairs):
+ « : s+ . =« « M Wangenheimianus

DD. Indumentum always and distinctly present
in meshes of vein-reticulum on lower leaf-
surface:

F. Upper indumentum of distinct, rather
long, simple and tufted hairs:
(lateral veins generally anastomosing at
or very near the leaf-mazrgin): S

F. Upper indumentum typically so-
mewhat shaggy, consisting of ra-
ther thin-walled hairs, tending to
disappear at maturity: .. ........

..... CALONEURUS type
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a. Lower indumentum tending to he partial
at maturity, being absent or very sparse
over midrib and bases of lateral veins:

b. Laminae elliptical or obovate-elliptieal,
length occasionally intermediate to
long; lamina-base typically rounded
to sub-cordate; number of lateral
veins mostly from 13-18 pairs:

c. Lamina-length reaching 16.0 cm.,
less than >< 2 breadth; upper sur-
face almost untirrzl}* gﬂnhrous at
maturity; petiole-length mostly
1.4-1.8, but reaching 2.0 cm.: . .
% - . - - - . . M; Cn]{)n(’.urus

ce. Lamina-length reaching 13.0-13.5
em., about, or more than, > 2
breadth; upper surface with con-
siderable remains of indumentum
at maturity; petiole-length mos-
tly 1.2-1.7 em.: . . . M. Dawei

bb. Laminae narrowly elliptical te oho-
V&T:—e“ipliull or obovate, g:ntr{h“y
short-intermediate:

d. Laminae short-intermediate, len-
gth more than > 2, occasionally
almost >3 breadth, base narrow-
ed. cuneate to sub-rotund: upper
surface matte and glabrous; pe-
tiole-length 1.2-1.6 cm.; lateral
veins 11-12 pairs, anastomosing
a short distance from leaf-magin;
midrib and bases of lateral veins
markedly glabrous and reddish-
-brown in colour: . S

M. loandensis

dd. Laminae short ta intermediate,
length about >< 2 bresdth, base
typically rounded, sometimes sli-
shtly cuneate or slightly cordate,
upper surface shining and almost
glabrous; petole-length 1.4-1.7
cm.; lateral veins 10-13 pairs,
almost t‘{‘nchfng [:mt—margin; mid-
rib and bases of lateral veins

pratically glabrous:
. Mu .'\"DJ.ILFL'HL'

aa. Lower indumentum complutc at maturity, Eﬂ:in:.& T}'pi:nn}'
present on all veins:

e. Laminae sometimes short-intermediate, but gene-
ral[y intermediate to long-intermediate:

f. Laminae brnu(.“y clfipticnl to elliptical-orbicu-

lar, length less than >< 2 breadth, base rounded
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£8.

to sub-cordate; upper sucface convex, glabrous
or with remains of indumentum at maturity;
lower surface dunsely felted with rather coarse
hairs petiole-length generally 2.0-2.5 cm.; late-
ral veins generally 13-15 pairs: - S
e o e N Kre T in i

Laminae elliptical to obovate-elliptical, length
less thau, about, O moreé timn.‘}(z bremflth. base
rounded to sub-cordate, butf requently narrow-
ed; upper surface plane, glabrous, or with
remains of shaggy and shorter-branched hairs
in varying proportion; lower surface with fine,
close indumentum; petiole-length mostly 1.0-1.5
: lateral veins 11-15 pairs, with tendency to
formatmn of short subsidiaries: . . .
T T .Mefegnns(mpart)

ee. Laminae short to short-intermediate, oceasicnally
intermediate :

Lower indumentum greyish-white, markedly
dense and fine, over veins and meshes alike:
(laminae e]lipticul to ohovate=ullipticul, Ienﬁl:]\
generally short, about or less than >< 2 brea-
dth; upper surface at matority typically gla-
brous and somewhat shining, areolate; petiole-
-length generally 1.0-1.5 cm.; lateral veins
generally 9 or 10-12 pairs, with tendency to
formation of short subsidiaries): . .

R e e R SR PR M,.Er.agferi

Lowel indumentum finc, but more or leas SpArse
over veins, or meshes, or both:

h. Laminae short-intermediate to interme-
diate, generally short-intermediate, gene-
rally elliptical, length less than, about, or
more than, >< 2 breadth, base rounded to
cordate, sometimes slightly narrowed; upper
surface with varying amount of residual
int_{umcntum, resin—l‘laira {rer{ur_'ut on both
surfaces; petiole-length very variable, fre-
quently 1.1-1.5 cm.; lateral veins also va-
rmble, frequently 9 or 10-12 pairs:

. (P><) M. rufotomentosus (in pﬂl'ﬂ

hh. Laminae short, elliptical, obovate or ovate,
length about or less than >< 2 breadth, base
rounded to sub-cordate, or narrowed;
upper surface glabrous; lower surface with
a markedly varying amount of indumentum
over veins as well as in meshes; petiole-
-length 0.4-1.3 em.; lateral veins 7-10 pairs,
with varying relation to leaf-margin: . .
e v+ =« s (#>X) M. Engleri >< glaber

FF. Upper indumentum of typically
appressed hairs, more or less persis-
tent at maturity: .. . HOMBLEI tpye
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a. Laminae generally intermediate to long,
breadth frequently nearly equaling length:

b. Upper indumentum somewhat velvety,
of thick-walled simple, with a propor-
tion of tufted, hairs; no extra leaf-
-glands ohssrved :

(laminae very variable in size, occa-
sionally short-intermediate to long,
broadly elliptical or ohovate-elliptical
to sub-orbicular, base subcordate,
rounded, flattened or slightly nar-
rowed ; lower surface typically velvety,
and rather sparsely-covered with indu-
mentum, stellate hairs in meshes being
distinet ; petiole-length very variahble,
from 1.0-3.0, generally from 1.3-2.0,
cm.; laternl veins generally from 11-

=L B DBILH) T ale s niaseluinle e M. Homblei

bb. Upper indumentum rough, of stiff,
Si:‘ﬂ[:le }mirs; extra 1eaf—glnnds abser-
ved:
(laminae generally long, sub-ochicular,
base cordate; lower surface typically
thickly-felted with indumentum; pe-
tiole-length typically 2 5-3.0 em. ;
lateral veins 9-13 pairs): M. magnificus

aa. Laminae short, very rarely short-interme-
diate, lenght usually somewhat less than
>< 2 breadth?
(laminae L-lliptir_'ﬂl to ﬁiightly ovate or
obovate, base typically very slightly cordate,
apex flat to rounded, or slightly acuminate
to bluntly apiculate; upper surface of ma-
ture leaves matte to shining, with scat-
tered long bristly hairs; lower indumentum
always present both on veins aad in meshes,
but very variable in amount; petiole lenght
0.3-0.7, generally 0.4 or 0.5, em.; lateral
veins 7-11, generally 8-10. pairs; inflores-
cences characteristie, comparatively long,
few-flowered and lax, with pedicels up to
e e M. Gossweileri

EFE. Upper indumentum of short, generally
fine, hairs:

G. Upper leaf-surface in young condi-
tion finely granular, with many
short, round-headed resiniferous
hairs; other hairs simple, tufted and
stellate, generally somewhat sparse;
surface more or less glabrous at ma-
T e ke Lk T DISCOLOR type

a. Lateral veins anastomosing at leaf-margin:
(laminae intermediate to, generally, long,
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generally e liptical, sometimes elliptical-
oblong to ovate, length less than >< 2
breadth, base rounded to markedly cordate;
upper surface light green, often vellow-
-green in young stages, owing to abun-
dance of resiniferous hairs; lower surface
finely and densely felted; petiole-length
1.4-3.8, generally 1.8-2.5 cm.; lateral veins
12-20, generally 14-18, pairs): M. discolor

an Lateral wveins gdenerally anastomosing a
short distance from the leaf-margin:

b. Lateral and, especially, tertiary vena-
tion comparatively regular:

c. Laminae short-intermeliate to
intermediate, obovate, much nar-
rowed at the Bﬂsu, lengt]a leas
than >< 2 breadth, base truncate,
rounded or very slishtly cordate;
upper surface matie and still
finely granular at maturity; pe-
tiole-length 1.6-2.1 cm.; lateral
veing 12-14 pairs, often forking
near the leaf-margin:
(fruit-wingds distinctly unguicu-
Late) s e st M. Pearsonii

ce. Laminae short to short-interme-
diate, elliptical, or slightly ovate
or ohovate, length less than, aboat,
or more than, >< 2 breadth, base
rounded to slightly cordate; upper
surface practically glabrous at
maturity ; petiole-length 0.9-1.6,
generally 1.3-1.5, cm.; lateral
veins 9-13, generally 11-12, pairs,
with tendency to formation of
subsidiary laterals:........ S
............. M. oblongifolius

bb. Lateral and, especially, tertiary vena-
tion markedly irregular:
(laminae short to short-intermediate,
elliprica] with rounded or ,-mmcwhat
narrowed base, length about >< 2
breadth; upper surface matte, with
remaing of indumentum at maturity;
petiole-length 2.0-2 9, generally 2.2-
-2.6 cm.; lateral veins 10-13, generally
11-12, pairs; fruit-wings narrow, red
to red-brown, connate at base for 0.1- L
-0.2 em. of their length)z...........
----- vesssansness M. Carrissoanus

GG. Upperindumentum of mainly short,
close, stellate hairs, generally persis-
tent at maturity: HYPOLEUCUS type
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a. Lateral veing anastomosing at some distance
from the leaf-margin:

b. Laminae short-intermediate, or generally
intermediate to long, elliptical to obo-
vate, length sligtly less than ><2 breadth,
base rounded to narrowed, apex slightly
emarginate; vein-reticulum plain on
lower surface, owing to fineness of
grey-white indumentum and thin texture
of leaf; petiole-length 1.1-2.5 em.; late-
ral veins 11-13 pairs, with occasional
subsidiariesz.......... M. ﬁypafcucus

bb. Laminae short to intermediate, but
generally short-intermediate, elliptical,
oblong -elliptical, ovate or ohovate,
length slightly less than, generally about,
or sometimes more than, >< 2 breadth,
base narrowed, rounded or sub-cordate,
apex obtuse, rounded, flattened, emargi-
nate, mucronate or acute; vein-reticulum
varyingly obscured by close, though
fine, grevish to dusky-yellowish indu-
mentum and fairly thick texture of
leaf; petiole-length 0.9-2.0, generally
1.3-2.0, cm.; lateral veins typically 10-
-14 pairs, additional pairs in acute-
~tipped lﬂl‘f'es, subsidiaries frequent:. ..
-------- vessssaeanas. M. angolensis

aa. Lateral veins anastomosing at the leaf-
-margin:
(laminae elliptical or obovate-elliptical,
length less than, about, or more than, >< 2
breadth, base rounded, sub-cordate, or
narrowed; petiole-length typically 1.0-1.5
cm. ; lateral veins typically 11-15 pairs,
with tendency to formation of subsidia-
rieg)s......ne . M. elegans (typical form)

NOTES ON THE OCCURRENCE AND DISTRIBUTION
OF MONOTES SPECIES.

Information concerning the ecology of the species of
Monotes, and also the exact locality of specimens, is some-
what scanty, and it is not possible, at the moment, to give
more than a very general idea of the occurrence of the
group. Monotes species are small, often somewhat gnarled,
trees, characteristic of open or fringing forest, and of
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savannah woodlands, not infrequently of markedly xero-
philous type, such as are to be found on the higher pla-
teaux extending from west to east of South Tropical Africa.
Where the altitude is noted on herbarium sheets, it is gene-
rally given as 3000 feet or more, except in the case of
M. Kerstingii Gilg, which is in some cases recorded as
occurring at 1000 feet, or even at a lower altitude 1. It will
be remembered that this species is also somewhat isolated
in its distribution, being the only form which extends
north of the F.quator. Monotes species are further charac-
teristic, apparently, of stony, or generally sandy, acidic
soils; recorded cases are, for example, from granitic sands
in the neighbourhood of Salisbury, Southern Rhodesia;
from quartzite sands near Ndola, Northern Rhodesia;
from the Kalahari Sand, Tropical Bechuanaland; and from
a sandstone soil in the Gold Coast area.

Accurate information concerning localities (including
latitude and longitude) from which collections have been
made, is so frequently lacking, and localities are often so
isolated and remote, that a really satisfactory discussion of
the distribution of Monotes species is not yet possible;
such a discussion would, in any case, find its place more
appropriately in a complete monographic account of the
Monotoideae as a whole, including its relationship to the
Dipterocarpoideae. The following table will, however, be
sufficient for the moment, to indicate the general geogra-
phical occurrence of the genus, as at present known.

1. E. g., Vigne 3907 (K), «at 600 feets, and Vigne 3000 (IFI), «at 1000
feats, both forms from the Gold Coast. Schlieben 6079 (BD), a somewhat unu-
sual specimen, although nearer to M. Kerstingii than to any other form, is recor-
ded from Tanganyika, at about 870 feet.
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SPECIES
Grouped under
« TYPES »

Hngola

1. KATANGENSIS
M. katangensis
M. dasyanthus
(#><) M. obliquinervis

2. GLABER
M. glaber

M. xasengensis

3. AFRICANUS

M. africanus

4. GLANDULOSUS
M. rubriglans
M. glandulosus
M. Delevoyi
M. Hutchinsonianus
M. Wangenheimianus
M. adenophyllus

5. CALONEURUS
M. Noldeae
M. caloneurus
. Dawei
M. loandensis
M. Kerstingii
M. Engleri
(#><) M. rufotomentosus
(?) M. Engleri>< glaber
M. elegans

6. HYPOLEUICUS

M. hypoleucus
. angolensis

7. DISCOLOR
M. discolor

. Pearsonii
. Carrissoanus

M, oblongifolius

8. HOMBLEI
M. Homblei
. Gossweileri
» magnifieus

N
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It appears from the foregoing table, that Monotes types
and species or forms are concentrated in the western and
central parts of South Tropical Africa, and that they «thin
out» to the east, north and south of this area, the disap-
pearance to the south being somewhat abrupt. These facts
may be emphasised by collecting the data in the following

ARER

TYPES REPRESENTED

NO. OF SPECIES OR FORMS

ANGOLA

NORTHERN RHODESIA

BELGIAN CONGO
(as a whole)

TANGANYIKA

From W. towards N. E. and E.: —

{ 8

KATANGENSIS
GLABER
AFRICANUS

| GLANDULOSUS

| CALONEURUS

HYPOLEUCUS
DISCOLOR
HOMBLEI

7

GLABER
AFRICANUS
GLANDULOSUS
CALONEURUS

DISCOLOR
HOMELEI

6

KATANGENSIS
AFRICANUS
GLANDULOSUS
CALONEURUS
DISCOLOR
HOMBLEI

4

AFRICANUS
GLANDULOSUS

CALONEURUS
HOMBLEI

KATANGENSIS |

19

2 —katangensis, dasyanthus
1—xasenguensis

| #—africanus

3—rubriglans, dlandulosus, Hutchinso-
nianus

.
| 5—Noldeae, caloneurus, Dawei, loan-

densis, elegans
2 —hypoleucus, angolensis
a—discq}lq}r, Cnrrissoanuﬂ, Pearsonii
2—Homblei, Gossweileri

15
3—&35}'3]‘“]1“,‘]' katangensis, (?)—i} obli-
quinervis
1—glaber

| 1—africanus

1— Delevoyi

5—Noldese, caloneurus, Engleri, (33<)
rufotomentosus, elegans

Z—LliscoI{;r, nblungifulius

2—Homblei, magnificus

9

2 —dasyanthus, katangensis
1—africanus

2 — Delevoyi, Hutchinsonianus
1 Dawei

1 —discolor

2—Homblei, magnificus

10
1—africanus
3—Delevoyi, Wangenheimianus, adeno-
phyllus
4—Engleri, Kerstingii, (? ><) rufotomen-
tosus, elegans
2 —Homblei, magnificus
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AREA TYPES REPRESENTED | N0. OF SPECIES OR FORMS
AFRICANUS | 1—africanus
NYASALAND CALONEURUS |2— E_n_cﬂen. (f><) rufotomentosus
DISCOLOR 1—discolor
i 1

PORTUGUESE EAST AFRICA | GLANDULOSUS | 1 — Delevoyi

S. andS. E. from Northern Rhodesia:

1 | 1

TROPICAL BECHUANALAND | GLABER 1—glaber
' i
2z 3
SOUTHERN ODESIA GLABER 1i—glaber

CALONEURUS | 2—Engleri, (?) Engleri >< glaber

N. and N. W. from Belgian Congo and Tanganyika, along Congo-Nile
Watershed, and W. in territory bordering Gulf of Guinea: —

ANGLO-EGYPTIAN SUDAN
UBANGUI-CHARI-CHAD
CAMEROONS
NIGERIA
DAHOMEY
GOLD COAST

FRENCH GUINEA

i i
CALONEURILS, | 1 — Kerstingii,
in each case in each case
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The indications from the distribution data, as at pre-
sent known, are thus that central and eastern Angola,
with western and eastern Northern Rhodesia and the
Katanga, represent a «concentration area» for the genus
Monotes. It may be suggested that this area is the locus
of development of the genus, which, as shown in the fore-
going account, consists of small, more or less geographi-
cally restricted groups of forms, the forms within each
group being more or less closely related: the «GLANDULOSUS>
type or group, for example, is a close alliance of forms,
whereas the «DISCOLOR» type or group is a much looser
and more superficial alliance.

Of the eight types, CALONEURUS and GLANDULOSUS
seem to be the most successful: they are at least the most
widely-ranging, as will readily be seen from the tables.
GLANDULOSUS extends across South Tropical Africa from
west to east, being represented in Angola itself by M. ru-
briglans, M. glandulosus and M. Hutchinsonianus, and
from the Belgian Congo to Portuguese Fast Africa by
M. Delevoyi, which is only doubtfully distinct from M.
glandulosus.

The CALONEURUS type is represented by the largest
group of species and forms, and is by far the most wide-
-spread: it gives, apparently, in the single species M. Kers-
tingii, the most westerly (French Guinea), the most nor-
therly (Sokoto, N. Nigeria), and — Schlieben 6709, from
Lindi, Tanganyika, being included under M. Kerstingii
gince it ecoincides with that species except for its rather
smaller leaves —the most easterly records of the genus. In
M. Engleri, the CALONEURUS type gives also the most
southerly record, namely, at Victoria, in Southern Rho-
desia '. M. caloneurus itself is recorded from Benguela
the most westerly of the Angolan provinces.

The other six types, with the exception of AFRICANUS —
which ranges from Angola to Tanganyika in the various

1. Note that M. glaber occurs a little to the N. W. of Victoria, in the
Selukwe District, and the putative Fngleri >< glaber hybrid has been recorded
from Victoria, together with M. Engleri itself.
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forms of its single species — are comparatively restricted in
their distribution, as well as in their content of species.
The HYPOLEUCUS type, as here recognised, with two spe-
cies, does not extend beyond Angola; the KATANGENSIS
and DISCOLOR types, the former with two and the latter
with three species, and each with a form whose characters
suggest 1ts hybrid origin, are concentrated in Angola, the
Katanga and Northern Rhodesia, except for a single record
of M. discolor from Nyasaland; while GLABER, with two
species, is restricted to Angola, Northern and Southern
Rhodesia and Tropical Bechuanaland. The last type,
HOMBLEI, is restricted in one of its species, M. Gossweileri,
to Angola, while the Tanganyika records of its second and
third forms, M. Homblei and M. magnificus, may be
geographically less detached from the Belgian Congo and
Northern Rhodesian, and thus from the Angolan, records,
than at first sight appears from the distribution-table:
unfortunately, comparatively little material of these species
15 at present known, and insufficient data as to localities,
have, in general, been siven to make detailed discussion
of this point possible.

CONCLUSION

In 1933, the present writer prepared an account of the
«Taxonomic History and Geographical Distribution» of
the Monotoideae (2), as indicated in the literature then
available, the purpose of the communication being to form
an introduction to a consideration of the wood anatomy
of the group (3). The species, as defined by their authors,
were thus accepted in the original account; at the writer’s
request, however, for purposes of checking and authenti-
cation, herbarium specimens in most cases accompanied
the wood samples sent by Forest Officers; and subse-
quently, a considerable amount of herbarium material,
alone, was sent for identification from various areas. It
soon became evident that the characters of much of this
material diverged, in greater or less degree, from the
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diagnoses already published, principally by cite, pE wir-
DEMAN and HuTcHINSON, and a revision of the group was
in consequence undertaken.

Preliminary results of this revision, so far as the
Ansdolan representatives of the Monotoideae were concer-
ned, were published early in 1937, in the «Conspectus Florae
Angolensis», under the editorship of the late pr. L. wir-
TNICH CARRISSO. Since this account was written, however,
still more material, particularly of the genus Monotes
itself, has come to hand from different parts of Tropical
Africa, through various Forest Officers and herbaria, and
it has thus been possible to re-examine the group more
critically.

In the case of Monotes, this new material has, in many
instances, linked up the series of forms and illuminated
obscure points, so that it is necessary to modify the scheme
of classification of the genus as given in the Conspectus:
it is now, for example, clear that M. discolor R. E.. Fr.
includes the specimen (Cardoso s. n.) referred to M. kapi-
riensis De Wild., and that, indeed, M. kapiriensis is syno-
nymous with M. discolor; further, that M. glandulosus
Pierre and M. Hutchinsonianus Fxell are extremely closely
linked through M. Delevoyi De Wild. These pairs of forms
are associated in the key to Monotes which appears in the
Conspectus, and the close relationship between them is
obvious, even without the evidence of new material. Again,
it now appears that M. Dawei Bancroft is so nearly rela-
ted to M. caloneurus Gilg that it may be resarded as a
narrow-leaved form of that species; the two are separated
in the original key on account of the rather unusual
amount of indumentum on the upper leaf-surface in M.
Dawei: an examination of further material from different
areas has, however, served to link up the two extremes
represented by M. Dawef and by «typical» M. caloneurus,
so that in the key to the whole genus proposed in the
foregoing pages, the two forms are closely associated.

The most considerable adjustment which has had to
be made in the course of revision, congists in the separation
of certain of Gossweiler's specimens (namely, 1804, 2934
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and 3943) and an un-numbered specimen collected by Admi-
ral Lynes, from M. hypoleucus Gilg, which, as thus repre-
sented only by Welwitsch 1036, is even more closely allied
to M. angolensis De Wild. than was originally believed —
indeed, M. hypoleucus and M. angolensis not improbably
represent the same specific type. Undoubtedly, in the rela-
tion of the lateral veins to the leaf-margin, Gossweiler
1804, 2934 and 3943 differ from Welwitsch 1036, and agree
with Holtz 1474, the type of M. elegans Gilg; the rela-
tionship between M. hypoleucus and M. elegans is indica-
ted by the similarity of type and distribution of the indu-
mentum over the leaf-surfaces. Lynes s. n., in the character
of the venation and in its somewhat shaggéy upper indu-
mentum, is undoubtedly of the CALONEURUS type: it is
probably a vigorous shoot of M. caloneurus itself.

Ag the list of Angolan species of Monotes now stands,
therefore, M. kapiriensis is included in M. discolor, while
M. elegans is separated from the specimens originally inclu-
ded under M. hypoleucus; so that, with the two new spe-
cies M. Carrissoanus and M. xasenguensis, and the new
record for M. katangensis, the number of species of the
denus occurring in the area appears, at the moment, to be

nineteen, and each of the eight types, or lines of deve-
lopment, within the genus is represented. Further disco-

veries will, without doubt, necessitate further adjustments,
not only for Angolan species, but for those of Tropical
Africa in general.

The writer desires to offer the foregoing revised account
of the genus Monotes as her c ntribution to this number
of the «Boletim da Sociedade Broteriana», published as a
memorial to DrR. L. w. cArrisso, to whose kindness, and
to that of his colleagues bpr. F. A. MENDoONCA and Mr.
A. W. EXELL, she owes the opportunity of examining and
describing the Angolan Monotoids for the Conspectus
Florae Angolensis; she wishes also to express her deep
sense of the honour extended to her in the invitation to
associate herself with pr. carrisso’s fellow-workers in thus
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commemorating his great interest in the Sociedade Brote-
riana, and in the work of the Instituto Botédnico Dr. Jalio
Henriques.
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